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COMMENT  AND  CRITICISM. 

Students  of  the  problems  of  taxation  arer 
directing  attention  to  a  law  imposing  progressive 
taxation,  lately  passed  in  canton  Vaud,  Switzer- 
land, and  which  will  come  into  operation  with  the 
beginning  of  the  new  year.  The  practical  work- 
ing and  effects  of  the  law  will  be  closely  studied. 
The  project  is  undoubtedly  popular  ;  for  when  put 
before  the  people,  as  is  necessary  for  the  enact- 
ment of  a  law  in  Switzerland,  it  was  passed  by  very 
large  majorities.  This  new  Yaudois  law  divides 
real  property  into  three  classes,  according  as  it 
falls  below  $5,000,  between  $6,000  and  $20,000,  or 
over  $20,000  in  value.  The  proportion  of  tax  is 
to  be  1  per  1,000  for  the  first  class,  H  per  1,000  for 
the  second  class,  and  2  per  1,000  for  the  third  class. 
Personal  property  falls  into  seven  classes,  the 
lowest  class  Being  less  than  $5,000  in  value,  and 
the  highest  over  $180,000.  The  rates  of  taxation 
on  these  classes  are  to  be  in  the  proportion  of  1, 
H»  2,  2i,  8,  3},  and  4,  respectively,  per  1,000. 
Incomes  from  earnings  are  similarly  put  in  seven 
classes  ;  but,  in  estimating  the  amount  to  be  taxed, 
a  deduction  is  made  amounting  to  $80  for  each 
person  legally  dependent  on  the  head  of  the 
family  for  his  support.  A  great  many  theories  as 
to  taxation  will  be  put  to  test  by  the  operation  of 
this  law,  and  its  outcome  will  be  watched  with 
interest. 

The  system  which  Fechner  deduced  from  the 
simple  experiments  of  Weber  has  had  the  honor 
of  exciting  the  criticism  of  nearly  every  eminent 
physiologist  and  physicist  in  Germany  at  one 
time  or  another  during  its  brief  career.  Weber 
found,  that,  if  you  could  just  distinguish  four 
ounces  from  five  ounces,  you  could  change  the 
ounces  to  pounds  without  causing  any  change  in 
the  recognizabitity  of  the  difference  between  the 
two  weights.  From  this,  with  the  aid  of  some 
hypotheses,  Mr.  Fechner  deduced  the  psychophys- 

No.  90S.— 1687. 


ical  law  that  the  sensation  is  proportional  to  the 
logarithm  of  the  excitation.  The  system  has 
been  attacked  on  every  side,  and  Fechner's  last 
hope  is  that  it  will  stand,  because  the  attackers 
cannot  agree  upon  the  mode  of  destroying  it. 
But  a  consensus  is  now  forming  on  the  mode  of 
attack.  Dr.  Adolf  Elsas,  in  a  recent  pamphlet, 
boldly  upholds  that  the  system  is  unscientific  from 
the  root ;  that  it  does  jiot  follow  from  Weber's 
experiments  except  upon  an  unjustifiable  assump- 
tion ;  and  that  no  system  of  psychophysics,  in 
Fechner's  sense,  is  physically,  mathematically,  or 
philosophically  possible.  It  is  possible  to  state 
briefly  where  the  confusion  came  in,  viz.,  in  mis- 
taking the  sensation  of  being  different  for  a  dif- 
ference of  sensation  ;  but  it  is  not  possible  to  show 
in  a  few  words  how  far-reaching  the  results  of 
this  misconception  are.  If  a  prediction  is  allow- 
able, the  statement  may  be  hazarded  that  the  out- 
come of  the  discussion  will  be  a  recognition  of  a 
valuable  means  of  gauging  the  discriminative 
sensibility  of  the  senses,  the  avoidance  of  many 
current  errors  in  experimentation,  and  the  con- 
viction that  it  is  as  impossible  to  bridge  the  chasm 
between  thought  and  nerve  by  psychophysics  as  by 
any  other  of  the  numerous  methods  that  have 
been  proposed. 


As  we  stated  some  time  ago,  the  Kongo  Free 
State  has  received  a  severe  blow  in  the  loss  of  the 
station  at  Stanley  Pool.  The  official  accounts  of 
the  affair  have  just  reached  us.  It  appears  that  the 
quarrel  between  Mr.  Deane,  an  Englishman,  who, 
with  M.  Dubois,  commanded  at  the  post,  and  the 
Arabs,  was  about  a  slave-girl  who  had  sought 
refuge  in  the  station.  Notwithstanding  the  Arabs' 
threats,  the  young  Englishman  refused  to  give  up 
the  girl.  A  peace  was  patched  up  for  the  time 
being ;  but  it  was  only  a  ruse  on  the  part  of  the 
Arabs.  Later  they  made  an  unexpected  attack, 
and  were  repulsed.  But  soon  ammunition  ran 
short  The  negro  troops  at  the  post  took  to  their 
boats,  and  floated  down  stream  to  the  next  station 
of  the  association.  This  was  commanded  by  Lieu- 
tenant Coquilhat.    He  ran  up  stream  to  the  sta- 
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tion  in  his  little  steamer,  only  to  find  it  in  posses- 
sion of  the  Arabs.  Mr.  Deane  was  found  among 
some  negroes  soon  after.  M.  Coquilhat  thinks 
that  the  situation  is  quite  serious ;  not,  perhaps, 
so  much  for  its  effect  upon  the  immediate  pros- 
pects of  the  Kongo  Free  State,  as  because  it  will 
show  the  natives  that  the  whites  and  the  Arabs 
are  no  longer  on  good  terms.  Then,  too,  it  brings 
the  day  nearer  when  the  inevitable  conflict  be- 
tween the  trade  association  and  the  slavers  must 
be  fought  out.  It  has  also  closed  the  route  to  the 
lakes  via  the  Kongo  and  Tanganyika. 


But  the  Kongo  State  has  still  an  interest  in 
connection  with  the  relieving  of  Emin  Bey, 
referred  to  in  another  column.  Mr.  Grenfell 
has  ascended  a  large  tributary  of  the  Kongo, 
which  joins  the  main  river  about  twenty-five 
miles  south  of  the  equator,  to  a  point  in  longi- 
tude east  from  Greenwich  of  10°  40',  and  in 
latitude  4.27°.  Dr.  Junker  passed  six  years  in 
the  Niam-Niam  territories.  He  telegraphs  from 
Zanzibar  that  on  one  excursion  he  followed 
the  Welle  to  longitude  22°  east.  These  two  points 
are  not  more  than  from  one  hundred  and  fifty  to 
two  hundred  miles  apart.  It  may  be  that  the 
Welle,  instead  of  being  a  tributary  of  Lake  Tsad, 
is,  after  all,  a  branch  of  the  Kongo.  If  this 
proves  to  be  the  case,  and  the  river  proves  also  to 
be  navigable,  the  key  to  the  Soudan  may  yet  be 
found  to  be  the  Kongo  railway  and  river. 


The  annual  report  of  the  directors  of  the 
English  convict-prisons,  drawn  up  by  Sir  E.  F. 
DuCane,  is  interesting,  principally  because  of  the 
valuable  statistical  tables  appended  to  it.  It' 
seems  that  the  number  of  sentences  of  penal  servi- 
tude passed  by  ordinary  courts  in  England  and 
Wales  in  1885  was  1,027,  a  decrease  of  28  per  cent 
as  compared  with  the  number  so  sentenced  in  the 
previous  year,  which,  in  turn,  was  lower  than 
any  year  on  record,  and  only  half  the  number 
sentenced  to  penal  servitude  twenty  years  before. 
At  the  date  of  the  report,  the  convict-prison  popu- 
lation was  only  8,188,  as  against  11,660  in  1869. 
There  is  also  a  remarkable  and  gratifying  decrease 
in  the  number  of  females  under  sentences  of  penal 
servitude.  It  is  now  but  821,  only  a  little  more 
than  half  what  it  was  ten  years  ago.  During  the 
year  the  commencement  of  a  new  work  for  the 
war  department  near  Chatham  afforded  some 
points  of  interest  in  connection  with  the  employ- 
ment of  convict-labor.    The  report  on  this  reads 


as  follows :  "The  work  in  question  being  quite  in 
the  open  country,  and  distant  about  two  miles 
from  the  prison  at  Borstal,  special  consideration 
was  necessary  before  deciding  that  the  work  could 
be  undertaken.  Arrangements  were  ultimately 
entered  into,  which  have  enabled  the  convicts  to 
be  employed  there  with  complete  security.  A  line 
of  narrow-gauge  tramway  has  been  laid  down  by 
the  royal  engineer  department  along  the  whole 
line  occupied  by  the  forts  under  construction,  and 
this  is  made  use  of  for  the  conveyance  of  the  con- 
victs to  and  from  their  work.  A  train  of  railway- 
carriages,  specially  fitted  to  insure  the  safe  cus- 
tody of  the  convicts,  has  been  furnished.  The 
site  of  the  works  is  enclosed  by  a  palisading  ten 
feet  high,  with  a  ditch  on  the  inner  side,  and  wire 
entanglements  on  the  inner  side  of  the  ditch. 
Warders  and  civil  guards  travel  with  the  train, 
and  an  addition  has  been  made  to  the  armed 
guard  at  the  works,  where  a  selected  officer  is 
always  in  charge.  A  system  of  signals  is  estab- 
lished between  the  work  and  the  prison,  and  an 
engine  is  always  available  in  case  any  thing  should 
be  required,  or  to  facilitate  inspection  by  the 
superior  officers  of  the  prison  all  along  the  line." 


Sir  Edmund  DuCane  has  also  something  to 
say  about  the  operation  of  the  separate  syBtem, 
which  Pentonville  prison  was  designed  especially 
to  carry  ouL  He  recalls,  that,  when  the  system 
of  separate  confinement  was  decided  on,  grave 
doubts  were  expressed  as  to  whether  it  could  pos- 
sibly be  carried  out  without  injury  to  the  mental 
and  bodily  health  of  the  prisoners.  At  first  the 
isolation  and  seclusion  were  very  strict,  and  were 
imposed  upon  all  prisoners  for  two  years,  after 
which  they  were  removed  to  Australia.  At  first 
the  apprehensions  of  the  opponents  of  the  separate 
system,  those  who  had  favored  a  system  of  silent 
or  classified  association,  seemed  justified ;  for  it 
was  found  that  a  certain  class  of  minds  became 
enfeebled  and  lost  their  balance  under  the  regi- 
men adopted.  As  the  result  of  this  experience, 
the  period  of  isolation  was  reduced  to  nine  months, 
and  its  strictness  was  much  modified.  Since  these 
changes,  no  evil  results  have  followed ;  and  Sir  Ed- 
mund DuCane  writes,  that,  "  although  a  complete 
moral  reformation  is  no  longer  expected  to  be  the 
usual  result,  the  separation  undoubtedly  prevents 
prisoners  mutually  contaminating  each  other,  good 
influences  have  an  opportunity  of  acting  on  them, 
and  it  has  been  found  of  the  highest  advantage  as 
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a  training  and  discipline  preparatory  to  the  sub- 
sequent stages  of  a  sentence  of  penal  servitude." 
At  all  events,  the  reform  in  the  system  of  dealing 
with  crime  and  criminals  has  produced  such 
results  that  the  directors  find,  that,  instead 
of  an  increasing  amount  of  crime  and  a  swelling 
prison  population,  they  are  enabled,  in  spite  of 
the  increasing  population  of  the  country,  to  dimin- 
ish the  number  of  convict  establishments. 


At  the  last  annual  meeting  of  the  British 
medical  association,  Dr.  Shuttleworth  of  Lancaster 
read  a  paper  on  '  The  relationship  of  marriages  of 
consanguinity  to  mental  unsoundness,'  which  has 
since  been  published  in  the  Journal  of  mental 
science.  Dr.  Shuttleworth  states,  as  evidence  that 
there  exists  in  the  public  mind  a  misgiving  as  to 
the  propriety  of  such  marriages,  the  fact  that  he 
is  frequently  asked  whether  any  risk  attends  the 
marriage  of  cousins.  Numerous  contemporary 
authorities  of  good  repute  can  be  cited  on  both 
sides  of  the  question.  Dr.  Shuttleworth  shows 
that  in  early  times  no  evil  results  were  feared 
from  the  marriage  of  near  kin,  and  quotes  Jeremy 
Taylor  to  the  effect  that  "  the  elder  the  times  were, 
the  more  liberty  there  was  of  marrying  kindred." 
In  studying  the  history  of  the  lower  animals,  it  is 
found  that  "  strict  confinement  to  one  breed,  how- 
ever valuable  or  perfect,  produces  gradual  deterio- 
ration." Here,  then,  is  the  special  danger  of  con- 
sanguineous marriages,  especially  as  it  seems  to  be 
the  case  that  cousin-marriages  are  more  frequent 
among  neurotic  than  among  perfectly  healthy 
stock. 


It  seems  that  in  1871  Sir  John  Lubbock  tried  to 
insert  a  question  as  to  cousin-marriages  in  the 
census  schedules,  but  his  proposal  was  rejected 
amid  the  scornful  laughter  of  the  house  of  com- 
mons as  '  the  idle  curiosity  of  a  speculative  phi- 
losopher.' In  France  some  attempt  has  been  made 
to  obtain  information  as  to  these  marriages  ;  and 
H.  Boudin  reckons  that  0.0  per  cent  of  all  the 
marriages  in  France  are  between  relations,  0.88 
being  between  first-cousins.  Other  investigators 
present  different  returns,  M.  Dally  contending 
that  in  Paris  first-cousin  marriages  amount  to  1.4 
per  cent  of  all  the  marriages  ;  and  M.  Legoyt, 
chief  of  the  statistical  staff,  estimates  that 
throughout  France  first-cousin  marriages  form 
from  2.5  to  8  per  cent  of  all  marriages.  In  1875 
Mr.  George  H.  Darwin  undertook  an  elaborate  in- 


quiry into  the  subject  in  England,  and,  "by  a 
series  of  careful  mathematical  procesjes,  he  satis- 
fied himself  that  in  England  the  proportion  of 
such  marriages  averages  from  1.35  per  cent  in 
London  to  2.25  per  cent  in  the  rural  districts  for 
all  classes  of  society,  rising  somewhat  higher  in 
the  higher  social  grades."  From  this  basis,  and 
assuming  that  first-cousin  marriages  are  not  ap- 
preciably inferior  in  fertility  to  non-consan- 
guineous marriages,  Mr.  Darwin  concluded,  that, 
unless  we  find  in  the  idiot  and  lunatic  asylums  a 
larger  proportion  than  the  above  figures  would 
provide  for,  of  children  of  first-cousins,  then  no 
evils,  at  least  so  far  as  mental  unsoundness  is  con- 
cerned, can  be  attributed  to  first-cousin  marriages. 
In  an  inquiry  based  on  4,808  patients,  it  was  found 
that  about  8.4  per  cent  of  the  inmates  of  asylums 
(5.25  per  cent  in  Scotland)  were  the  children  of 
first-cousins.  In  Dr.  Shuttleworth's  own  asylum 
at  Lancaster,  the  record  of  100  cases  shows  5.1  per 
cent  to  be  children  of  consanguineous  marriages, 
and  (included  in  this)  2.8  per  cent  of  first-cousin 
marriages.  The  general  conclusion  seems  to  be 
that  the  propriety  of  first-cousin  marriages  must 
be  decided  for  each  case  separately  as  it  arises. 


Mb.  Stuabt  C.  Cumberland  of  mind-reading 
fame  gives  a  very  frank  and  rational  account  of 
his  doings,  in  the  December  issue  of  the  Nine- 
teenth century.  As  a  child,  his  perceptions  were 
unusually  keen.  But  his  career  as  a  mind-reader 
began  only  six  years  ago.  His  first  attempt 
was  entirely  impromptu,  but  was  as  successful 
as  any  afterward.  The  gift  was  present;  and 
future  practice  made  it  only  quicker  and  more 
delicate,  but  not  more  certain.  At  first  Mr.  Cum- 
berland frankly  confesses  he  was  apt  to  imagine 
himself  supernaturally  endowed,  but  soon  con- 
vinced himself  that  the  whole  thing  is  simply  an 
ingenious  and  skilled  interpretation  of  the  un- 
conscious movements  of  the  subject.  '  Willing  is 
either  dragging  or  pushing,'  is  the  mind-reader's 
formula.  'Distinct  and  intense  apperception, 
fixed  attention  is  incipient  motion,'  is  the  psychol- 
ogist's conclusion. 

The  account  of  Mr.  Cumberland's  experiences 
with  the  nobility  and  eminence  of  Europe  is  ex- 
tremely readable ;  but  some  notice  of  his  general 
conclusions  will  be  of  greater  interest  here.  The  best 
subjects  are  among  active  brain-workers,  states- 
men, scientists,  etc.,  where  concentration  is  easy 
and  usual.    Military  men  make  excellent  subjects ; 
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lawyers  are  dodgy  and  unsatisfactory ;  musicians 
cannot  fix  their  attention  on  any  thing  but  music ; 
artists  are  better  subjects ;  clergymen  are  perfect 
in  the  drawing-room,  but  not  in  public ;  physi- 
cians are  good  subjects  when  they  have  no  theory 
about  thought-reading.  Yon  Moltke  was  the  best 
and  M.  Dumas  the  worst  subject.  Englishmen 
and  Germans  are  perhaps  the  best  races  for  sub- 
jects ;  while  uncivilized  races,  such  as  Chinamen 
and  Indians,  are  bad.  Mr.  Cumberland's  opinion 
on  thought-reading  without  contact  is  well  worth 
quoting  in  full :  "Some  mystically  inclined  people 
claim  to  be  able  to  read  thoughts  without  contact. 
For  my  part,  I  have  never  yet  seen  experiments 
of  this  kind  successfully  performed,  unless  there 
had  been  opportunities  for  observing  some  phase 
of  physical  indication  expressed  by  the  subject, 
or  unless  the  operator  was  enabled  to  gather  in- 
formation from  suggestions  unconsciously  let  fall 
by  somebody  around.  I  have  on  several  occasions 
managed  to  accomplish  tests  without  actual  con- 
tact, but  I  have  always  been  sufficiently  near  to 
my  '  subject '  to  receive  from  him  —  and  to  act 
upon  accordingly  —  any  impressions  that  he  physi- 
cally might  convey." 


The  power  is  doubtless  not  an  uncommon  one, 
and  is  closely  allied  to  the  knack  for  reading 
character,  which  is  quite  common,  and  to  the 
usual  processes  by  which  we  detect  lies  and  sus- 
picious persons,  or  avoid  being  imposed  upon. 
Mr.  Cumberland  believes  that  the  process  might 
be  of  actual  use  in  detecting  criminals,  and  once 
succeeded  in  doing  this  himself.  The  operation  of 
muscle-reading  is  a  very  fatiguing  one,  and  the 
thing  is  apt  to  be  overdone  by  amateurs.  Mr. 
Cumberland's  experiences  are  important,  be- 
cause they  will  aid  in  divesting  these  psychic 
tricks  of  the  mysterious  character  so  commonly 
ascribed  to  them,  and  in  directing  popular  thought 
into  more  rational  and  healthy  channels. 


THE  PRISONERS  OF  THE  SOUDAN. 

When  General  Gordon  fell  at  Khartoom,  it  was 
reported  that  an  Egyptian  army  far  up  the  Nile, 
commanded  by  Emin  Bey,  continued  faithful  to 
the  khedive.  Since  then  only  vague  rumors  have 
reached  us ;  and  it  was  generally  believed  that 
Emin  Bey  and  his  army  had  long  since  been  over- 
come by  the  mahdi,  his  followers  dispersed,  and 
he  himself  killed.  Within  the  last  month,  news 
has  been  received  that  Emin  Bey  is  alive,  and, 
though  neglected  and  forgotten  by  the  khedive 


and  his  English  rulers,  is  still  fighting  under  the 
Egyptian  flag  against  the  followers  of  the  mahdi. 

About  ten  years  ago,  Emin  Bey,  then  Dr. 
Schwitzler  of  Silesia  in  Austria,  went  to  Egypt 
and  entered  the  service  of  the  khedive.  He  soon 
acquired  the  confidence  of  General  Gordon,  his 
commanding  officer,  and  was  rapidly  promoted, 
and  sent  on  several  important  missions  into  the 
southern  part  of  Egypt.  As  a  reward  for  his 
ability  and  suGcess,  he  was  made  Emin  Bey. 
When  General  Gordon  was  sent  to  the  Soudan, 
Emin  Bey  was  given  command  of  the  upper  Nile, 
with  headquarters  at  Lado,  near  Gondokoro. 
Here  he  was  stationed  when  General  Gordon  was 
sent  the  second  time  to  the  Soudan.  General 
Gordon  was  soon  after  besieged  in  Khartoom  by 
the  mahdi,  and  his  communication  both  with 
upper  and  lower  Egypt  cut  off.  Emin  Bey  grad- 
ually retreated  with  his  soldiers  and  their  families 
up  the  Nile,  fighting  as  he  retired,  and  defeating 
the  mahdi  in  several  battles,  until  he  made  a 
permanent  settlement  at  Wadelai,  on  the  Nile 
(not  far  from  Lake  Albert),  at  the  extreme  south- 
ern limit  of  Egypt.  His  people  are  negroes  from 
Nubia  and  the  Soudan.  For  the  last  two  or  three 
years  they  have  supported  themselves  by  the  cul- 
tivation of  the  land.  "  All  the  stations  are  busily 
employed  in  agricultural  work,  and  at  each  one 
considerable  cotton  plantations  are  doing  well; 
this  is  all  the  more  important  for  us,  as  it  enables 
us,  to  a  certain  extent,  to  cover  our  nakedness. 
I  have  also  introduced  the  shoemaker's  art,  and 
we  now  make  our  own  soap,"  writes  Emin  Bey. 

Emin  Bey  has  but  two  Europeans  with  him,  — 
Dr.  Junker  and  Captain  Cassati.  Dr.  Junker  is  a 
Russian  scientist,  and,  like  his  friend  and  former 
companion,  Dr.  Schweinfurth,  is  a  distinguished 
botanist.  Eight  or  ten  years  ago  he  went  to 
Africa,  and  continued  the  explorations  com- 
menced by  Dr.  Schweinfurth  in  the  valley  of  the 
Bahr-el-Gazel,  the  western  branch  of  the  Nile. 
He  also  explored  the  head  waters  of  the  Welle, 
—  one  of  the  largest  tributaries  of  the  Kongo,  — 
and  afterwards  traced  the  course  of  another  large 
river,  which  Dr.  Junker  himself  believed  to  be 
the  Arouhuimi.  The  troops  of  the  mahdi  overran 
the  country,  and  Dr.  Junker  was  forced  to  retire. 
By  great  good  luck  he  succeeded  in  joining  Emin 
Bey,  and  has  remained  with  him.  The  other 
European  with  Emin  Bey  is  Gaetano  Cassati,  for- 
merly a  captain  in  the  Italian  army.  He  left  Italy 
in  1879,  with  several  other  Italians,  and  landed 
upon  the  east  coast  of  Africa.  They  spent  several 
years  in  that  part  of  Africa  which  the  Italians 
have  explored,  until  his  companions  were  killed 
and  he  made  a  prisoner.  He  finally  escaped,  and 
made  his  way  to  Emin  Bey  at  Gondokoro. 
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At  the  request  of  Emin  Bey,  Dr.  Junker  with 
a  small  caravan  left  Wadelai  for  Cairo  for  the 
purpose  of  obtaining  aid.  Cut  off  from  all  com- 
munication down  the  Nile,  he  was  compelled  to 
proceed  to  Cairo  via  Zanzibar  and  the  Indian 
Ocean.  His  route  was  south  through  Unyoro  and 
Uganda  to  Lake  Victoria,  from  there  round 
the  western  shore  of  the  lake  to  the  English  mis- 
sion, and  then  east  to  Zanzibar.  Kabrega,  the 
ruler  of  Unyoro,  has  befriended  Emin  Bey,  sup- 
plying him  with  food  and  stores.  Moranga,  the 
chief  of  Uganda,  is  hostile  to  Europeans,  and  may 
be  remembered  as  the  murderer  of  Bishop  Hann- 
ington  only  a  year  ago.  When  Moranga  heard  that 
Kabrega  had  assisted  Emin  Bey,  and  had  received 
Dr.  Junker  as  bis  friend,  he  marched  against 
Kabrega,  and  defeated  him.  Dr.  Junker  with 
great  difficulty  escaped,  and  reached  the  English 
mission  of  Msalla. 

On  the  8th  of  October  a  letter  was  received 
from  Dr.  Junker,  dated  at  Msalla,  Aug.  10, 
in  which  he  pleads  for  deliverance  for  Kabrega, 
succor  for  Emin  Bey,  and  the  reconquest  of  the 
Soudan.  If  Kabrega  is  not  delivered  and  the 
Soudan  reconquered,  the  prestige  of  Europe  in 
central  Africa,  will,  he  says,  be  lost ;  and  if  Emin 
Bey  f  alls,  it  will  be  to  the  eternal  shame  of  Egypt 
and  England.  These  are  the  objects  of  his  mission 
to  Europe.  He  signs  his  letter,  "  Your  affectionate 
friend,  disparu  et  enfin  retrouvt." 

As  it  took  Dr.  Junker  more  than  six  months 
to  reach  the  English  mission,  a  distance  of  only 
three  hundred  and  fifty  miles,  he  must  have  had 
much  difficulty  in  passing  through  Uganda.  He 
left  the  mission  as  soon  as  Mb  caravan  was  ready, 
and  reached  Zanzibar  the  20th  of  December, 
and  expected  to  arrive  at  Cairo  on  the  10th  of 
January,  1887.  Thus  far,  no  attempts  have  been 
made,  either  by  the  English  government  or  the 
khedive,  to  relieve  Emin  Bey ;  but  an  expedition 
under  Dr.  Fischer,  a  Oerman  naturalist  who  had 
spent  many  years  on  the  coast,  was  sent  out  by 
geological  societies  of  Germany,  aided  by  the 
German  government.  It  started  from  Pangani, 
on  the  eastern  coast  of  Africa,  about  fifty  or  sixty 
miles  north  of  Zanzibar,  in  August,  1885.  It 
reached  Victoria  Nyanza,  but,  being  unable  to 
proceed  any  farther,  returned  to  Zanzibar  last 
June. 

In  the  early  part  of  the  present  year,  Dr. 
Oscar  Lenz  was  sent  out  by  the  Austrian  govern- 
ment to  try  to  reach  Emin  Bey  by  the  western 
coast  of  Africa.  He  steamed  up  the  river  Kongo 
to  Stanley  Falls,  and  left  there  on  the  4th  of  April, 
intending  to  sail  up  the  Kongo  to  Nyangwe, 
where'  Stanley  launched  his  boat  in  1877  on  his 
expedition  across  the  Dark  Continent.   From  there 


Dr.  Lenz  hoped  to  cross  to  Lake  Tanganyika, 
thence  by  Lake  Muta  Nziga  and  the  Albert 
Nyanza  to  Wadelai.  This  part  of  Africa  is  occu- 
pied by  Mohammedans,  traders  in  slaves  and 
ivory,  who  bitterly  oppose  all  explorations  that 
might  interfere  with  the  elave-trade.  They 
have  recently  seized  the  station  of  the  Kongo 
Free  State  at  Stanley  Falls,  and  driven  the 
Europeans  down  the  river.  It  is  therefore  doubt- 
ful whether  Dr.  Lenz  will  succeed  in  passing 
through  this  country. 

Dr.  Joseph  Thomson,  an  Englishman  who  has 
spent  several  years  in  eastern  equatorial  Africa, 
and  who  commanded  the  Royal  geographical  so- 
ciety's expedition  through  Massai  Land  to  Lake 
Victoria  during  1888  and  1884,  offers  to  head 
a  party  to  relieve  Emin  Bey.  He  proposes  to  start 
from  Mombassa  (a  port  on  the  Indian  Ocean,  4° 
north  latitude,  and  120  miles  north  of  Zanzibar), 
passing  north  of  Kilimanjaro  (a  high  mountain 
covered  with  eternal  snows,  which  Dr.  Thomson 
vainly  attempted  to  ascend,  but  which  has  been  re- 
cently ascended  by  Mr.  H.  H.  Johnston),  through 
the  country  of  the  Massai  to  Kwa  Sundu,  on  the 
north-eastern  shore  of  Lake  Victoria,  thence 
through  Uganda  to  Wadelai. 

Though  this  route  is  north  of  the  one  taken  by 
Dr.  Fischer,  yet  the  general  character  of  the  coun- 
try is  the  same,  and  it  is  inhabited  by  the  tribes 
of  the  Massai,  a  most  warlike  race.  Dr.  Thomson 
succeeded  in  crossing  this  territory  in  1888,  but 
the  people  are  now  more  hostile  to  Europeans, 
exacting  heavier  tolls  and  higher  prices  for  pro- 
visions, and  frequently  robbing  and  murdering 
travellers  who  attempt  to  pass  through.  To  show 
the  great  change  in  the  treatment  of  Euro- 
peans by  the  negroes,  it  is  only  necessary  to  con- 
trast the  account  given  by  Mr.  Stanley  of  Uganda 
in  1875  and  that  given  by  the  London  Times  of 
December,  1886.  Mr.  Stanley  says,  "From  the 
time  the  voyager  touches  Uganda  ground,  he  is 
as  safe  and  free  from  care  as  though  he  were  in 
the  most  civilized  state  in  Europe.  He  and  his 
are  in  the  hands  of  Mtesa,  emperor  of  Uganda." 
The  London  Times  says  Munga,  king  of  Ugan- 
da, "  dares  to  torture  and  massacre  the  converts 
of  its  missionaries,  and  an  English  bishop,  with- 
out fear  or  even  reproach." 

Travelling  in  central  Africa  is  made  by  very 
slow  stages.  Dr.  Thomson  did  not  reach  Lake 
Victoria  until  one  year  after  his  arrival  at  Zanzi- 
bar, and  then  he  had  travelled  only  two-thirds  of 
the  way  to  Wadelai,  and  that  the  least  difficult 
part. 

It  is  understood  that  Stanley  has  been  sum- 
moned to  Europe  to  take  command  of  an  expedi- 
tion fitted  out  by  the  Egyptian  government,  un-       ! 
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der  the  advice  of  England,  for  the  relief  of  Emin 
Bey.  The  Belgian,  papers  state  that  his  route  will 
be  np  the  Kongo  to  Arouhuimi  (the  tributary  re- 
ferred to  above),  which  empties  into  the  Kongo 
near  the  equator,  some  distance  below  Stanley 
Falls.  Mr.  Stanley,  on  his  last  visit  to  tbe  Kongo, 
sailed  up  this  river  for  some  distance,  and  believed 
it  to  be  the  outlet  of  the  Welle.  From  the  head  of 
navigation  on  the  Arouhnimi,  the  route  is  east  to 
Wadelai.  Only  about  two  hundred  miles  are  said 
to  be  unexplored.  The  country  is  inhabited  by 
peaceful  negroes,  food  is  easily  obtained,  and  dif- 
ficulties are  less  than  by  the  other  route. 

A  cable  from  England  states  that  Mr.  Stanley 
will  sail  for  Zanzibar,  and  go  directly  to  Albert 
Nyanza,  through  Massai  Land ;  but  we  may  well 
doubt  this  information,  for  although  Mr.  Stanley, 
in  crossing  the  Dark  Continent,  went  by  Victoria 
Nyanza,  he  took  a  route  south  of  the  one  now  pro- 
posed ;  and  he  is  much  better  acquainted  with  the 
Kongo  route.  It  is  possible  that  Mr.  Stanley  may  sail 
to  Zanzibar,  remain  there  long  enough  to  procure 
kroomen  and  porters,  and  sail  with  them  to  the 
Kongo,  and  thence  up  that  river  to  the  Arouhuimi. 

The  need  of  Emin  Bey  for  relief  appears  from 
his  letter,  dated,  Dec.  31, 1885,  received  in  England 
Oct.  28.  This  letter  brings  the  only  news  re- 
ceived l  from  him  in  three  years.  He  writes  that 
he  almost  despairs  of  receiving  succor  from  the 
north,  for  he  has  heard  nothing  from  Cairo  or 
England  since  April,  1888;  that  he  is  without 
stores  and  clothing ;  and  that  his  ammunition  is 
nearly  exhausted.  With  the  enthusiasm  of  a 
scientific  man,  he  adds  that  he  has  worked  with 
ardor  at  the  formation  of  a  grand  collection, 
chiefly  zoological,  including  skulls  of  the  differ- 
ent tribes  of  negroes  and  of  the  chimpanzee, 
skeletons  of  various  animals  and  two  of  the  Akka 
of  different  sexes  ;  and  he  will  endeavor  to  com- 
plete it  during  his  sojourn  there.  He  promises  to 
keep  his  post  as  long  as  possible,  trusting,  that,  if 
Egypt  still  governs  the  Soudan,  she  must  send  re- 
lief in  time.  If  the  Soudan  has  been  abandoned, 
he  will  move  southward  with  his  troops,  until  he 
is  relieved  by  the  government  or  has  placed  his 
people  in  safety.  "With  the  exception  of  the  hu- 
man skulls,  I  have  saved  all  my  collection,  and  will 
not  abandon  them  until  tbe  last.  Formerly  I  re- 
ceived two  or  three  times  a  year  letters  and  news- 
papers. Alast  it  is  so  no  longer.  I  strive  by 
every  means  to  sustain  my  own  courage  and  that 

1  Since  this  article  was  written,  we  have  read  another  let- 
ter from  Emin  Bey,  dated  July  7, 1886,  and  then  hie  province 
ww  in  complete  safety  and  order.  These  letters  show  that 
the  necessaries  of  life  are  not  wanting ;  but  how  long  he 
can  maintain  himself  depends  upon  the  strength  of  the 
Mohammedan  army  under  the  new  mahdi  on  the  north, 
and  of  the  army  of  the  negroes  from  Uganda  on  the  south. 


of  my  people.  God  has  certainly  protected  and 
sustained  me  hitherto,  and  I  have  confidence, 
that,  with  his  help,  all  will  go  well  in  the  fu- 
ture. " 

He  adds,  "  I  have  secured  for a  collection 

of  shells  from  Lake  Albert,  which  I  will  send  by 
the  missionaries  at  Uganda,  and  which  I  hope  will 
reach  him  safely.  —  Emin  Bey." 


STANDARD  TIME  AND  MEASURES. 

At  the  recent  annual  meeting  of  the  American 
metrological  society,  letters  were  read  from  W. 
F.  Allen,  secretary  of  the  general  time  conven- 
tion, and  from  Sandford  Fleming  of  Ottawa, 
Canada,  from  which,  as  they  contain  consider- 
able information,  we  quote  somewhat  liberally 
below. 

Mr.  Allen  stated  that  he  is  at  present  engaged 
in  quite  an  extensive  correspondence  with  a  view 
to  bringing  about  the  adoption  of  standard  time 
by  those  cities  which  still  adhere  to  local  time. 
This  movement  has  already  resulted  in  success  in 
two  instances.  In  Belfast,  Me.,  eastern  time  was 
adopted  on  Dec.  15,  1886,  the  clocks  being  set 
twenty-four  minutes  slow ;  and  in  Pittsburg, 
Penn.,  where  an  ordinance  was  passed  adopting 
eastern  standard  time  from  Jan.  1,  1887,  when 
the  clocks  were  set  twenty  minutes  fast  It  is 
probable  that  the  legislature  of  Maine  will  pass  a 
law  at  its  coming  session  making  eastern  time  the 
standard  for  the  state.  Correspondence  with  the 
superintendents  of  public  schools  in  a  number  of 
the  cities  of  Ohio  has  developed  the  fact  that  a 
strong  feeling  in  favor  of  the  adoption  of  standard 
time  exists  in  that  state,  from  which  favorable 
action  is  likely  to  come  in  the  near  future.  The 
twenty-four  o'clock  scale  is  in  use  upon  the  Cana- 
dian Pacific  railway  west  of  Winnipeg,  upon  the 
Manitoba  and  north-western  railway,  and  upon 
the  Idaho  division  of  the  Union  Pacific  railway. 
It  is  proposed  to  adopt  it  soon  on  all  the  divisions 
of  the  Union  Pacific  railway.  Under  instructions 
from  the  general  time  convention,  Mr.  Allen  is 
preparing,  and  will  shortly  issue,  a  circular  asking 
the  views  of  the  leading  railway  officials  on  the 
subject  of  the  general  adoption  of  this  scale  for 
employees'  time-tables  and  advertisements. 

Mr.  Fleming  bore  especially  on  the  benefits  to  be 
derived  from  the  twenty- four  hour  system,  which 
has  been  put  in  practice  on  at  least  two  thousand 
miles  of  railway.  For  the  past  six  months  the 
railway  stretching  from  Lake  Superior  through 
Canada  to  the  Pacific  coast  has  been  operated  on 
the  twenty-four  hour  system.  « *  Tbe  towns  and  vil- 
lages along  the  line,"  writes  Mr.  Fleming,  '*  have 
with  great  unanimity  accepted  the  change,  and 
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not  a  single  voice  has  been  heard  in  any  quarter 
expressing  a  desire  to  return  to  the  old  usage. 
So  satisfactory  in  every  way  has  the  new  system 
proved,  that  the  Canadian  Pacific  railway  com* 
pany  have  decided  to  extend  its  application  east- 
ward to  Ontario  and  the  valley  of  the  St.  Law- 
rence. The  branch  and  connecting  lines  are 
following  the  same  course,  and  I  am  assured 
that  by  the  end  of  next  year  the  twenty-four  hour 
system  will  be  in  common  use  by  the  railways 
from  Halifax  in  Nova  Scotia  to  Vancouver  on  the 
Pacific  coast.  Tou  are,  no  doubt,  already  aware 
that  the  twenty-four  hour  system  is  in  use 
throughout  the  extensive  lines  of  telegraph  be- 
tween Great  Britain,  Egypt,  India,  South  Africa, 
China,  and  Australia  and  New  Zealand.'1 

However  important  these  changes  are,  they  can 
only  be  viewed  as  provisional  steps  in  the  general 
unification  of  time  throughout  the  world.  They 
are  means  to  an  end,  and  the  great  end  of  the 
movement  may  be  the  universal  adoption  of  a 
new  notation  of  time  which  will  be  common  to 
all  nations.  It  is  only  step  by  step,  and  by  famil- 
iarizing men's  minds  with  the  new  ideas,  that  the 
larger  reform  can  be  accomplished.  With  this 
end  in  view,  the  Smithsonian  institution,  desiring 
to  co-operate  in  the  movement,  have  agreed  to 
publish  and  circulate,  in  all  countries  where  their 
reports  are  sent,  a  paper  on  '  Time-reckoning  for 
the  twentieth  century.' 

"  This  question,"  continued  Mr.  Fleming,  "  has 
an  educational  interest ;  and,  such  being  the  case, 
much  could  be  done  by  appealing  to  the  educa- 
tional institutions.  Probably  the  most  effective 
means  of  influencing  the  rising  generation  of  this 
country  would  be  to  bring  the  subject  under  the 
notice  of  the  public  schools.  If  the  children  of 
both  sexes  were  taught  the  true  principles  of 
time-reckoning,  in  a  very  few  years  their  influ- 
ence would  be  felt,  and  the  main  obstacle  in  the 
way  of  adopting  a  common  notation  would  dis- 
appear throughout  this  continent.  I  venture  to 
suggest,  therefore,  that  the  society  would  in  the 
highest  degree  advance  the  important  movement 
by  taking  such  steps  as  may  be  deemed  neces- 
sary and  proper,  to  bring  the  question  to  the  no- 
tice of  the  superintendents  of  education  in  each 
state  with  the  view  of  reaching  each  boy  and 
girl  of  school  age  between  the  two  oceans.  If 
America  takes  the  lead  in  this  matter,  I  do  not 
doubt  that  the  other  continents  will  follow  in 
good  time." 

The  society  would  be  pleased  to  correspond  with 
any  one  desiring  to  use  his  influence  in  bringing 
about  the  adoption  of  the  metric  system,  or  who 
is  interested  in  a  common  method  of  time-reckon- 
ing such  as  is  indicated  in  Mr.  Fleming's  letter. 


The    office   of    the   secretary    is    at    Columbia 
college. 

The  officers  for  1887  are,  president,  F.  A.  P. 
Barnard,  president  of  Columbia  college;  vice- 
president,  Prof.  E.  N.  Horsford,  Cambridge,  Mass. 
recording  secretary,  Melvil  Dewey,  librarian  Co- 
lumbia college ;  corresponding  secretary,  Alfred 
Colin,  New  York ;  treasurer,  Prof.  J.  K.  Bees, 
Columbia  college. 


THE  NATURALISTS'  MEETING  AT 
PHILADELPHIA. 

The  meeting  of  the  Society  of  naturalists  held 
in  Philadelphia  during  Christmas  week  was  at- 
tended by  about  fifty  members,  and  proved  an  en- 
joyable and  stimulating  gathering.  The  strict 
enforcement  of  the  rule  limiting  membership  to 
persons  "  who  regularly  devote  a  considerable 
portion  of  their  time  to  the  advancement  of 
natural  history,"  allows  only  a  slow  growth  to  the 
society,  but  it  insures  the  illumination  of  the 
association  by  its  members,  rather  than  the  reverse. 
Mutual  acquaintance  is  increased ;  the  meetings 
become  as  informal  as  meetings  may  be ;  and  rhe 
naturalist,  who  has  spent  a  good  part  of  the  year 
too  much  alone  in  his  own  company,  finds  sugges- 
tive intercourse  with  his  fellows.  The  constitu- 
tional object  of  the  society  is  chiefly  the  discussion 
of  methods  of  investigation  and  instruction  ;  for  it 
is  held  that  the  announcement  of  the  results  of 
investigation  finds  more  fitting  and  sufficient  op- 
portunity in  local  societies.  But  in  the  present 
day  of  special  investigation  there  is  some  danger 
that  the  detailed  description  of  methods,  useful  in 
their  place,  and  entertaining  enough  to  a  few 
members,  may  still  fail  to  hold  the  attention  of 
the  meetings  as  a  whole;  especially  when,  as 
too  often  appears,  the  inventive  specialist  has 
failed  to  cultivate  the  art  of  presentation. 

The  day  that  was  devoted  to  methods  of  teach- 
ing was  apparently  the  most  satisfactory  to  the 
gathering.  H.  S.  Williams  of  Cornell  spoke  on 
general  instruction  in  geology  ;  Davis  of  Harvard 
followed  on  instruction  in  geological  investigation. 
In  the  afternoon,  Far  low  of  Harvard  considered 
the  lines  profitable  for  botanical  investigation  in 
the  United  States.  Martin  of  Johns  Hopkins  dis- 
cussed collegiate  teaching  of  biology,  and  Whit- 
man of  Milwaukee  discribed  the  proper  position 
of  biological  investigation  in  the  university.  All 
these  papers  awakened  the  meeting  to  active  dis- 
cussion, and  it  was  decided  that  the  executive 
committee  of  the  society  should  consider  the  ad- 
visability and  means  of  publishing  the  proceed* 
ings  of  the  day  ;  for  it  was  generally  agreed  that 
both  the  papers  and  the  discussion  that  they  ex- 
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cited  would  be  read  with  profit  and  encourage- 
ment by  teachers  far  and  wide.  In  view  of  the 
interest  thus  awakened,  it  was  suggested  that  a 
day  be  set  apart  in  the  meeting  a  year  hence  for 
the  discussion  of  science  in  the  schools.  During 
the  session,  Professors  Leidy  and  Lesley  were 
added  to  the  list  of  honorary  members,  Professors 
Baird,  Dana,  and  Gray  having  been  previously 
elected  to  this  class. 


NOTES  AND   NEWS. 


The  lectures  delivered  by  Prof.  Rodolfo  Lan- 
ciani,  LL.D.,  government  director  of  archeological 
researches  at  Rome,  before  the  Lowell  institute, 
Boston,  are  full  of  interesting  and  instructive 
matter.  The  lecturer,  after  describing  the  humble 
origin  of  Rome,  and  the  simple  matter-of-fact 
causes  which  led  to  its  foundation  on  the  Palatine 
Hill,  considered  the  sanitary  conditions  of  the 
district  which  surrounded  the  new  town.  During 
prehistoric  times  the  whole  region  was  volcanic 
and  free  from  malaria,  and  when  it  ceased  to  be 
volcanic,  then  malaria  began.  The  clearest  proof 
of  the  virulence  of  malaria  in  Rome  in  the  first 
century  is  afforded  by  the  number  of  altars  and 
shrines  dedicated  to  the  goddess  of  the  fever.  At 
the  time  of  Varro  there  were  not  less  than  three 
temples  of  the  fever  left  standing.  The  principal 
works  of  improvement  successfully  completed  in 
ancient  times  for  the  benefit  of  public  health  and 
for  checking  malaria  were :  I.  The  construction 
of  drains;  II.  The  construction  of  aqueducts; 
III.  The  multiplication  and  paving  of  roads ;  IV. 
The  right  organization  of  public  cemeteries;  V. 
The  drainage  and  cultivation  of  the  Campagna; 
VI.  The  organization  of  medical  help.  Professor 
Lanciani  developed  fully  these  points;  and  we 
regret,  that,  owing  to  want  of  space,  we  cannot 
follow  him  more  minutely.  The  lectures  are 
unique,  and  worthy  reproduction  in  a  permanent 
form. 

—  Physicians  will  doubtless  remember  the  case 
of  the  late  Dr.  Groux  of  Brooklyn,  who  had  the 
power  of  stopping  the  action  of  the  heart  at  pleas- 
ure. Dr.  Lydston  of  Chicago,  in  a  note  to  the 
American  practitioner  and  news,  claims  to  have 
the  same  power,  and  to  have  demonstrated  it  to 
members  of  the  medical  profession. 

—  At  a  recent  meeting  of  the  Society  of  arts, 
Gapt.  Douglas  Galton,  chairman  of  the  council, 
delivered  an  address  which  was  a  retrospect  of 
the  progress  made  in  sanitation  by  the  English 
nation  during  the  reign  of  Queen  Victoria.  The 
registration  of  births,  marriages,  and  deaths  came 
into  operation  in  1887,  ten  days  after  the  queen's 
accession  to  the  throne.    The  sanitary  condition 


of  the  country  was  wretched  at  this  time.  One- 
tenth  of  the  population  of  Manchester,  and  one- 
seventh  of  that  of  Liverpool,  lived  in  cellars.  In 
1845  a  chapel  in  the  immediate  neighborhood  of 
Iincoln's-Inn  Fields  was  used  as  a  schoolroom  in 
the  day-time,  and  a  dancing-saloon  at  night.  In 
the  cellars  underneath  this  chapel  ten  thousand 
bodies  bad  been  buried  in  the  seventeen  years 
ending  1840,  the  burials  were  still  continuing, 
and  the  old  coffins  were  removed  through  a  con- 
tiguous sewer  to  make  room  for  new  ones.  In 
the  rural  districts  the  same  neglect  of  the  public 
health  was  also  prevalent.  The  various  acts 
which  have  been  passed  during  these  fifty  years 
have  contributed  greatly  to  the  welfare  and  pros- 
perity of  England  as  a  nation.  In  the  decade 
1850-60  the  annual  average  saving  of  lives  in 
England  and  Wales  from  sanitary  improvement 
was  7.789 ;  1860-70,  it  rose  to  10,481 ;  1870-80,  it 
was  48,448 ;  and  in  the  five  years  1880-84,  the 
average  annual  number  of  lives  saved  by  sanitary 
improvements  has  been  102,240. 

—  Mr.  E.  D.  Preston  of  the  U.  S.  coast  and 
geodetic  survey  left  last  week  for  the  Sandwich 
Islands  on  an  important  mission  for  that  govern- 
ment. The  object  of  his  visit  is  the  determina- 
tion of  astronomical  latitudes  on  these  islands, 
fifteen  stations  having  already  been  decided  upon. 
The  pendulum  will  be  swung  at  a  great  elevation, 
and  also  at  the  sea-level,  to  determine  the  down- 
ward attraction  of  some  of  the  principal  moun- 
tains. The  latitude  stations  will  be  on  the  follow- 
ing islands:  Kauai,  Oahu,  Molokai,  Maui,  and 
Hawaii.  The  work  will  probably  show  great 
deflections  of  the  plumb-line  on  all  the  islands, 
and  the  pendulum  work  will  no  doubt  confirm 
previous  experiments  on  island  stations ;  viz., 
that  islands  give  an  excess  of  gravity.  The  ob- 
servations will  occupy  about  four  or  five  months. 
A  copy  of  all  observations  will  be  deposited  in  the 
coast  and  geodetic  survey  archives.  The  work  is 
done  entirely  at  the  expense  of  the  Hawaiian 
government,  the  coast  survey  loaning  the  neces- 
sary instruments. 

—  Congressman  Hatch,  chairman  of  the  house 
committee  on  agriculture,  has  received  from  Com- 
missioner Colman  of  the  agricultural  department 
a  reply  to  the  resolution  offered  by  Mr.  Swinburne 
of  New  York  regarding  the  cause  and  extent  of 
pleuro-pneumonia  in  cattle.  The  commissioner 
sets  forth  the  difficulties  met  in  the  attempt  to 
extirpate  or  control  this  disease  in  the  present 
state  of  the  law,  and  with  the  machinery  at  hand, 
and  re-enforces  his  recommendations  previously 
made  for  more  heroic  methods.  The  commis- 
sioner again  recommends  as  the  only  measure 
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which  will  extirpate  the  plague,  and  prevent  both 
the  direct  and  indirect  losses,  that,  wherever  an 
infected  herd  is  discovered,  all  exposed  animals 
should  be  slaughtered,  the  premises  thoroughly 
disinfected,  and  the  owner  compensated  for  the 
loss  to  which  he  is  subjected  for  the  protection  of 
the  public.  He  urges  upon  congress  the  necessity 
of  legislation  giving  to  the  departments  power  to 
carry  out  the  measures  required  for  extirpating 
pleuro-pneumonia  untrammelled  by  state  laws  or 
state  authorities,  and  it  is  expected  to  promptly 
suppress  this  disease. 

—  W.  Stainton  Moses,  lately  a  vice-president  and 
a  member  of  the  council  of  the  English  society 
for  psychical  research,  has  withdrawn  from  the 
society.  In  his  letter  of  resignation,  Mr.  Moses 
says,  "I  have  concluded,  that,  as  a  representative 
spiritualist,  I  could  not  do  otherwise,  considering, 
as  I  do,  that  the  evidence  for  phenomena  of  the 
genuine  character  of  which  I  and  many  others 
have  satisfied  ourselves  beyond  doubt,  is  not  being 
properly  entertained  or  fairly  treated  by  the  So- 
ciety for  psychical  research." 

—  Professor  Rohe  of  Baltimore,  in  a  paper  read 
at  the  last  meeting  of  the  American  medical  asso- 
ciation, recommended  that  instruction  in  cook- 
ery be  made  a  part  of  the  curriculum  of  the 
public  schools,  and  .that  mental  philosophy  or 
trigonometry  should  be  dropped  in  order  to  make 
a  place  for  it.  In  a  number  of  schools  and  semi- 
naries throughout  the  country  the  art  of  cooking  is 
taught.  In  Lasell  seminary  at  Auburndale,  Mass., 
it  has  been  taught  since  1877.  The  Boston  cook- 
ing-school was  started  in  the  same  year.  Similar 
schools  are  in  operation  in  Raleigh,  N.C. ;  Staun- 
ton, Va.,  and  Washington,  D.C.  In  London  prac- 
tical lessons  in  cookery  are  given  in  the  girls'  com- 
mon schools.  In  Boston,  Mr.  Hemmenway  of 
that  city  has  succeeded  in  persuading  the  members 
of  the  school  board  to  make  instruction  in  cook- 
ery a  part  of  the  regular  system  of  instruction. 

—  Mr.  J.  W.  Walker  has  discovered  on  the 
south  side  of  Pine  Mountain,  Georgia,  nearly  two 
hundred  feet  above  the  famous  corundum-mine, 
a  site  where  the  ancient  inhabitants  of  that  region 
manufactured  their  talc  vessels  for  cooking.  Evi- 
dences of  the  use  of  stone  implements  in  the  work 
are  indubitable.  The  vessels  were  blocked  out 
and  hollowed  before  being  broken  from  the  ledge. 
Many  of  the  remaining  fragments  are  honey- 
combed by  exposure  for  a  long  time.  Archeolo- 
gists  are  familiar  with  similar  phenomena  else- 
where. Dr.  Rau  of  the  Smithsonian  institution 
mentions  several  sites  in  the  District  of  Columbia, 
and  Paul  Schumacher  gives  an  elaborate  account 
of  the  working  of  such  quarries  in  southern  Cali- 


fornia (Wheeler's  Report  on  U.  8.  geog.  surv. 
west  of  100ft  merid.,  vii.  117-121).  Dr.  Abbott's 
paper  in  the  same  volume  (pp.  98-116)  should  also 
be  consulted. 

—  On  Nov.  10,  1886,  a  meeting  of  intercolonial 
delegates  was  held  at  the  Jftoyal  society's  rooms, 
Sydney,  for  the  purpose  of  forming  an  Australa- 
sian association  for  the  advancement  of  science. 
The  following  delegates  were  present :  — Victoria  : 
Field  naturalists'  club  of  Victoria,  the  Rev.  Dr. 
Woolls;  Geological  society  of  Australasia,  and 
Historical  society  of  Australasia,  Mr.  R.  T.  Litton ; 
Royal  society  of  Victoria,  Mr.  K.  L.  Murray; 
Victorian  institute  of  surveyors,  Messrs.  W.  J. 
Conder  and  W.  H.  Nash ;  Victorian  engineering 
association,  Professor  Kernot  and  Mr.  K.  L.  Mur- 
ray. Queensland :  Geographical  society  of  Aus- 
tralasia, Queensland  branch,  Mr.  J.  P.  Thompson ; 
Royal  society  of  Queensland,  Mr.  Henry  Tryon. 
Tasmania :  Mr.  James  Barnard.  New  Zealand  : 
Philosophical  institute  of  Canterbury,  Mr.  S.  Her- 
bert Cox.  New  South  Wales  :  Linnean  so- 
ciety of  New  South  Wales,  Professor  Stephen ; 
Royal  society  of  New  South  Wales,  Mr.  H.  C. 
Russell,  Professor  Liversidge,  Mr.  C.  S.  Wilkinson ; 
New  South  Wales  zoological  society,  Dr.  A.  T. 
Holroyd ;  Sydney  branch  of  the  Geographical  so- 
ciety of  Australasia,  Sir  Edward  Strickland.    In 

a  the  absence  of  Mr.  C.  RoUeston,  president  of  tbe 
Royal  society,  Mr.  Russell  was  voted  to  the  chair. 
The  first  election  of  officers  will  be  held  in  Sydney 
in  March,  1888,  and  the  first  meeting  of  the  asso- 
ciation in  the  first  week  in  September,  1888.  Pro- 
fessor Liversidge  was  appointed  convener  for  the 
next  meeting,  and  a  hearty  vote  of  thanks  was 
accorded  to  that  gentleman  for  tbe  part  he  had 
taken  towards  the  formation  of  the  new  associa- 
tion, general  satisfaction  being  manifested  at  the 
successful  result  of  the  meeting. 

—  Mrs.  Thomas  Say,  the  widow  of  the  well- 
known  naturalist  who  has  been  dead  over  fifty 
years,  died  at  Lexington,  Mass.,  on  Nov.  15  last. 

—  Our  Vienna  correspondent  writes  us,  "I  was 
recently  present  at  the  trials  made  with  a  new 
pistol  invented  by  Mr.  Marcus,  a  distinguished 
mechanical  engineer.  In  this  invention  the  use 
of  a  cartridge  is  dispensed  with,  the  bullet  itself 
being  prepared  with  an  explosive.  But,  in  spite 
of  this  explosive  nature  of  the  bullet,  its  shape  is 
not  altered  by  the  explosion.  The  explosion  is 
initiated  by  a  simple  mechanism  provided  in  the 
interior  of  the  pistol.  The  experiments  were 
made  with  a  single-barrel  pistolet  (the  barrel  be- 
ing four  centimetres  long,  and  its  caliber  six  mil- 
limetres). At  a  range  of  thirty  paces  a  three- 
quarter-inch  thick  wooden  board  was  pierced  by 
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the  ballet.  Then  a  pistol  with  a  simple-acting 
magazine,  containing  twelve  bullets,  was  tried, 
allowing  to  give  off  forty  shots  per  minute." 

—  Baltimore  is  about  to  build  a  crematory  mod- 
elled after  that  of  Buffalo. 

—  From  the  Medical  and  surgical  reporter  we 
learn,  that,  among  the  recruits  recognized  as  un- 
fit for  military  service  in  Switzerland  in  1885, 
were  66  per  cent  of  the  tobacco- workers,  67  per 
cent  of  the  basket-makers,  60  per  cent  of  the 
tailors,  25  per  cent  of  the  butchers,  and  25  per 
cent  of  the  stonemasons  and  carpenters.  Of 
6,154  recruits  in  canton  Berne,  1,833  were  re- 
fused ;  of  these,  581  suffered  from  goitre,  and 
162  from  flat-foot. 

—  The  Abbe  Laflamme,  of  the  University  La- 
val, Quebec,  has  presented  a  note  to  the  Royal 
society  of  Canada  (*  Memoirs,'  1886)  on  the  con- 
tact of  the  paleozoic  and  archean  formations  in 
his  province.  Numerous  exposures  were  exam- 
ined, and  in  nearly  all  of  them  the  Trenton  lime- 
stone was  found  resting  immediately  on  the  clean, 
firm,  rather  smooth  surface  of  the  gneiss,  without 
transitional  deposits.  Fragments  of  the  crystal- 
line rocks  in  the  stratified  are  seldom  found.  The 
limestone  beds  follow  the  irregularities  of  their 
foundation,  mantling  over  the  mounds,  and  de- 
scending into  the  hollows.  At  certain  points  a 
sandstone  lies  on  the  crystallines :  this  is  regarded 
as  a  time-equivalent  of  the  Trenton,  owing  its 
composition  to  local  geographic  control  not  felt 
elsewhere.  The  change  from  the  Trenton  lime- 
stone to  the  overlying  Utica  slates  is  described  as 
abrupt,  without  traces  of  gradual  transition. 

—  The  Franklin  institute  of  Philadelphia  has 
recently  determined  to  attempt  the  formation  of 
a  state  weather-service  for  Pennsylvania  on  the 
plan  generally  pursued  by  these  organizations. 
The  offer  of  the  chief  signal  officer  to  furnish  a 
member  of  the  signal  corps'  to  assist  in  the  work 
is  accepted,  and  the  legislature  is  to  be  petitioned 
for  an  appropriation  of  three  thousand  dollars  for 
instruments  and  publications.  The  chairman  of 
the  committee  in  charge  of  the  matter  is  Mr.  W. 
P.  Tat  ham,  who  should  be  addressed,  in  care  of 
the  Franklin  institute,  Philadelphia,  by  volunteer 
observers  in  Pennsylvania  qualified  for  the  work 
proposed. 

—  An  account  of  the  hurricane  of  March  8  and 
4, 1886.  over  the  Fiji  Islands,  was  read  at  a  recent 
meeting  of  the  Royal  meteorological  society  in 
London,  by  Mr.  R.  L.  Holmes.  This  storm  was 
the  most  destructive  that  has  ever  been  known  to 
occur  in  the  Fiji  group.  The  lowest  barometer 
reading  was  27.54  inches  at  Vuna,  in  Taviuni. 


The  storm  was  accompanied  by  a  great  wave  from 
18  to  80  feet  in  height,  which  swept  over  the  land, 
and  caused  an  immense  amount  of  damage.  It 
was  reported  that  50  vessels  were  wrecked,  and  64 
lives  lost,  during  this  hurricane. 

—  The  state  board  of  health  of  Pennsylvania 
has  issued  its  first  annual  report.  It  includes  re- 
ports on  the  pollution  of  the  Schuylkill  River,  the 
sanitary  condition  of  Harrisburg,  a  detailed  ac- 
count of  the  typhoid-fever  epidemic  at  Plymouth. 
In  this  famous  epidemic  there  were  1,153  cases  of 
sickness,  with  114  deaths,  and  an  expense  of  $97,- 
120.25.  A  description  of  the  disinfection  appara- 
tus employed  at  the  municipal  hospital  of  Phila- 
delphia is  also  given. 

—  The  ninth  biennial  report  of  the  state  board 
of  health  of  California  has  just  been  issued.  For 
the  year  ending  June  30,  1885,  there  were  8,238 
deaths  recorded  in  the  state :  1,227  deaths  occurred 
from  consumption.  The  rate  from  this  cause  is 
but  little  less  than  that  of  Massachusetts. 

—  The  state  board  of  health  of  Massachusetts 
has  issued  a  manual  containing  the  statutes  of 
that  state  relating  to  the  public  health,  and  the 
decisions  of  the  supreme  court  relating  to  the 
same. 

—  A  wood-turner  of  San  Francisco  died  ten 
days  after  receiving  an  injury  to  the  brain  which 
was  not  discovered  until  several  days  afterward. 
While  at  work  at  his  trade,  a  steel  chisel  became 
detached  from  a  grooving-machine,  and  struck 
him  in  the  head,  producing  a  fracture  of  the 
bones  of  the  nose,  and  severely  injuring  the  left 
eye,  so  seriously  as  to  destroy  that  organ  and 
necessitate'its  removal.  After  the  removal  of  the 
eye,  the  surgeons  found  behind  it  a  piece  of  steel 
three  and  a  half  inches  long,  one  inch  wide  at  the 
centre,  and  tapering  to  sharp  points  at  the  ends. 
One  end  was  buried  one  inch  and  a  half  in  the  * 
brain.  The  velocity  and  force  with  which  this 
chisel  must  have  entered  the  brain  may  be  im- 
agined when  it  is  stated  that  the  drum  to  which  it 
was  attached  waB  making  twenty-three  hundred 
revolutions  a  minute. 

—  A  correspondent  of  the  Medical  press  writes 
from  Berlin  that  the  toxic  qualities  of  the  cholera 
bacillus  have  been  investigated  by  Professor  Can- 
tani  of  Naples.  He  claims  that  the  poison  may 
be  due  to  ptomaines,  to  the  secretions  of  the 
bacilli,  or  to  the  bacilli  themselves.  Experiments 
made  on  dogs  lead  him  to  incline  toward  the  last 
theory.  Pure  cholera  cultures  in  beef-tea  steril- 
ized by  heating  to  100°  C,  injected  into  the  dog's 
peritoneum,  produced  all  the  symptoms  of  cholera- 
poisoning;  while  pure  beef-tea,  injected  in  the 
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same  manner,  left  the  animals  in  perfect  health. 
This  certainly  would  demonstrate  toxic  qualities 
for  the  dead  bacilli  when  absorbed  by  the  living 
body. 

—  Dr.  McEachran,  live-stock  inspector  for  Can- 
ada, is  opposed  to  the  inoculation  of  cattle  for 
the  prevention  of  pleuro-pneumonia.  He  believes, 
that,  in  every  country  in  the  world  where  it  has 
been  impartially  tried  and  reported  on,  the  report 
has  been  unfavorable.  He  regards  it  as  a  danger- 
ous operation,  and  not  warranted  by  any  known 
benefits.  Many  die  from  the  operation  itself,  and 
wherever  it  is  practised  it  has  to  be  kept  up. 
Thus  in  Scotland,  where  inoculation  is  practised, 
there  is  a  constant  supply  of  the  virus ;  and  the 
cities  of  Glasgow  and  Edinburgh  are  active  centres 
of  the  disease. 

—  The  recently  held  meeting  of  the  French 
congress  of  surgeons  was  a  very  notable  one.  M. 
Oilier  of  Lyons,  well  known  for  his  experiments 
in  bone-grafting,  presided  at  the  meeting,  which 
was  attended  by  many  of  the  most  eminent  sur- 
geons of  France,  as  well  as  by  other  men  of  note, 
among  whom  were  the  president  of  the  senate  and 
the  rector  of  the  university.  The  most  interesting 
discussion  was  that  in  regard  to  tetanus,  or,  as  it 
is  commonly  called,  lockjaw.  It  was  opened  by 
M.  Vaslin  of  Angers.  He  regards  it  as  a  purely 
nervous  disease,  and,  in  support  of  his  views,  nar- 
rated a  case  which  had  come  under  his  own  ob- 
servation, in  which  the  disease  was  due  solely  to 
emotional  causes,  and  which  was  cured  by  chloral 
and  morphine.  Professor  Balestreri  of  Genoa 
concurred  with  M.  Vaslin,  and  related  several 
cases  which  he  had  treated,  and  which  were  suc- 
cessful. Professor  Thirier  of  Brussels,  on  the 
other  hand,  believed  tetanus  to  be  contagious  and 
of  a  parasitic  nature.  M.  Mannoury  of  Chartres 
denied  its  contagiousness,  and  said,  that,  after 
conferring  with  a  good  many  veterinarians,  he 
was  unable  to  learn  of  a  single  case  in  which  the 
disease  was  communicated  from  one  animal  to  an- 
other. Professor  Verneuil  of  Paris  is  a  firm  be- 
liever in  the  contagiousness  of  tetanus,  and  thinks 
that  it  can  be  contracted  by  man  from  the  horse. 
He  said  that  humao  beings  are  often  attacked  with 
tetanus  when  living  with  or  near  animals  affected 
with  the  disease,  and  that  it  often  follows  horse- 
bites.  Wounds  which  have  in  any  way  come  in 
contact  with  earth  or  straw  soiled  by  horses  are 
more  liable  to  be  accompanied  by  tetanus  than 
others;  and  the  disease  is  most  frequent  among 
stable-boys,  horse-dealers,  and,  in  general,  those 
whose  duties  bring  them  in  contact  with  horses. 
Notwithstanding  all  these  arguments,  it  was  gen- 
erally admitted  that  all  attempts  to  convey  the 


disease  experimentally  from  an  affected  animal 
to  a  healthy  one  had  failed.  M.  Blanc  of  Bom- 
bay  thought  the  disease  to  be  contagious,  and 
communicated  sometimes  through  infected  water. 
Interesting  papers  were  read  on  bone-grafting,  and 
the  uniting  of  divided  nerves  by  suturing.  The 
author  of  the  latter  paper  believed  that  severed 
nerves  may  be  made  to  unite  in  a  few  hours. 

—  The  sermons  and  autobiography  of  Mark 
Pattison,  late  master  of  Lincoln  college,  Oxford, 
excited  such  general  interest,  that  arrangements 
are  making  to  publish  a  volume  of  selections 
from  Mr.  Pattison's  miscellaneous  writings. 


LETTERS  TO  THE  EDITOR. 

•^Correspondents  are  requested  to  be  as  brie/  as  possible.    The 
writer's  name  is  in  ail  cases  required  a*  proof  of  good  faith. 

Polarization  of  resistance  coils. 

In  August  last  Professor  Mendenhall,  in  conversa- 
tion with  the  writer,  alluded  to  his  observation  of 
the  polarization  of  certain  resistance  coils,  and  sug- 
gested an  examination  of  the  coils  in  this  laboratory. 
The  examination  was  made,  and  the  results  stated  in 
remarks  upon  Professor  Mendenhall's  paper  at  the 
Buffalo  meeting  of  the  American  association.  A  brief 
account  may  not  be  without  interest  and  value. 

The  idea  entertained  by  Professor  Mendenhall  at 
the  time  seemed  to  be  that  the  polarization  was  of  a 
'  statical '  nature ;  the  deflection  obtained  on  connect- 
ing the  coil,  through  which  a  current  had  been 
passed,  with  a  galvanometer,  being  produced  by  the 
'  residual  charge.1  The  examination  of  our  coils  was 
undertaken  with  the  same  idea,  the  •  condenser  dis- 
charge *  method  being  made  use  of,  substituting  the 
coil  under  trial  for  the  condenser.  The  galvanometer 
was  a  6,000  ohm  astatic  Thomson,  by  Elliott  Brothers, 
its  needle  malTing  a  vibration  in  about  ten  seconds. 
A  Fuller  cell  and  Sabine  discharge  key  were  used. 
Polarization  was  found  in  every  coil  in  the  laboratory, 
except  in  a  standard  B.A.  unit  from  Elliott  Brothers. 
It  was  also  found  in  a  Hartmann  box  loaned  for  ex- 
amination by  Messrs.  Queen  &  Co.  The  effect  was 
found  to  vary  widely  in  different  coilB  in  the  same 
box,  particularly  so  in  a  box  of  100,000  units  from 
Elliott's,  whose  40,000  coil  gave  40  degrees  deflection 
against  6  or  7  degrees  for  any  other  coil  in  the  box. 
On  opening  the  box,  it  was  found  that  the  40,000  coil 
had  been  heated  till  the  paraffine  had  melted  and 
some  of  it  had  run  off,  while  the  other  coils  were  well 
covered,  as  usual  in  Elliott  coils.  The  Hartmann  box, 
whose  coils  were  not  paraffined,  showed  the  effeot 
more  strongly  than  any  except  the  40,000  Elliott.  It 
was  observed  that  the  coil  terminal  connected  to  the 
positive  pole  of  the  battery  in  charging,  was  itself 
positive  in  discharging;  that  reversing  the  battery 
reversed  the  discharge  deflection ;  that  the  deflection 
was  not  momentary,  as  with  condensers,  but  that  it 
indicated  a  steady  current,  diminishing  slowly,  but 
not  ceasing  in  some  instances  after  eight  or  ten  hours ; 
that  when  the  coil  was  charged  by  battery  for  several 
minutes,  and  then  the  current  reversed  and  allowed 
to  flow  a  few  minutes  longer,  the  discharge  current 
was  at  first  due  to  the  last  charging  current,  but 
after  a  time  it  ceased,  and  was  followed  by  another 
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discharge  current  due  to  the  first  charging.  An  ex- 
perimental coil  was  then  made  up  of  1,800  ohms  of 
wire  having  unparaffined  cotton  insulation.  It  was 
wound  on  a  warm  rainy  day,  and  tested  immediately, 
showing  the  strongest  polarization  found,  driving  the 
spot  of  light  violently  off  the  scale.  The  coil  was 
then  baked  in  a  hot-air  oven  at  150°  G.  for  an  hour, 
and  tested  again  when  cool.  No  trace  of  polariza- 
tion could  then  be  found,  though  the  charging  cur- 
rent was  increased.  The  previous  observations  of 
course  indicated  electrolytic  polarization  as  the  dis- 
turbing cause ;  and  the  last  showed,  that,  in  the  case 
of  that  coil,  it  was  electrolysis  of  water  absorbed 
from  the  air  by  the  cotton  insulation.  The  experi- 
mental coil  was  then  heated,  and  soaked  well  with 
pure  paraffine,  and  drained  while  hot  until  it  seemed 
to  be  as  nearly  as  possible  in  the  same  condition  as 
the  40,000  Elliott  coil,  and  tested  when  cool.  No 
trace  of  polarization  was  shown.  It  was  then  put 
aside  in  the  instrument  case  to  see  whether  it  could 
still  absorb  water  enough  to  polarize.  Ten  days 
later,  just  after  the  Buffalo  meeting,  the  coil  was 
tested  again  and  polarized  strongly.  On  heating  it 
again,  the  polarization  entirely  disappeared.  A  drop 
of  hydrant  water  placed  on  the  coil  caused  polariza- 
tion to  re-appear  in  five  seconds,  and  in  five  minutes 
the  effect  was  so  strong  as  to  drive  the  needle  to  its 
stops. 

The  degree  of  error  in  measurement  resulting  from 
polarization  was  not  examined,  but  Professor  Men- 
denhall's  statements  show  that  it  may  be  a  consider- 
able quantity. 

It  is  obvious  that  unparaffined  coils  are.  on  this  ac- 
count, uusuited  to  the  best  work ;  also  that  coils  well 
paraffined  (as  in  the  B.A.  unit  coil)  or  coils  freshly 
baked  and  paraffined  are  free  from  such  error. 

The  paraffining  of  ordinary  coils,  even  when  as 
thoroughly  done  as  by  the  Elliotts,  is  not  a  perma- 
nent protection,  probably  because  of  cracking  of  the 
mass  of  paraffine,  allowing  vapor  to  reach  the  wire 
and  insulation.  A  test  will  quickly  determine  the 
condition  of  any  particular  coil.  A  box  might  be 
made  proof  against  polarization  by  filling  entirely 
the  space  about  the  freshly  baked  coils  with  pure 
paraffine ,  just  warm  enough  to  flow  freely.  Tempera- 
ture difficulties  could  be  in  part  overcome  by  thermo- 
junctions,  as  in  standards.  Another  and  on  some 
accounts  better  plan  would  be  to  mount  the  coils  in 
an  impervious  box  with  liquid-tight  joints,  and  fill- 
ing the  interior  with  a  petroleum  oil,  which  may 
readily  be  found  in  market,  of  such  quality  as  to 
exhibit  no  polarization.  With  such  a  box,  there 
need  be  no  uncertainty  as  to  the  temperature  of  the 
coils.  Bbnj.  F.  Thomas. 

Columbus,  O.,  Bee.  87. 


Atmospheric  lines  in  the  solar  spectrum. 

The  ingenious  device  recently  published  by  Mr. 
Conner,  for  detecting  the  lines  in  the  solar  spectrum 
due  to  the  earth's  atmosphere,  recalls  a  similar  plan 
proposed  by  the  writer  some  years  ago.  In  a  letter 
dated  Feb.  21,  1883, 1  wrote  to  Professor  Rowland, 
"I  hope  that  you  will  try  the  experiment  of  which 
I  spoke  to  you  last  summer,  —  forming  two  images  of 
the  sun,  and  photographing  the  spectra  of  the  oppo- 
site limbs.  A  glance  would  serve  to  distinguish  the 
solar  from  the  telluric  lines."  An  accompanying 
sketch  showed  that  a  double-image  prism  was  to  be 
placed  between  the  slit  and  a  lens  forming  an  image 


of  the  sun  upon  it.  This  prism  was  to  be  moved 
until  the  two  images  were  in  contact.  The  east  and 
west  limbs  were  thus  brought  together,  and  the  slit 
was  placed  at  right  angles  to  their  line  of  junction. 
In  the  photograph,  telluric  lines  should  cross  the 
spectrum  undeviated,  while  solar  lines  would  be  bent 
in  opposite  directions  where  they  crossed  the  line  of 
separation  of  the  two  spectra.  The  advantages  of 
this  method  over  that  of  Mr.  Conner  are,  first,  its 
simplicity,  as  it  is  easily  tried  by  any  one  who  has 
a  spectroscope  giving  a  sufficient  diffusion ;  secondly, 
the  solar  lines,  instead  of  becoming  hazy,  continue 
well  defined.  For  these  reasons  I  call  attention  to 
the  matter,  and  not  to  detract  from  the  credit  due  to 
the  eminent  French  physicist,  who  has  preceded  me 
both  in  trying  and  publishing  a  solution  of  this  very 
important  problem.  Edwa&d  G.  Piokxbino. 

Harvard  coll.  observ.,  Jan.  1, 1887. 


A  brilliant  meteor. 

On  Jan.  3,  1887,  at  5.15  p.m.,  I  observed  a  meteor 
of  unusual  brilliancy.  It  started,  as  nearly  as  I  could 
make  out,  from  the  constellation  Ursa  Minor,  pos- 
sibly a  little  higher  up,  moving  with  a  rapid  rush 
and  brilliant  light  in  an  easterly  direction.  As  it 
neared  the  horizon,  its  speed  apparently  diminished, 
until  it  disappeared  behind  some  trees.  It  was  visi- 
ble fully  thirty  seconds,  and,  during  the  last  part  of 
its  flight,  appeared  to  float  slowly  downwards.  A 
trail  of  considerable  length  was  drawn  behind,  giving 
it  the  appearance  of  a  large  rocket.  Its  flight  was 
unattended  by  any  sound.  B.  W.  Wood,  Jr. 

Jamaica  Plain,  Mass. 


What  was  the  rose  of  Sharon  ? 

I  notice  in  your  issue  of  Dec.  31  an  article  on  the 
rose  of  Sharon.  Without  desiring  to  enter  into  the 
discussion  of  this  subject,  I  wish  to  refer  those  in- 
terested to  a  few  words  upon  this  subject  by  an  emi- 
nent investigator.  Speaking  of  that  part  of  the 
pleistocene  plain  near  Jaffa,  bordering  the  Mediter- 
ranean Sea,  Sir  J.  W.  Dawson,  in  his  recent  work,  on 
'Egypt  and  Syria,'  says,  "  In  February  we  found  it 
gay  with  the  beautiful  crimson  anemone  (A.  coro- 
naria),  which  we  were  quite  willing  to  accept  as  the 
'  rose  of  Sharon,1  while  a  little  yellowish-white  iris, 
of  more  modest  appearance,  growing  along  with  it, 
represented  the  *  lily-of -the- valley '  of  Solomon's 
song."  From  this  would  it  not  be  reasonable  to  in- 
fer that  this  anemone  is  quite  generally  recognized 
as  the  '  rose  of  Sharon '  ?  Amos  W.  Butleb. 

Brookville,  Ind.,  Jan.  8, 1887. 


Electrical  phenomena  on  a  mountain. 

In  confirmation  of  the  observations  of  M.  F. 
(Science,  viii.  p.  564)  in  relation  to  electrical  phe- 
nomena on  Lone  Mountain,  near  Bozeman,  I  beg  leave 
to  call  attention  to  the  fact  that  more  than  twelve 
years  ago  Mr.  Franklin  Rhoda,  assistant  topographer, 
in  his  '  Beport  on  the  topography  of  the  San  Juan 
country'  (vide  F.  V.  Hay  den's  Report  of  U.S.  geolo- 
gical and  geographical  survey  of  the  territories  for 
the  year  1874,  pp.  456-458,  also  p.  461),  gives  a 
detailed  and  graphic  account  of  similar  electrical 
manifestations  experienced  by  Mr.  A.  D.  Wilson  and 
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himself  at  station  No.  12,  on  one  of  the  peaks  of  the 
San  Juan  Mountains,  in  August,  1874,  at  an  altitude 
of  13,967  feet  above  the  level  of  the  sea. 

An  interesting  and  significant  circumstance  recorded 
by  Mr.  Rhoda  was  the  fact  that  there  was  a  sudden 
and  instantaneous  cessation  of  the  distressing  electri- 
cal manifestations  whenever  a  stroke  of  lightning 
took  place,  to  be  speedily  renewed  by  the  returning 
tension  of  the  electricity.  He  says,  "  The  sharp 
points  of  the  hundred  stones  about  ub  each  emitted 
a  continuous  sound,  while  the  instrument  outsang 
every  thing  else,  and,  even  at  this  high  elevation, 
could  be  heard  distinctly  at  the  distance  of  fifty  yards. 
The  points  of  the  angular  stones  being  of  different 
degrees  of  sharpness,  each  produced  a  sound  peculiar 
to  itself.  The  general  effect  of  all  was  as  if  a  heavy 
bjeeze  were  blowing  across  the  mountain.  The  air 
was  quite  still,  so  that  the  wind  could  have  played  no 
part  in  this  strange  natural  concert,  nor  was  the  in- 
tervention of  a  mythological  Orpheus  necessary  to 
give  to  these  trachytio  stones  a  voice/' 

John  LbCohtb. 
Berkeley,  CaL,  Dec  25. 


Stereoscopic  vision. 

In  reply  to  the  inquiry  of  Mr.  W.  H.  Pratt  in  the 
last  issue  of  Science,  it  is  necessary  only  to  consider 
the  various  elements  which  are  combined  in  the 
formation  of  a  visual  judgment.  If  an  observer, 
who  possesses  but  a  single  eye,  looks  out  upon  a 
landscape,  the  relative  distance  of  the  different  ob- 
jects viewed  may  be  roughly  estimated  in  terms  of 
some  standard  arbitrarily  chosen,  so  long  as  they  are 
not  precisely  aligned  with  his  eye.  The  judgment 
is  less  accurate  as  the  angular  separation  of  the  ob- 
jects becomes  leas,  and  as  there  are  fewer  of  them  at 
moderate  distances  for  comparison  with  the  rest. 
Always,  and  usually  unconsciously,  he  employs  one 
or  more  of  the  following  elements  in  judging  the 
distance  and  form  of  each  object  regarded  :  — 

I.  Near  objects  subtend  larger  visual  angles  than 
remote  objects  of  equal  size. 

II.  Near  objects  are  seen  more  distinctly  than 
those  that  are  remote.  The  illusion  of  distance 
may  hence  be  produced  by  decreasing  the  brightness 
of  the  object  viewed,  by  changing  the  nature  of  the 
medium,  or  by  increasing  the  contrast  between  light 
and  shade. 

III.  Near  objects  that  are  almost  aligned  with 
those  which  are  remote,  often  partly  cover  them. 
Covering  objects  are  judged  nearer  than  those 
covered. 

IV.  Familiarity  with  the  dimensions  of  known  ob- 
jects when  near  enables  us  to  compare  them  when 
remote,  and  thereby  judge  their  relative  distance. 

V.  By  moving  from  one  stand-point  to  another, 
and  comparing  the  new  view  with  what  is  retained 
in  memory  of  the  previous  one,  parallax  of  motion 
thus  contributes  to  the  formation  of  a  judgment  of 
both  distance  and  form. 

All  of  these  elements  may  be  imitated  in  pictures, 
except  the  last.  In  the  examination  of  ordinary  stereo- 
graphs they  are  combined  with  the  important  element 
of  binocular  perspective,  and  to  such  an  extent  that  it 
is  impossible  to  know  just  how  much  we  are  indebted 
to  binocular  perspective  for  the  illusion  of  apparent 
relief.  Skeleton  diagrams,  properly  constructed, 
are  hence  the  only  means  of  studying  stereoscopic 


vision,  if  this  term  be  taken  as  a  synonyme  of  binoc- 
ular vision.  If  Mr.  Pratt  will  try  his  method  with  an 
outline  drawing,  it  will  fail. 

In  regarding  an  ordinary  painting,  binocular  vision 
is  often  a  hinderanoe,  rather  than  an  aid,  in  appreci- 
ating perspective.  It  is  at  least  important  to  cut  off 
from  view  the  objects  surrounding  the  picture,  which 
we  involuntarily  take  into  comparison  with  it.  In 
the  application  of  geometry  to  perspective,  a  single 
point  of  view  (station-point)  is  always  assumed,  and 
in  examining  the  result  the  observer  should  place  a 
single  eye  as  nearly  as  possible  at  the  same  station- 
point  to  attain  the  best  perspective  illusion.  The 
other  eye  must  be  closed,  if  he  wishes  to  exclude 
the  interfering  element  of  binocular  vision  which 
will  at  once  be  unconsciously  applied  to  the  card  or 
canvas  on  which  the  picture  has  been  made. 

It  is  by  the  observance  of  these  precautions  that 
Mr.  Pratt  has  been  able  to  appreciate  perspective  in 
the  pictures  examined,  but  true  stereoscopic  vision 
was  excluded  instead  of  being  attained  by  what  he 
may  have  supposed  to  be  a  new  method. 

W.  LeContb  Stevxnb. 
Brooklyn,  Jan.  1, 1887. 


Star  ray*. 


Mr.  Randolph  will  find  the  phenomenon  of  the 
long  vertical  rays  or  streamers  proceeding  from  a 
strongly  luminous  point  described  and  fully  ex- 
plained in  my  little  volume  entitled  '  Sight,'  pp.  87- 
89.  They  are  produced,  not  by  reflection  from  the 
eyelashes,  as  he  supposes,  but  by  refraction  of  light 
passing  through  the  meniscus  of  moisture  between 
the  lid  and  the  cornea,  and  are  therefore  more  dis- 
tinct when  the  lids  are  brought  near  together.  I  had 
investigated  the  phenomenon  and  ascertained  its 
cause  before  I  was  aware  of  the  very  brief  mention 
of  it  in  Daguin's  *  Traite  de  physique,'  vol.  iv.  p.  323. 

The  radiating  points  about  a  star  are  more  difficult 
to  explain.  They  are  probably  due  to  some  pecul- 
iarity in  the  structure  of  the  crystalline  lens. 

Joseph  LeOont*. 
Berkeley,  CaL,  Dec.  25. 


A  German  sentence. 

In  your  current  number  you  give  an  example  of  a 
German  sentence.  In  Ttutonicity  it  can  hardly  com- 
pete with  the  following  extract  from  an  advertise- 
ment of  a  well-known  periodical:  "Als  eines  der 
vorzuglichsten  Weihnachtsgesohenke  mussen  die  ele- 
gant gebundenen  Quartalsbande  der  Deutschen 
Rundschau  herausgegeben  von  Julius  Rodenberg 
Preis  pro  Band  in  elegantem,  rothem  Originallein- 
wandband  mit  Schwarz  und  Golddruck  8  Mark  be- 
zeichnet  werden."  N. 

Washington,  Jan.  8, 1887. 


Pleuro-pnenmonia. 

It  may  not  be  worth  while  to  call  attention  to  two 
slight  mistakes  in  the  printing  of  my  communication 
on  p.  631  (viii.  No.  204).  The  'meplis'  should  be 
'  Mehlis,'  the  author  of  micrurus;  and  the  'U.  S.  fish 
commission '  on  the  first  line  of  second  column  should 
be  '  U.  8.  entomological  commission.' 

G.  V.  Rxlkt. 

Washington,  D.C.,  Jan.  8, 1887. 


Calendar  of  Societies. 


Anthropological  society,  Washington. 

Dee.  21.  —  G.  £.  Dntton,  Mr.  Henry  George's 
'  Progress  and  poverty.* 

Engineers'  club,  Philadelphia. 

Dec.  18.'—  Kenneth  Allen,  A  table  of  thicknesses  of 
plates  for  standpipes,  with  formulae,  for  the  refer, 
ence-book;  L.  M.  Haupt,  Results  of  some  calcula- 
tions upon  the  equilibrium  and  stability  of  his  sys- 
tem of  floating  deflectors;  A.  H.  Howland,  Stand- 
pipes ;  J.  H.  Harden,  Notes  upon  the  Chester  county, 
Penn.,  granite. 

Society  of  arts,  Boston. 

Dec.  23.  —  £.  C.  Pickering,  Stellar  photography. 

Society  of  natural  history,  Boston. 

Jan.  5.  —  F.  W.  Putnam,  Explorations  in  the  Little 
Miami  valley,  Ohio. 

Indiana  academy  of  science,  Indianapolis. 

Dec  29,  90.  —  D.  S.  Jordan,  The  dispersion  of  fresh- 
water fishes ;  J.  N.  Rose,  The  mildews  of  Indiana ; 
C.  R.  Barns,  The  moss  leaf ;  S.  Coulter,  The  chloro- 
phyl  bands  of  Spirogyra ;  Lillie  J.  Martin,  Outline 
of  a  course  in  science  study  based  on  evolution ; 

Geo.  H ,    Additions  to  the  flora    of   Jefferson 

county ;  J.  M.  Coulter,  Origin  of  the  Indiana  flora ; 
£.  R.  Quick,  Our  blind  mice ;  A.  W.  Butler,  Notes 
on  the  house-building  habit  of  the  muskrat;  O.  P. 
Hay,  A  curious  habit  of  the  red-headed  woodpecker ; 
A.  W.  Butler,  Notes  on  Indiana  ornithology ;  B.  W. 
Evermann,  Notes  on  birds  observed  in  Carroll  county, 
Ind.;  O.   P.  Hay,  The  higher  classification  of  the 
amphibia;  Some  reptiles  and  amphibians  that  appear 
to  be  rare  in  Indiana ;  Some  reptiles  and  amphibians 
that  are  to  be  looked  for  in  Indiana ;  Notes  on  the 
winter  habits  of  Amblystoma  tigrinum  and  A.  micro- 
stoma; C.  H.  Eigenmann  and  Elizabeth  G.  Hughes, 
Review  of  Diplodon  and  Lagodon ;  C.  H.  Eigenmann 
and  Jennie  Horning,  Review  of  American  Chaetodon- 
tidae ;  O.  P.  Jenkins,  The  fishes  of  the  Wabash  and 
some  of  its  tributaries ;  D.  S.  Jordan,  The  relation 
of  latitude  to  the  number  of  vertebrae  in  fishes ;  S. 
E.  Meek,  Elagatis  pinnulatus  at  the  eastern  end  of 
Long  Island ;  H.  L.  Osborn,  Osphradium  in  Crep- 
idula;   C.  H.  Bollman,  Notes  on  the  Acrididae  of 
Bloomington,  Ind.,  with  descriptions  of  four  new 
species;    Jerome   McNeill,  A   remarkable    case    of 
longevity   in  the  longicorn  beetle,   Eburia   quadri- 
geminata  Say ;  F.  M.  Webster,  Some  biological  studies 
of  Lixus  macer  Say,  and  L.  concavus  Lee ;  J.  Mc- 
Neill, Descriptions  of  four  new  species  of  myriapods 
from  the  United  States ;  C.  H.  Bollman,  New  North 
American    myriapods,    chiefly   from   Bloomington, 
Ind.;  R.  F.  Hight,  On  the  Thysanura;  J.  McNeill, 
The  teaching  of  entomology  in  the  high  schools; 
J.  L.  Campbell,  The  geodetic  survey  in  Indiana;  T.  0. 
Mendenhall,  Recent  progress  in  seismology;  J.  C. 
Branner,  An  Indiana   earthquake ;    A.  J.  Phinney, 
Natural  gas  and  petroleum;    D.  W.  Dennis,   The 
bearing    of   the   Lebanon   beds    on  evolution;    J. 
T.  Scovell,  The  geology  of  Vigo  county,  Ind.;   A. 
J.  Phinney,  Zoantharia   rugosa;    V.   C.  Alderson, 
Town  geology,  what  it  is,  and  what  it  might  be ;  J. 
H.  Means  and  J.  C.  Branner,  Preliminary  location  of 
a  parting  in  the  sub-carboniferous  of  Monroe  county, 


Ind..  W.  P.  Shannon,  The  physical  geography  of 
Decatur  county,  Ind.,  during  the  Niagara  period;  J. 
T.  Scovell,  The  Niagara  River ;  C.  R.  Dryer,  The 
surface  geology  of  the  Wabash-Erie  divide;  O.  P. 
Hay,  The  manner  of  deposit  of  the  glacial  drift,  and 
the  formation  of  lakes ;  J.  C.  Branner,  The  limit  of 
the  drift  in  Kentucky  and  Indiana ;  The  deep  well  at 
Bloomington,  Ind.;  Daniel  Eirkwood,  The  zone  of 
minor  planets ;  H.  W.  Wiley,  Causes  of  variation  of 
sucrose  in  sorghum ;  P.  H.  Baker,  The  new  alkaloid, 
cocaine ;  A.  B.  Woodford,  The  nation,  the  subject- 
matter  of  political  science. 

Engineers9  club,  St.  Louis. 

Dec.  21. — Announcement  of  the  death  of  Col.  C. 
Shaler  Smith. 

Wisconsin  academy  of  sciences,  arts,  and  letters. 

Dec.  28-29.  —  R.  D.  Irving,  The  basal  conglome- 
rate of  the  Huronian ;  R.  D.  Salisbury,  Constitution 
of  the  residuary  clays;  T.  C.  Chamberlin,  Glacial 
phenomena  about  the  head  of  Lake  Michigan ;  I.  M. 
Buell,  Bowlder  trains  of  Dodge,  Dane,  and  Rook 
counties;  F.  B.  Power,  Disinfection;  P.  R.  Hoy, 
Science  and  society ;  W.  F.  Allen,  The  genesis  of  the 
town ;  John  Bascom,  Limitations  of  political  eoono- 
my ;  J.  J.  Blaisdell,  The  methods  of  science. 

Publications  received  at  Editor's  Office,  Dec.  90-15. 

Brinton,  D.  G  The  conception  of  love  in  some  American 
languages.  Philadelphia,  McCaila  &  Sfavely,/r.,  1886.  18  p. 
8°. 

Brownell,  H.  Handbook  for  school  trustees  in  the  state  of 
New  York.    Syracuse,  C.  W.  Bardeeny  1886.    4+^4  p.    z6°. 

Comfort.  G.  F.  Modern  languages  in  education.  Syracuse, 
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FRIDAY,  JANUARY  7,  1887. 

TAXATION  OF  PERSONAL  PROPERTY  IN 
FRANCE,  GERMANY,  AND  THE  UNITED 
STATES. 

When  Lord  Roeebery  was  in  Mr.  Gladstone's 
cabinet  as  secretary  for  foreign  affairs,  he  insti- 
tuted some  investigations  through  his  diplomatic 
and  consular  officers  that  resemble  closely  those 
carried  on  by  our  consuls  during  the  past  decade 
in  accordance  with  the  system  inaugurated  by 
Secretary  Evarts.  One  of  Lord  Rosebery's  in- 
vestigations had  reference  to  the  system  under 
which  personal  property  is  brought  into  contribu- 
tion for  local  or  national  purposes,  and  was  under- 
taken by  the  British  ministers  at  Paris,  Berlin, 
and  Washington.  The  returns  have  recently  been 
embodied  in  a  parliamentary  paper,  and  present 
many  points  of  interest.  In  France  there  are 
four  heads  of  direct  taxes,  —  the  real-property 
tax  (contribution  fonciire),  the  door-and-window 
tax,  the  personal-property  tax  (contribution  per- 
eonnelle  et  mobiliire),  and  the  tax  on  professions. 
The  total  amounts  to  be  obtained  from  the  first 
three  taxes  are  first  fixed  by  the  budget,  and  are 
then  divided  and  subdivided  between  the  depart- 
ments, arrondis8ementsf  and  communes,  until 
finally  the  share  of  each  tax-payer  is  decided  on. 
The  contribution  pereonneUe  et  mobiliere  is  of  two 
kinds.  The  first  is  a  poll-tax  of  wbat  is  considered 
equivalent  to  three  days  of  labor,  and  is  payable 
by  every  Frenchman  in  France,  and  every 
foreigner  of  either  sex  who  is  not  reputed  in- 
digent, and  who  is  in  possession  of  his  or  her 
4  rights.'  The  minimum  of  this  tax  is  1  franc  50 
centimes,  and  the  maximum  4  francs  50  centimes. 
The  second  form  of  personal  tax  is  laid  on  all 
those  liable  to  the  poll-tax,  and  is  proportioned  to 
the  letting  price  of  the  house  or  apartment  each 
may  inhabit.  The  assessors  are  the  mayor  of  the 
commune  and  his  adjoint  or  adjoints,  and  five 
citizens,  termed  repartiteur8f  named  by  the  head 
of  the  arrondisaement,  and  changed  annually.  An 
elaborate  system  of  councils  provides  for  the 
assessment,  collection,  and  payment  of  these 
taxes.  Besides  these  main  state  taxes,  there  are 
so  many  centimes  additionneU.  These  are  of  three 
kinds,  —  gbieraux,  when  for  the  exigencies  of  the 
state ;  departementaux,  when  for  the  departmental 
administration  ;  cotnmunaux,  when  for  the  com- 
munal administration.    A  special  category  of  cen- 


times additionnels  is  also  provided,  the  returns  from 
which  are  granted  to  the  ministry  of  agriculture 
or  finance  for  special  emergencies,  such  as  the 
abatement  or  return  of  taxation  to  persons  or  dis- 
tricts which  have  suffered  from  floods,  fire,  hail, 
etc. 

The  tax  on  professions  or  trades  (patented)  is 
also  a  personal  tax,  but  its  amount  cannot,  like 
the  other  three,  be  fixed  beforehand.  There  is  an 
official  scale  according  to  which  each  industry  or 
profession  is  taxed ;  and  the  administrator  of 
direct  taxes  determines  the  schedule  into  which 
each  tax-payer  shall  be  placed,  and  settles  the 
droit  fixe  and  the  droit  proportionnel.  The  droit 
fixe  is  based  on  the  population  and  the  nature  of 
the  trade  or  profession.  The  droit  proportionnel 
is  fixed  according  to  the  annual  rental  of  the 
buildings  or  premises  used  for  the  exercise  of  the 
trade,  industry,  or  profession.  This  contribution 
dee  patentee  is  due  by  every  Frenchman  or 
foreigner  who  exercises  a  trade,  industry,  or  pro- 
fession not  included  in  the  exceptions  mads  by 
law.  Mr.  Edgerton,  who  has  prepared  the  paper 
on  personal  taxation  in  France,  remarks  that  the 
general  tendency  of  late  changes  in  the  scale  of 
this  tax  has  been  to  abate  the  amounts  paid  by 
the  smaller  industries,  and  to  increase  those  paid 
by  the  larger  ones.  For  example :  in  1880  the 
fixed  patentee  on  bankers  was  increased  from 
1,000  to  2,000  francs. 

The  return  for  Germany  in  answer  to  Lord 
Rosebery's  circular  applies  to  Prussia  only,  as  no 
direct  taxes  are  levied  for  the  account  of  the  im- 
perial government.  But  Prussia  serves  as  a  type 
of  all  the  other  German  states,  since  their  system 
and  method  of  assessment  are  modelled  on  hers. 

In  Prussia  all  communes  not  having  sufficient 
independent  revenue  to  cover  their  local  require- 
ments may  raise  such  necessary  revenues,  either 
by  surtaxes  (zuschldge)  based  on  the  rates  of  cer- 
tain specified  state  direct  taxes,  or  by  special  sanc- 
tion from  the  state  to  impose  special  taxes,  direct 
or  indirect.  The  former  alternative  is  the  one 
usually  chosen  by  such  communes  as  have  not  an 
independent  revenue  from  real  property.  The 
wealthiest  communes  dispense  with  these  sur- 
taxes altogether,  while  in  the  poorer  communes 
the  surtax  is  as  high  as  800  or  400  per  cent  of  the 
state  tax.  The  state  taxes,  which  serve  as  the 
basis  of  computation  for  these  surtaxes,  are :  — 
(a)  Personal :  I.  Class  tax  on  personal  net  annual 
incomes  under  3,000  marks ;  II.  Classified  income 
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tax  on  annual  net  incomes  above  3,000  marks; 
m.  Trading  tax.  (6)  On  real  property:  IV. 
Ground  tax  ;  V.  House  tax. 

Under  I.  were  pot,  in  twelve  classes,  the  in- 
comes above  420  and  under  3,000  marks ;  and  the 
annual  tax  is  from  3  to  72  marks,  incomes  under 
420  marks  being  exempt. 

By  a  law  passed  in  1888,  all  incomes  under  900 
marks  were  exempted,  and  the  remaining  classes 
relieved  from  one-fourth  of  their  tax  ;  the  instal- 
ments due  in  July,  August,  and  September  of  each 
year  being  remitted. 

Under  II.  are  put  the  incomes  over  3,000 
marks ;  and  they  fall  into  forty  classes,  the  tax 
ranging  from  90  to  21,600  marks,  the  latter  on  an 
income  from  720,000  to  780,000  marks.  The  pay 
of  persons  in  the  Btanding  army  is  exempt  from 
state  taxation,  and  has  only  this  year  been  made 
liable  to  local  taxation.  In  assessing  the  com- 
munal surtaxes,  only  half  the  salary  of  govern- 
ment officials  is  taken  into  account.  An  annual 
net  income  is  construed  to  be  the  net  income  de- 
rived from  all  descriptions  of  property  and  occu- 
pations after  deducting  interest  paid  on  proved 
debts,  amounts  paid  in  other  taxes,  and  costs  of 
production.  Deductions  are  also  allowed  in  spe- 
cial cases  where  the  tax-payer  has  a  large  family 
to  support.  The  assessment  of  this  class  tax  is  in- 
trusted to  a  board  composed  of  the  president  of 
the  commune  and  of  members  elected  by  the 
communal  representative  body,  all  classes  of  tax- 
payers being  represented  as  far  as  possible.  Each 
tax-payer  is  duly  notified  of  the  class  in  which  he 
is  placed,  and  opportunity  is  offered  him  for  pro- 
test or  application  for  deduction. 

The  system  of  assessing  III.,  the  trade  tax,  is 
quite  complicated.  Persons  liable  to  this  tax  are 
distributed  into  classes,  ranging  from  large  trades 
down  to  hack  men.  The  individual  assessment  is 
thus  determined  :  each  class,  except  the  highest, 
is  subdivided  into  four  sections,  and  a  medium 
rate  is  fixed  for  each  section  in  each  class.  This 
medium  rate,  multiplied  by  the  number  of  persons 
liable  for  taxation  in  the  first  three  sections  of  each 
class  in  the  case  of  towns,  and  in  the  fourth  sec- 
tion in  the  case  of  a  Kreis  or  circumscription,  rep- 
resents the  total  annual  amount  of  the  tax  for 
which  the  town  or  Kreis  is  liable,  and  which  it 
has  to  collect  for  the  state.  If  the  medium  rate 
falls  too  heavily  on  any  members  of  a  class,  they  are 
assessed  less,  and  the  rate  is  raised  for  those  mem- 
bers of  the  same  class  who  are  better  able  to  pay. 
Steamers  pay  an  annual  tax  of  0.75  of  a  mark 
for  every  horse-power  ;  and  carriers  by  land,  with 
two  horses  and  upwards,  pay  an  annual  tax  of  3 
marks  for  each  horse. 

The  report  on  the  United  States  is  prepared  by 


Mr.  Helyar,  second  secretary  of  legation  at  Wash- 
ington, and  is  based  on  the  works  of  Burroughs- 
and  Cooley,  and  on  some  details  gathered  by  Mr. 
E.  J.  Reinck  of  the  U.  S.  treasury. 


A  HAIRY  HUMAN  FAMILY. 

The  superabundance  of  hair  in  certain  mem- 
bers of  the  human  family  is  one  of  the  impor- 
tant problems  of  anthropology.  Dr.  Ecker  named 
this  phenomenon  '  hypertrichosis '  ('  On  the  pilous 
system  and  its  anomalies,'  analyzed  in  Revue  (Tan- 
thropologie,  1880,  p.  170).  In  Ecker's  third  class, 
or  ( dog-men,'  are  included  those  subjects  in  which 
the  hypertrichosis  is  general.  In  1879  two  Rus- 
sians, father  and  son,  were  exhibited  in  Paris, 
who  were  good  examples  of  this  anomaly.  The 
case  of  Barbara  Ursler,  reported  in  1689-66,  is  re- 
viewed by  Dr.  Ecker,  with  an  illustration,  in 
Archiv  fur  anthropologic,  xi.  1879,  p.  176  (see 
also  Globus,  xxxiii.  1878,  Nob.  12  and  14;  and 
Strieker,  * Ueber  die  sogenannten  Haavmenschen,. 
Frankfurt-a.-M.,'  1877,  p.  97 ;  Bernhard  Ornstein, 
in  Archiv  fur  anthropologic,  xvi.  pp.  505-510 ;  Dr.. 
O.  Fraas,  Archiv,  xiv.  1883,  pp.  339-842 ;  Mine- 
Clemence  Royer,  *  Sur  le  systeme  pileux,'  Revue 
dC  anthropologic,  1880,  pp.  13-26). 

Adrien  Teftichew,  of  the  government  of  Kos- 
troma, Russia,  mentioned  above,  was,  at  the  time 
of  his  exhibition  in  Paris,  fifty-five  years  old.  It 
was  from  his  appearance  that  this  type  received 
the  name  of  '  dog-men.'  His  forehead,  cheeks, 
eyelids,  ears,  and  nose  were  covered  with  long, 
smooth  hair.  The  neck,  body,  and  extremities 
were  covered  with  hair,  but  not  so  long  as  that 
upon  the  face.  The  son  Theodore  did  not  differ 
materially  in  thiB  respect  from  his  father. 

The  Birman  family,  as  described  by  Ecker,  con- 
sisted of  Schwe-Maong,  thirty  years  old,  bis 
daughter  Maphoon  and  her  two  sons,  —  three 
generations  presenting  this  anomaly.  Moreover, 
the  lower  jaw  of  Schwe-Maong  had  only  four  in- 
cisors and  the  left  canine ;  the  upper  jaw,  only 
four  teeth ;  the  molars  are  entirely  wanting,  their 
place  being  filled  by  fleshy  gutters  on  the  gums. 
Even  the  alveolar  processes  are  supposed  to  be 
absent. 

Schwe-Maong  affirms  that  he  never  lost  any 
teeth,  and  that  the  eruption  of  his  permanent 
teeth  did  not  take  place  until  he  was  twenty  years 
old.  Maphoon  also  lacks  canines  and  molars, 
whose  places  are  supplied  by  the  fleshy  gutters 
with  which  she  does  her  masticating. 

Dr.  Ecker  further  describes  the  famous  Mexican 
danseuse,  Julie  Pastrana,  and  a  child  named 
Po8sa8si,  of  Hufeland,  described  by  Dr.  Beverne 
in  1802. 
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It  is  well  known  that  at  seven  months  the 
human  foetus  is  entirely  covered  with  hair. 
These  hairs  traverse  the  skin  obliquely,  and  con- 
tinue to  increase  slowly  until  they  attain  from  a 
quarter  to  half  an  inch  in  length,  when  they  are 
replaced  by  the  small  persistent  hairs.  The  infant 
comes  into  the  world  covered  with  embryonal 
hair.  The  dog-men  are  covered  with  a  woolly  or 
silky  hair,  presenting  embryonal  characters. 
Both  Ecker  and  his  reviewer,  Dr.  Vars,  agree  that 
general  hypertrichosis  is  simply  an  arrest  of  de- 
velopment ;  that  is  to  say,  the  down,  instead  of 
being  replaced  by  hair,  persists  and  continues  to 
develop. 

I  liad  not  heard  of  the  transfer  of  the  Birman 
family  to  England  until  I  read  the  newspaper  re- 
port recently.  There  is  no  reason  to  discredit  the 
account,  proper  allowance  being  made  for  enthu- 
siastic hyperbole.  O.  T.  Mason. 


CONTAGIOUS  DISEASES. 

In  a  paper  recently  read  before  the  Philadel- 
phia county  medical  society,  Dr.  Arthur  V.  Meigs 
takes  the  ground  that  scarlet-fever  is  very  much 
less  contagious  than  is  commonly  supposed  ;  much 
less,  in  fact,  than  measles  and  whooping-cough  ; 
and  in  proof  of  his  opinion,  he  cites  the  fact,  that, 
while  it  is  the  rule  for  measles  and  whooping- 
cough  to  affect  all  the  children  in  a  household, 
scarlet-fever  usually  limits  its  attack  to  one  or 
two,  even  though  there  may  be  others  who  have 
never  had  the  disease,  and  are  therefore  presuma- 
bly susceptible.    There  is  one  point  which  the  au- 
thor of  the  paper  does  not,  it  seems  to  us,  lay  suf- 
ficient stress  upon ;  and  that  is,  that,  while  parents 
dread  scarlet-fever,  they  have  but  little  fear  of 
measles  or  whooping-cough,  and,  being  influenced 
by  that  popular  impression  that  all  children  must 
at  some  time  of  their  lives  have  these  latter  dis- 
eases, they  take  no  pains  to  isolate  the  sick  from 
the  well,  as  they  do  if  the  disease  be  scarlet-fever. 
The  writer  could  give  repeated  instances  where 
the  most  rigid  isolation  was  practised  in  cases  of 
measles,  in  which  but  one  member  of  a  family 
was  attacked,  though  there  were  a  number  of 
others  who  were  presumably  susceptible.    Until, 
therefore,  the  same  scrupulous  care  is  taken  to 
separate  the  affected  child  from  the  unaffected  in 
measles  as  is  done  in  scarlet-fever,  we  shall  hesi- 
tate to  accept  the  conclusion  that  scarlet-fever  is 
much  less  contagious  than  measles.     This  will 
probably  never  be  done  until  parents  are  taught 
that  measles  is  not  a  trivial  disease,  but  is,  in  fact, 
many  times  a  most  serious  one.     In  England  the 
number  of  deaths  in  five  years  from  measles  was 
42,189 ;  in  Brooklyn  in  ten  years  1,012  children 


died  from  this  cause ;  and  in  New  York  during 
the  week  ending  Dec.  4,  42  deaths  from  it  are  re- 
corded. This  takes  no  account  of  the  countless 
number  that  are  left  with  impaired  constitutions 
and  lung  diseases,  and  who,  within  a  very  short 
time  after  this  attack  of  measles,  appear  in  the 
mortality  statistics  as  victims  to  bronchitis  or 
pneumonia.  And  the  same  may  be  said  of  whoop- 
ing-cough, — a  disease  which,  in  the  period  187&- 
79,  caused  in  England  alone  66,780  deaths. 


SYNECHDOCHICAL  MAGIC. 

All  students  of  anthropology  are  familiar  with 
the  belief  among  lower  peoples  that  what  is  done 
to  a  part  of  a  person  or  to  his  property  is  done  to 
him.  These  people  all  dread  to  have  the  smallest 
part  of  their  bodies  or  their  intimate  possessions 
go  from  them.  It  has  always  seemed  to  me  to 
need  further  explanation,  a  more  simple  and  com- 
monplace solution. 

This  is  given  in  Mr.  A.  W.  Howitt's  paper  in 
the  August  number  of  the  Journal  of  the  An- 
thropological institute.    I  quote  his  language :  — 

"  Connected  with  the  throwing  of  magical  sub- 
stances in  an  invisible  form  is  the  belief  that  they 
can  be  caused  to  enter  the  body  of  a  victim  by 
burying  them  in  his  footsteps,  or  even  in  the 
mark  made  in  the  ground  by  his  reclining  body. 
Sharp  fragments  of  quartz,  glass,  bone,  charcoal, 
are  thus  used,  and  rheumatic  affections  are  fre- 
quently attributed  to  them. 

"Another  form  of  this  belief  is  seen  in  the 
practice  of  putting  the  jagged  cone  of  the  Casua- 
rina  quad  rival  vis  into  a  man's  fire,  so  that  the 
smoke  may  blow  into  his  eyes  and  cause  him  to 
become  blind.  The  idea  seems  to  be  that  the 
eidolon  of  the  cone  will  produce  acute  ophthal- 
mia. 

"A  piece  of  hair,  some  of  his  faeces,  a  bone 
picked  by  him  and  dropped,  a  shred  of  his  opos- 
sum rug,  will  suffice.  •  Even  his  saliva  may  be 
picked  up  and  used  for  his  destruction." 

The  explanation  of  all  this,  which  I  have  long 
sought,  is  given  in  the  very  words  of  one  of 
Mr.  Howitt's  informers,  who  said,  "  You  see, 
when  a  black  fellow  doctor  gets  hold  of  something 
belonging  to  a  man  and  roasts  it  with  things,  and 
sings  over  it,  the  fire  catches  hold  of  the  smell  of 
the  man  [italics  mine],  and  that  settles  the  poor 
fellow."  In  other  words,  the  smallest  part  of  a 
man.  or  of  any  thing  he  has  touched,  will  suffice 
to  give  the  demon  his  scent. 

Of  course,  customs  survive  millenniums  after 
the  cause  of  their  origin  is  forgotten,  and  it  is 
scarcely  probable  that  those  who  carefully  burn 
their  waste  hair  and  nails  do  so  to  avoid  giving 
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the  witches  their  scent  or  the  means  of  indentify- 
ing  them.  The  savage  who  refuses  to  allow  his 
picture  to  be  taken,  and  the  felon  who  objects  to 
having  his  '  mug '  adorn  the  walls  of  Rogues's 
gallery,  are  not  so  far  apart,  if  we  can  bring  our 
minds  to  identify  the  devil  of  the  former  with 
the  detective  of  the  latter.  O.  T.  Mason. 


PROFESSOR  NEWBERRY  ON  EARTH- 
QUAKES. 

Professor  Newberry's  paper  on  earthquakes 
is,  in  the  words  of  the  author,  "a  brief  review  of 
what  is  known  and  believed  in  regard  to  the 
phenomena  and  causes  of  earthquakes  by  those 
whose  opinions  on  this  subject  are  most  worthy 
of  confidence."  After  defining  the  word  *  earth- 
quake,' he  proceeds  to  give  a  summary  of  the 
facts  upon  which  he  bases  his  definition,  carefully 
elaborating  and  illustrating  the  subject  from  the 
point  of  view  of  a  cooling  and  contracting  sphere, 
with  a  relatively  thin  crust,  and  fluid  or  viscous 
interior.  The  latter  part  of  the  essay  is  treated 
under  the  headings,  'Earthquakes  and  volcanoes 
as  measures  of  the  thickness  of  the  earth's  crust, ' 
and  'Flexibility  of  the  earth's  crust.'  Finally, 
'Proximate  causes  of  earthquakes'  are  briefly 
considered,  and  a  short  bibliography  is  appended. 

The  definition,  which  is  taken  as  the  text,  and 
which  is  really  an  epitome  of  the  whole  argu- 
ment, is  as  follows  :  "  An  earthquake  is  a  move- 
ment caused  by  a  shrinking  from  the  loss  of  heat 
of  the  heated  interior  of  the  earth,  and  the  crush- 
ing-together and  displacement  of  the  rigid  exterior 
as  it  accommodates  itself  to  the  contracting  nu- 
cleus." It  is  then  stated  that  the  facts  upon 
which  this  statement  is  based  are  so  numerous 
and  significant  that  the  conclusion  'is  not  only 
convincing,  but  inevitable.'  Although  this  broad 
generalization  is  perhaps  applicable  in  the  case  of 
most  earthquakes,  and  the  theory  as  to  the  struc- 
ture of  the  earth  which  it  involves  is  very  gener- 
ally accepted  by  geologists,  yet,  in  view  of  the 
fact  that  many  eminent  scientific  men  are  not 
prepared  to  subscribe  to  it  at  all,  in  either  case  it 
is  to  be  regretted  that  the  author  has  not  adopted 
the  comprehensive  and  more  non-committal  defi- 
nition given  by  Mallet,  and  substantially  repeated, 
as  follows  by  Powell  (in  The  forum  for  Decem- 
ber) :  "  An  earthquake  is  the  passage  of  waves  of 
elastic  compression  in  the  crust  of  the  earth.'1 
The  very  fact  that  different  theories  are  to  be 
found,  even  in  the  very  latest  utterances  of  emi- 
nent authorities,  would  seem  to  make  it  desirable 
to  acknowledge  that  the  subject  is  not  one  that 

Earthquakes.  By  Prof.  J.  8.  Niwbsbrt.  New  York,  The 
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can  be  disposed  of  in  such  an  ex  cathedra  state- 
ment, but  rather  one  worthy  of  the  most  pains- 
taking study,  which,  indeed,  it  is  now  receiving 
from  the  most  advanced  nations.  The  further 
statement  that  "earthquakes  are  neither  novel 
nor  mysterious,  but  are  among  the  most  common 
and  simplest  of  terrestrial  phenomena,"  is  not 
likely  to  receive  very  wide  acceptance  in  its  en- 
tirety, and  issue  will  certainly  be  taken  with  Pro- 
fessor Newberry  as  to  there  being  any  very  great 
degree  of  unanimity  in  this  opinion  among  "  those 
whose  opinions  are  most  worthy  of  confidence." 
Similarly  it  must  -be  said  that  far  more  confi- 
dence is  placed  by  the  author  in  the  various 
methods  of  calculating  the  depth  of  origin  by 
means  of  accurate  observations  as  to  time  and 
angle  of  emergence  than  seems  warranted.  The 
problem  is  so  complicated  by  the  great  hetero- 
geneity of  the  superficial  formation  of  the  earth's 
crust,  that  the  best  observations  we  can  make, 
give,  at  best,  only  roughly  approximate  results. 
Again,  it  is  stated  that  the  reported  shortening  of 
railroad-tracks  in  certain  places  near  Charleston, 
"  if  verified  and  measured,  would  give  a  clew  to 
the  location  and  extent  of  the  subterranean  move- 
ments which  produced  the  vibrations."  Most 
authorities,  however,  will  probably  regard  it,  in 
the  case  of  a  shock  disturbing  so  great  an  area, 
as  an  entirely  secondary  effect,  along  with  the 
production  of  local  sinks,  geysers,  and  land-slides. 
This  well  arranged  and  condensed  risumi  of 
the  subject,  from  the  stand-point  of  a  geologist  of 
Professor  Newberry's  reputation,  cannot  fail  to 
be  read  with  interest  by  the  general  reader  as 
well  as  by  the  special  student.  The  only  criticism 
that  can  he  made,  other  than  favorable,  seems  to- 
be  that  to  the  average  reader  it  may  leave  the 
impression  that  the  causes  of  all  earthquakes,  and 
even  the  nature  of  the  earth's  interior,  are  now  so 
well  understood  as  to  leave  very  little  room  for 
difference  of  opinion  among  those  best  qualified 
to  judge.  Everett  Hayden. 


PHANTASMS  OF  THE  LIVING. 

This  is  a  most  extraordinary  work,  —  fourteen 

hundred  large  and  closely  printed  pages  by  men 

of   the  rarest  intellectual  qualifications,  for  the 

purpose  of  setting  on  its  legs  again  a  belief  which 

the  common  consent  of  the  'enlightened'  has 

long  ago  relegated  to  the  rubbish -heap  of  old 

wives'  tales.     In  any  reputable  department  of 

science  the  qualities  displayed  in  these  volumes 

would  be  reckoned  superlatively  good.     Untiring 

zeal  in  collecting  facts,  and  patience  in  seeking  to 

Phantasms  qf  ths  living.  By  Edmund  Gurnet,  Frbdkbic 
W.  H.  MYXB8,  and  Frank  Podmobb.  9  rolfl.  London,  THZ5- 
ner,  1896.    8°. 
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make  them  accurate ;  learning,  of  the  solidest 
sort,  in  discussing  them  ;  in  theorizing,'  subtlety 
and  originality,  and,  above  all,  fairness,  for  the 
work  absolutely  reeks  with  candor,  —  this  com- 
bination of  characters  is  assuredly  not  found  in 
every  bit  of  so-called  scientific  research  that  is 
published  in  our  day. 

The  book  hardly  admits  of  detailed  criticism, 
so  much  depends  on  the  minutiae  of  the  special 
cases  reported  :  so  I  will  give  a  broad  sketch  of 
its  contents.  The  title, '  Phantasms  of  the  living,' 
expresses  a  theory  on  which  the  recorded  facts  are 
strong,  but  of  which  the  latter  are  of  course  inde- 
pendent. The  /facts'  are  instances  of  what  are 
commonly  called  'apparitions.'  Collected  for  the 
Society  of  psychical  research, their  sifting  and  cata- 
loguing is  a  laborious  piece  of  work  which  has  a 
substantive  value,  whatever  their  definitive  expla- 
nation may  prove  to  be.  Very  roughly  speaking, 
there  are  reported  in  the  book  about  seven  hun- 
dred cases  of  sensorial  phantasms  which  seem 
vaguely  or  closely  connected  with  some  distant 
contemporaneous  event.  The  event,  in  about 
one-half  of  the  cases,  was  some  one's  death.  In 
addition  to  these  cases,  Mr.  Gurney  has  collected 
about  six  hundred  of  hallucinations  seemingly  ir- 
relevant to  any  actual  event,  and  thus  has  cer- 
tainly a  wider  material  to  work  upon  than  any 
one  who  has  yet  studied  the  subject  of  phantasms. 
Of  course,  the  rationalistic  way  of  interpreting  the 
coincidence  of  so  large  a  number  with  a  death  or 
other  event,  is  to  call  it  chance.  Such  a  large 
number  of  'veridical'  phantasms  occurring  by 
chance  would,  however,  imply  an  enormous  total 
number  of  miscellaneous  phantasms  occurring  all 
the  while  in  the  community.  Mr.  Gurney  finds 
(to  take  the  visual  cases  alone)  that  among  5,706 
persons,  interrogated  at  random,  only  23  visual 
hallucinations  had  occurred  in  the  last  twelve 
years.  And  combining  by  the  calculus  of  proba- 
bilities such  data  as  the  population  drawn  upon 
for  the  coincidence-cases,  the  adult  population  of 
the  country,  the  number  of  deaths  in  the  country 
within  twelve  years,  etc.,  he  comes  to  the  conclu- 
sion that  the  odds  against  the  chance  occurrence 
of  as  many  first-hand  and  well-attested  veridical 
visual  phantasms  as  his  collection  embraces,  is  as 
a  trillion  of  trillions  of  trillions  to  1.  Of  course, 
the  data  are  extremely  rough ;  and,  in  particular, 
the  census  of  phantasms  occurring  at  large  in  the 
community  ought  to  be  much  wider  than  it  is. 
But  the  veridical  phantasms  have,  furthermore, 
many  peculiarities.  They  are  more  apt  to  be 
visual  than  auditory.  Casual  hallucinations  are 
oftener  auditory.  The  person  appearing  is  almost 
always  recognized ;  not  so  in  casual  hallucina- 
tions.   They  tend  to  coincide  with  a  particular 


form  of  outward  event,  viz.,  death.  These  and 
other  features  seem  to  make  of  them  a  natural 
#  group  of  phenomena. 

The  next  best  rationalistic  explanation  of  them 
is  that  they  are  fictions,  wilful  or  innocent ;  and 
that  Messrs.  Gurney,  Myers,  and  Podmore  are  vic- 
tims, partly  of  the  tendency  to  hoax,  but  mainly 
of  the  false  memories  and  mythopoietic  instincts 
of  mankind.  These  possibilities  do  not  escape  our 
authors,  but  receive  ample  consideration  at  their 
hands.  Nothing,  in  fact,  is  more  striking  than 
the  zeal  with  which  they  cross-examine  the  wit- 
nesses ;  nothing  more  admirable  than  the  labor 
they  spend  in  testing  the  accuracy  of  the  stories, 
so  far  as  can  be  done  by  ransacking  old  newspa- 
pers for  obituaries  and  the  like.  If  a  story  con- 
tains a  fire  burning  in  a  grate — presto  the  Green- 
wich records  are  searched  to  see  whether  the 
thermometer  warranted  a  fire  on  that  day ;  if  it 
contains  a  medical  practitioner,  the  medical  regis- 
ter is  consulted  to  make  sure  he  is  correct ;  etc. 
But  obviously  a  hoax  might  keep  all  such  acces- 
sories true,  and  a  story  true  as  to  the  main  point 
might  have  grown  false  as  to  dates  and  accesso- 
ries. It  therefore  comes  back  essentially  to  the 
investigator's  instinct,  or  nose,  as  one  might  call 
it,  for  good  and  bad  evidence.  A  born  dupe  will 
go  astray,  with  every  precaution ;  a  born  judge 
will  keep  the  path,  with  few.  Saturday  reviewers 
will  dispose  of  the  work  in  the  simplest  possible 
way  by  treating  the  authors  as  born  dupes.  '  Sci- 
entists '  who  prefer  offhand  methods  will  do  the 
same.  Other  readers  will  be  baffled,  many  con- 
vinced. The  present  writer  finds  that  some  of 
the  cases  accounted  strong  by  the  authors  strike 
him  in  the  reading  as  weak,  while  scruples  shown 
by  them  in  other  cases  seem  to  him  fanciful. 
This  is  the  pivot  of  the  whole  matter  ;  for  I  sup- 
pose the  improbability  of  the  phantasms  being 
veridical  by  chance,  will,  if  the  stories  are  true, 
be  felt  by  every  one.  Meanwhile  it  must  be  re- 
membered, that,  so  far  as  expertness  in  judging 
of  truth  comes  from  training,  no  reader  can  pos- 
sibly be  as  expert  as  the  authors.  The  way  to  be- 
come expert  in  a  matter  is  to  get  lots  of  experience 
of  that  particular  matter.  Neither  a  specialist  in 
nervous  diseases,  nor  a  criminal  lawyer,  will  be 
expert  in  dealing  with  these  stories  until  he  has  had 
Messrs.  Gurney's,  Myers's,  and  Podmore's  special 
education.  Then  his  pathology,  or  his  familiarity 
with  false  evidence,  may  also  serve  him  in  good 
stead.  But  in  him,  or  in  them,  '  gumption '  will, 
after  all,  be  the  basis  of  superiority.  How  much 
of  it  the  authors  have,  the  future  alone  can  decide. 

One  argument  against  the  value  of  the  evidence 
they  rely  on  is  drawn  from  the  history  of  witch- 
craft.    Nowhere,  it  is  said  (as  by  Mr.  Lecky  in  his 
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'Rationalism'),  is  better-attested  evidence  for 
facts ;  yet  the  evidence  is  now  utterly  discredited, 
and  the  facts,  then  apparently  so  plenty,  occur  no 
more.  Mr.  Gurney  considers  this  objection,  and 
comes  to  an  extremely  interesting  result.  After 
"  careful  search  through  about  260  books  on  the 
,  subject  (including  the  principal  ones  of  the  six- 
teenth, seventeenth,  and  eighteenth  centuries)  and 
a  large  number  of  contemporary  records  of  trials," 
he  affirms  that  the  'only  facts  of  witchcraft  for 
which  there  is  any  good  evidence  whatever  are 
those  neuropathic  phenomena  (trance,  anaesthesia, 
hysteria,  'suggestion,'  etc.)  which,  so  far  from 
being  now  discredited,  are  more  than  ever  ascer- 
tained; while  the  marvels  like  conveyance 
through  the  air,  transformation  into  animals,  etc., 
do  not  rest  on  a  single  first-hand  statement  made 
by  a  person  not '  possessed '  or  under  torture. 

The  authors'  theory  of  veridical  phantasms  is 
that  they  are  caused  by  thought-transferrence. 
The  ghost  theory  and  the  '  astral-form '  theory  are 
criticised  as  unsatisfactory  (ghosts  of  clothes,  phan- 
tasms not  seen  by  all  present,  etc.).  Thought- 
transferrence  has  been  once  for  all  established  as 
a  vera  causa.  Why  not  assume  that  even  the  im- 
pressions announcing  death  were  made  during  the 
last  moments  of  the  dying  person's  life  ? 

Where  the  apparition  is  to  several  witnesses, 
this  explanation  has  to  be  much  strained  ;  and, 
in  spite  of  Messrs.  Myers's  and  Gurney's  ingenuity, 
I  can  hardly  feel  as  if  they  had  made  out  a  very 
plausible  case.  But  any  theory  helps  the  analysis 
of  facts ;  and  I  do  not  understand  that  Messrs. 
Gurney  and  Myers  hold  their  telepathic  explanation 
to  have  at  present  much  more  than  this  provision- 
al sort  of  importance. 

I  have  given  my  impression  of  the  ability  of  the 
work.  My  impression  of  its  success  is  this  :  the 
authors  have  placed  a  matter  which,  previous  to 
them,  had  been  handled  so  loosely  as  not  to  com- 
pel the  attention  of  scientific  minds,  in  a  position 
which  makes  inattention  impossible.  They  have 
established  a  presumption,  to  say  the  least,  which 
it  will  need  further  statistical  research  either  to 
undo  or  to  confirm.  They  have  at  the  same  time 
made  further  statistical  research  easy ;  for  their 
volumes  will  certainly  stimulate  the  immediate 
registration  and  publication,  on  a  large  scale,  of 
cases  of  hallucinations  (both  veridical  and  casual) 
which  but  for  them  would  have  been  kept  private. 
The  next  twenty-five  years  will  then  probably  de- 
cide the  question.  Either  a  flood  of  confirmatory 
phenomena,  caught  in  the  act,  will  pour  in,  in 
consequence  of  their  work  ;  or  it  will  not  pour  in 
—  and  then  we  shall  legitimately  enough  explain 
the  stories  here  preserved  as  mixtures  of  odd  co- 
incidence with  fiction.    In  the  one  case  Messrs. 


Gurney  and  Myers  will  have  made  an  epoch  in 
science,  and  will  take  rank  among  the  immortals 
as  the  first  effective  prophets  of  a  doctrine  whose 
ineffectual  prophets  have  been  many.  In  the 
other  case  they  will  have  made  as  great  a  wreck 
and  misuse  of  noble  faculties  as  the  sun  is  often 
called  to  look  down  upon.  The  prudent  by- 
stander will  be  in  no  haste  to  prophesy ;  or,  if  he 
prophesy,  he  will  hedge.  I  may  be  lacking  in 
prudence  ;  but  I  feel  that  I  ought  to  describe  the 
total  effect  left  at  present  by  the  book  on  ray 
mind.  It  is  a  strong  suspicion  that  its  authors 
will  prove  to  be  on  the  winning  side.  It  will  sur- 
prise me  after  this  if  neither  'telepathy'  nor 
'veridical  hallucinations'  are  among  the  beliefs 
which  the  future  tends  to  confirm. 

William  James. 


MURRAY'S  HANDBOOK  OF  PSYCHOLOGY. 

Dr.  Murray  has  written  an  excellent  elemen- 
tary text-book  for  students  of  psychology.  In  the 
present  state  of  that  science,  it  is  difficult  to  pre- 
sent its  doctrines  in  a  form  suitable  for  didactic 
purposes.  It  is  often  necessary  for  the  author  to 
leave  untouched  certain  important  questions,  the 
settlement  of  which  is  only  possible  by  a  contro- 
versial excursion  into  the  department  of  meta- 
physics. 

Dr.  Murray's  book  is  not  a  treatise  on  physio- 
logical psychology,  although  the  conclusions  of 
physiologists  seem  to  be  familiar  to  him.  He  has 
occupied  himself  chiefly  with  what  is  called 
'  subjective  psychology,' —  a  field  which  must  be 
traversed  before  one  can  enter  upon  the  more 
positive  science  of  the  relation  of  psychical  to 
nervous  states.  He  treats  of  psychology  and  its 
method,  gives  a  full  and  satisfactory  account  of 
sensation,  analyzing  the  knowledge  given  by  the 
various  senses,  and  noticing  the  subject  of  general 
or  organic  sensations.  This  is  followed  by  an 
account  of  association  and  its  laws,  and  a  short 
chapter  on  comparison.  These  subjects  constitute 
what  he  describes  as  '  general  psychology.' 

'  Special  psychology '  has  to  do  with '  cognitions, 
feelings,  and  volitions,' — a  threefold  division, 
corresponding  to  the  classical  partition  of  *  intel- 
lect, feeling,  and  will.'  Under  the  head  of 
'  cognitions '  we  find  an  account  of  perceptions, 
generalization,  reasoning,  idealization,  illusory 
cognitions,  and  a  chapter  on  the  general  nature 
of  knowledge,  which  discusses  '  self -conscious- 
ness, time,  space,  substance,  and  cause '  from  the 
psychological  rather  than  the  metaphysical  point 
of  view.  After  an  introduction  treating  of  the 
nature  of  pleasure  and  pain  and  the  expression 
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and  classification  of  the  feelings,  are  chapters  on 
the  feelings  of  sense,  feelings  originating  in  asso- 
ciation, feelings  for  self  and  for  others,  feelings 
originating  in  comparison,  intellectual  feelings, 
and  f  eelings  of  action.  Four  chapters  are  devoted 
to  volition,  the  last  treating  briefly  of  the  free- 
dom of  the  will. 

As  we  said  above,  the  book  is  an  excellent  one, 
and  few  serious  sins  of  commission  can  be  charged 
against  it.  We  question  somewhat  the  advisa- 
bility of  the  abrupt  divorce  of  perception  and 
sensation  as  kinds  of  mental  conditions.  Mr. 
Sully,  in  his  *  Outlines  of  psychology,'  agrees 
with  the  author  in  his  separation  of  these 
states  or  actions.  It  seems  to  us  that  a  sensation 
is  nothing  more  than  a  nervous  stimulus  un- 
less it  is  perceived.  Perception  is  the  perception 
of  a  sensation,  and  nothing  more.  When  we 
pass  beyond  the  perception  of  sensations  to  a 
knowledge,  say,  of  objects,  we  may  explain  that 
knowledge  either  by  the  association  of  the  per- 
ceptions, or  by  the  union  of  the  perceptions  in  the 
act  of  conception.  For  this  reason  we  believe  that 
those  who,  with  Sir  William  Hamilton,  use  the 
term  'sense-perception,'  use  an  awkward  term, 
but  one  which  is  scientifically  accurate. 
-  The  author's  treatment  of  the  process  of  rep- 
resentation is  one  of  the  most  unsatisfactory  parts 
of  the  book.  His  account  of  association  is  not 
sufficient  to  give  information  about  all  that  we 
call  popularly  'memory.'  We  also  fail  to  find 
any  chapters  on  reflex  action  or  on  the  highly  im- 
portant subject  of  unconscious  mental  modifica- 
tions. On  the  other  hand,  Dr.  Murray's  simple 
and  interesting  account  of  illusory  cognitions  de- 
serves high  commendation,  and  his  classification 
of  the  feelings  seems  to  us  to  be  both  natural  and 
scientific. 

The  author  (p.  28,  et  seq.)  appears  to  view  with 
but  little  favor  the  results  of  investigation  in  the 
department  of  psychophysics.  We  have  no  space 
to  discuss  the  question  how  far  his  caution  or 
scepticism  is  justified.  On  both  sides  of  the  At- 
lantic this  branch  of  psychology  is  enjoying  a 
very  extraordinary  share  of  attention,  and  sugges- 
tive and  interesting  results  have  been  reached. 
We  are  inclined  to  regard  these  investigations  as 
of  less  importance  than  those  engaged  in  them  are 
disposed  to  attach  to  them,  and  we  confess  that 
we  await  with  some  expectancy  results  commen- 
surate with  the  amount  of  labor  expended  in 
gathering  the  statistics  which  form  so  prominent 
a  part  of  the  periodical  literature  on  philosophy. 

Dr.  Murray's  closing  chapter  on  the  freedom  of 
volition,  we  regard  as  perhaps  the  least  scientific 
part  of  his  book.  His  doctrine  is  suggested  in  the 
sentence,  "The  very  nature  of  volition,  therefore, 


would  be  contradicted  by  a  description  of  it  in 
terms  which  brought  it  under  the  category  of 
causality  "  (p.  417). 

The  book,  however,  is  admirably  adapted  for 
teaching  the  elements  of  psychology  to  classes  in 
schools  and  colleges. 


TWO  VALUABLE  PRIMERS  OF  POLITICS. 

It  has  been  said  that  greater  ability  is  needed 
to  develop  and  elucidate  fundamental  principles 
than  to  deduce  from  them  an  elaborate  set  of  con- 
clusions. This  is  doubtless  true ;  and  for  that 
reason  most  primers,  whether  of  literature,  his- 
tory, science,  or  politics,  are  failures,  in  that  they 
are  the  work  of  well-meaning  but  insufficiently 
and  narrowly  informed  students.  That  leading 
specialists  can  use  their  talents  to  good  purpose  in 
writing  primers,  and  thus  bring  their  influence 
directly  to  bear  on  the  generation  in  process  of 
education,  has  been  amply  demonstrated  by  Pro- 
fessors Huxley,  Roscoe,  Balfour  Stewart,  Geikie, 
Michael  Foster,  Jevons,  and  others.  The  two 
little  books  to  which  we  have  reference  in  the  head- 
ing of  this  notice  rank,  with  the  works  of  the  au- 
thors just  mentioned,  as  primers  that  are  worth 
something.  They  have  something  in  common,  in 
that  they  are  written  primarily  for  English  read- 
ers  by  an  English  woman'  and  an  English  man 
respectively.  There  the  resemblance  ceases.  Misa 
Buckland's  primer *  is  a  summary  of  existing  Eng- 
lish institutions,  and  we  are  free  to  say  that  we 
have  never  seen  them  more  clearly,  more  con- 
cisely, and  more  accurately  pictured.  Miss 
Buckland  draws  to  a  large  extent  from  the  books- 
in  the  *  English  citizen '  series  on  particular  insti- 
tutions and  phases  of  English  politics,  but  the  com- 
pleteness and  articulation  of  this  little  book  are 
peculiarly  her  own.  She  treats  of  the  constitution 
in  general,  of  the  sovereign,  parliament,  the  house 
of  lords,  the  house  of  commons,  the  privy  coun- 
cil, the  national  budget,  the  English  church,  edu- 
cation in  England,  local  government,  and  so  on. 
The  careful  reader  will  obtain  from  the  book  a 
very  thorough  knowledge  of  the  workings  of  Eng- 
lish governmental  institutions ;  and  it  is  just  such 
a  book  as  a  teacher  should  use  for  a  few  weeks 
with  a  class  that  has  completed  the  study  of  Eng- 
lish history,  in  order  to  enable  the  pupils  to  follow 
and  discuss  intelligently  current  English  politics. 
We  do  not  recall  an  inexact  or  wrong  statement 
in  the  book,  considered  simply  as  an  exposition. 
On  p.  84  is  an  obvious  misprint,  £71,000  being 
given  as  the  amount  of  the  annual  allowance  to 
the  Queen's  family.  The  correct  sum  is  £171,000, 
and  it  is  so  stated  by  Miss  Buckland  on  p.  9. 

i  Our  national  institution* :  a  short  •ketch  for  schools.  By 
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As  Miss  Buckland's  primer  is* one  of  political 
exposition,  so  Mr.  Raleigh's *  is  one  of  philosophi- 
cal exposition,  and  it  rises  to  a  very  high  plane 
indeed.  For  obvious  reasons  the  author's  illus- 
trations are  drawn  principally  from  English  his- 
tory and  English  institutions ;  but  as  society  and 
civilization  are  not  national,  but  international, 
Mr.  Raleigh's  able  volume  should  attract  much 
attention  and  find  numerous  readers  in  this  coun- 
try. In  his  preface  the  author  states  that  most 
controversies  would  end  before  they  begin  if  the 
disputants  would  only  define  the  terms  that  they 
use.  The  pages  that  follow  are  an  attempt  to  de- 
fine and  make  explicit  the  terms  used  in  political 
argument.  As  the  author  himself  allows,  his  book 
will  stimulate  rather  than  satisfy  inquiry  ;  and  for 
just  that  reason  it  is  capable  of  becoming,  in  the 
hands  of  a  competent  teacher  of  civics  or  politics, 
an  invaluable  text-book.  It  is  eminently  impar- 
tial, and  for  that  reason  might  in  some  parts  mys- 
tify rather  than  satisfy  the  beginner ;  but,  properly 
interpreted,  it  can  be  made  of  the  greatest  service. 
The  author  begins  by  summarizing  (the  whole  book 
only  contains  163  small  pages)  the  principles 
which  lie  at  the  basis  of  society  and  civilization ; 
then  he  examines  modern  society  and  the  modern 
state,  and  passes  to  elections,  party  government, 
economic  terms  and  principles,  the  functions  of  the 
state,  and  propositions  looking  to  reform.  Lack  of 
space  forbids  our  quoting  as  much  as  we  should 
wish  from  Mr.  Raleigh's  compact  volume,  but  to 
a  few  salient  points  we  must  call  particular  atten- 
tion. He  enforces,  from  many  points  of  view,  the 
position  that  no  abstract  theory  of  government, 
nor  any  radical  law,  can  give  the  prosperity  and 
satisfaction  demanded  by  certain  theorists  who 
call  for  revolution  and  reform.  "The  cardinal 
error  of  revolutionary  politicians  is  this,  that  they 
assume  the  possibility  of  breaking  away  from 
custom  and  tradition.  They  look  on  institutions 
as  if  they  were  purely  artificial,  and  therefore 
alterable  at  pleasure.  In  point  of  fact,  institu- 
tions are  rooted  in  the  natures  of  men  who  are 
accustomed  to  them.  If  all  our  laws  were  de- 
stroyed in  a  day,  our  habits  and  ways  of  thinking 
would  remain,  and  out  of  these  a  new  set  of  laws, 
not  very  unlike  the  old,  would  soon  be  developed. 
If  we  desire  great  changes,  we  must  not  put  our 
trust  in  revolution:  we  must  work  steadily  at 
those  reforms  which  seem  most  likely  to  improve 
our  habits  and  ways  of  thinking"  (p.  127).  And 
in  connection  with  this  subject,  reform,  there  is 
this  timely  warning  given:  "When  social  re- 
formers put  forward  schemes  by  which  the  strain 
of  competition  would  be  lessened,  we  must  exam- 

i  Elementary  politic*.      By  Thomas  Ralbigh.     London, 
Oxford  univ.  pr„  188ft.    16°. 


ine  their  proposals  carefully,  to  find  out  whether 
they  do  not  involve  an  appeal  to  the  selfishness  of 
the  weak,  which  is  just  as  dangerous  in  its  way 
as  the  selfishness  of  the  strong "  (p.*  97).  Mr. 
Raleigh's  remarks  about  speculation  (p.  99),  the 
effect  of  state  help  (p.  180),  and  his  summary  of 
how  far  state  interference  can  safely  go  (pp.  150  and 
157),  are  as  scientific  in  form  as  they  are  satis- 
factory in  contents.  We  most  unreservedly  com- 
mend the  book  as  a  clear,  strong,  and  healthy 
primer  of  politics,  and  heartily  wish  that  it 
could  be  studied  and  appreciated  in  every  high 
school  and  by  every  citizen  of  the  United  States. 


A  santtaby  convention  under  the  auspices  of 
the  Michigan  state  board  of  health  was  held  at 
Big  Rapids,  Nov.  18  and  19,  1886.  Dr.  Stoddard 
read  a  paper  on  the  injuries  of  e very-day  drug- 
taking.  It  partly  came  from  mothers  dosing 
babies  with  soothing-sirup,  paregoric,  worm-loz- 
enges, etc.  The  remedy  was  to  educate  the 
people  in  the  injurious  effects  of  drugs.  Dr. 
Inglis  of  Detroit  closed  his  remarks  on  alcohol  as 
a  medicine  by  saying  that  he  should  like  to  pro- 
duce the  continually  accumulating  evidence  of 
the  positive  harm  caused  by  such  indiscriminate 
use  of  all  kinds  of  alcoholic  drinks,  bitters,  and 
tonics,  and  that  physicians  should  let  alcoholic 
liquor  be  the  last,  and  not  the  first,  remedy  in  the 
treatment  of  disease.  Professor  Ferris  of  the  In- 
dustrial school  read  a  paper  on  hygiene  of  schools, 
dwelling  upon  the  lack  of  ventilation  in  the  schools 
of  Big  Rapids,  in  several  the  air-space  for  each 
pupil  not  exceeding  two  hundred  cubic  feet. 
Papers  were  read  on  Pasteur  and  preventive  medi- 
cine, public-health  laws,  and  the  prevention  of 
communicable  diseases. 

—  Intubation  of  the  larynx,  which  has  been  in- 
troduced recently  as  a  substitute  for  tracheotomy  in 
cases  of  diphtheria  and  croup,  is  coming  into  gen- 
eral favor  with  medical  practitioners.  The  credit 
of  its  introduction  is  due  to  Dr.  O'Dwyer,  a  New 
York  physician.  Already  one  hundred  and  sixty- 
five  cases  have  been  reported  in  which  it  has  been 
practised,  with  twenty-eight  and  one-half  per 
cent  of  recoveries.  The  introduction  of  the  tube 
into  the  larynx  is  a  very  simple  operation,  and 
requires  no  anaesthetic  nor  trained  assistants.  In- 
asmuch as  no  cutting  operation  is  required,  as  in 
tracheotomy,  there  is  no  difficulty  in  persuading 
parents  to  consent  to  the  intubation  of  their  chil- 
dren, when  the  more  formidable  operation  of 
tracheotomy  would  not  be  permitted.  This  per- 
centage of  recoveries  will  doubtless  be  much  in- 
creased as  physicians  become  more  accustomed 
to  the  method. 
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COMMENT  AND  CRITICISM. 
The  danger  of  long-range  weather-prediction, 
even  of  the  cautious  kind  lately  indulged  in  by  Dr. 
Hinrichs,  is  forcibly  illustrated  in  the  statements 
given  in  the  advance  proof  of  the  Iowa  bulletin 
for  December.  The  month  is  described  as  very 
cold,  fair,  and  dry,  the  mean  temperature  of  the 
air  being  more  than  seven  degrees  below  the  nor- 
mal. Only  once  in  the  past  sixteen  years  has 
Iowa  had  a  colder  December  (1876).  This  is  not 
a  satisfactory  verification  of  the  statement  made 
a  month  ago  :  "  The  probability  is  very  high  that 
the  winter  now  begun  will  be  a  mild  one  in  Iowa 
and  the  north-west."  Apparently  as  a  comment 
on  this  discordance,  Dr.  Hinrichs  says,  "  January 
will,  it  seems,  also  run  decidedly  below  normal. 
February  may  be  markedly  above  normal,  and 
contribute  greatly  to  reduce  the  severity  of  the 
winter  [a  possibility  very  much  to  be  desired]. 
During  the  forty  years  preceding  1888,  there 
never  have  been  more  than  two  consecutive  cold 
winters  in  Iowa  ;  namely,  those  of  1856  and  1867. 
Beginning  with  1888,  we  have  now  had  four 
severe  winters  in  unbroken  succession,  and  these 
winters  have  not  been  followed  by  a  month  of 
severe  weather  this  winter.  This  is  entirely  with- 
out precedent,  and  of  very  serious  import  to  the 
people  of  Iowa."  That  seems  to  be  the  difficulty : 
the  weather  cares  too  little  for  precedent. 


The  holiday  edition  of  the  Age  of  8teel  de- 
serves attention  because  of  the  number  and  inter- 
est of  the  economic  articles  it  contains.  In  fact, 
it  seems  more  like  an  economic  than  a  technical 
journal.  It  is  somewhat  of  a  novelty,  too,  to  find 
that  the  economics  are  thoroughly  practical,  the 
theoretical  and  speculative  element  occupying  a 
very  subordinate  place.  M.  Godin,  the  founder 
of  the  Familistere,  tells  again  briefly  the  well- 
known  story  of  that  institution.  At  the  end  of  his 
article,  the  philanthropist  grows  confidential,  and 
points  out  the  principal  obstacle  with  which  his 
foundation  has  to  contend.  That  obstacle  is,  as 
might  have  been  suspected,  nothing  less  than 
human  nature  itself.    And  it  has  happened  in  this 
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way.  The  association  has  made  large  profits, 
which  have  been  published  every  year.  A  knowl- 
edge of  the  detailed  operations  of  the  concern  is 
accessible  to  the  public.  Just  here  the  difficulty 
presented  itself. 

In  the  language  of  M.  Godin,  "  instead  of  study- 
ing them  [the  annual  balance-sheet,  and  so  forth] 
for  the  purpose  of  imitating  us  by  organizing 
labor,  this  is  the  way  the  filibusters  in  industry 
have  argued  :  they  have  said  to  themselves,  *  The 
Association  of  the  Familistere  pays  actually  about 
1,800,000  francs  ($360,000)  in  wages.  If  we  estab- 
lish a  similar  industry,  copy  its  products,  and  pay 
60  per  cent  less  to  our  operatives  than  the  Society 
of  the  Familistere  pays  theirs,  we  shall  realize 
profits  amounting  to  nearly  a  million  more  than 
it ;  so  that  it  cannot  compete  with  us,  except  it 
lowers  wages,  —  a  thing  it  cannot  do,  since  its 
operatives  are  associates  in  its  industry  :  thus  we 
can  beat  them  in  the  market.'  These  arguments 
have  been  carried  out  in  practice,  so  that  the 
Association  of  the  Familistere  has  to-day  to  com- 
pete with  establishments  that  let  down  wages 
to  their  lowest  point,  and,  by  these  means,  prac- 
tise a  deplorable  competition,  which  push  the 
wage-workers  to  strike  and  misery."  These 
*  wrongs  of  egoism,'  as  M.  Godin  calls  them,  are 
the  very  things  that  idealists  and  reformers  of  all 
ages  have  had  to  contend  against ;  and,  the  fact 
that  they  are  certain  to  recur  is  the  neglected  fac- 
tor in  the  calculations  of  so  many  of  the  social  re- 
formers of  our  own  generation. 


FBOFrr-SHABiNa  is  also  the  subject  of  several 
articles  in  the  same  journal.  Prof.  J.  B.  Clark  of 
Smith  college,  and  Frank  A.  Flower,  commis- 
sioner of  labor  for  the  state  of  Wisconsin,  write 
favoring  profit-sharing ;  but  the  testimony  of  two 
large  concerns  —  the  Crane  Brothers  manufac- 
turing company  of  Chicago,  and  the  H.  O.  Nelson 
manufacturing  company  of  St.  Louis  —  is  of  more 
importance  and  value  than  any  hypothetical  argu- 
ments can  possibly  be.  Mr.  Crane  says  that  his 
company  has  tried  with  much  success  the  plan  of 
permitting  the  employees  to  buy  stock  in  propor- 
tion to  their  yearly  salary,  but,  as  in  many  cases 
the  workmen  are  not  prepared  to  buy  the  amount 
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apportioned  to  them,  the  plan  has  been  adopted 
of  allotting  the  stock  to  them,  they  enjoying  the 
benefits  of  it  less  interest.  To  this  plan,  as  to  any 
other  scheme  of  profit-sharing,  the  objection  is 
raised  that  in  bad  times  it  passes  into  loss-sharing, 
and  this  is  not  what  the  employees  want  or  will 
submit  to.  In  view  of  this,  Mr.  Crane  believes 
that  a  surplus  fund  should  be  established,  from 
which  dividends  are  to  be  paid  during  years  of 
depression,  when  there  is  no  profit  from  which  to 
pay  them. 


Mr.  Nelson  bears  similar  testimony  to  the 
working  of  profit-sharing  in  bis  company.  In 
March  last,  the  company  issued  a  circular  estab- 
lishing profit-sharing.  After  allowing  seven  per 
cent  interest  on  actual  capital  invested,  the 
remainder  is  to  be  divided  equally  upon  the 
total  amount  of  wages  paid  and  capital  em- 
ployed. The  employees  will  this  year  receive 
about  two-fifths  of  the  net  profits.  The  books 
have  not  yet  been  closed  for  the  year,  nor  the 
dividend  declared,  but  there  is  ample  evidence  of 
the  success  of  the  experiment.  At  the  conclusion 
of  the  firm's  present  fiscal  year,  the  scheme  is  to 
be  elaborated  somewhat.  Ten  per  cent  of  the 
profits  is  to  be  set  aside  as  a  provident  fund  for 
sick  and  disabled  members  and  the  families  of 
deceased  ones,  ten  per  cent  as  a  surplus  fund  to 
cover  losing  years,  should  such  occur,  and  two 
per  cent  as  a  library  fund,  the  company  paying 
interest  on  any  unused  portions  of  such  funds. 
The  allotments  are  also  to  be  so  apportioned  that 
a  premium  is  offered  for  continuous  service  and 
the  saving  of  dividends.  Evidence  such  as  this 
from  the  sphere  of  practical  business  should  be 
of  great  help  to  economists  in  developing  their 
theories. 


The  items  appropriated  by  the  house  for  the 
support  of  the  U.  S.  coast  survey  during  the  next 
fiscal  year  are  the  same  as  those  at  first  recom- 
mended by  the  house  last  year,  and  far  under  the 
estimates.  If  the  senate  should  agree  to  the 
penurious  policy  of  the  house,  a  large  reduction 
in  the  personnel  of  the  service  must  ensue,  and 
its  utility  would  be  sadly  impaired.  We  cannot 
believe  the  senate  will  agree  to  the  recommenda- 
tions of  the  house  in  this  important  matter.  The 
coast  survey  is  doing  good  work,  which  should  be 
encouraged  by  congress,  and  liberal  appropriations 
should  be  made  for  its  proper  support. 


IS  BEER-DRINKING  INJURIOUS  t 
We  have  before  us  a  direct  and  unqualified 
challenge  to  the  prohibitionists  in  the  form  of  a 
pamphlet  on  *  The  effects  of  beer  upon  those  who 
make  and  drink  it,'  by  G.  Tbomann  (New  York, 
U  S.  brewers'  assoe.t  1886).  The  writer  boldly 
presents  the  following  propositions.  1.  Brewers 
drink  more  beer,  and  drink  it  more  constantly , 
than  any  other  class  of  people.  2.  The  rate  of 
deaths  among  brewers  is  lower  by  forty  per  cent 
than  the  average  death-rate  among  the  urban 
population  of  the  groups  of  ages  corresponding 
with  those  to  which  brewery- workmen  belong. 
3.  The  health  of  brewers  is  unusually  good  :  dis- 
eases of  the  kidneys  and  liver  occur  rarely  among 
them.  4.  On  an  average,  brewers  live  longer, 
and  preserve  their  physical  energies  better,  than 
the  average  workmen  of  the  United  States.  The 
writer  claims  that  beer  is  a  perfectly  wholesome 
drink,  and,  in  support  of  this  claim,  refers  to  in- 
vestigations made  in  Belgium,  France,  Holland, 
and  Switzerland.  He  quotes  also  from  the  report 
made  by  a  sanitary  commission  appointed  by  Presi- 
dent Lincoln  to  examine  the  camps  of  the  Union 
army  and  their  sanitary  condition.  In  examining 
the  condition  of  regiments  in  which  malt-liquors 
were  freely  used,  the  commission  found  not  only 
that  beer  is  a  healthy  beverage,  but  that  it  pos- 
sesses hygienic  qualities  which  recommend  its  use 
for  the  prevention  of  certain  diseases.  Mr.  Tho- 
mann  states,  that,  wherever  the  effects  of  the  use 
of  beer  upon  the  human  body  have  been  examined 
methodically  by  competent  physicians,  it  was 
found,  to  use  the  words  of  Dr,  Jules  Rochard  of 
the  Academic  de  medecine  of  Paris,  "  that  beer  is 
a  very  healthy  beverage,  which  helps  digestion, 
quenches  thirst,  and  furnishes  an  amount  of  as- 
similable substances  much  greater  than  that  con- 
tained in  any  other  beverage." 

The  charge  is  often  made  that  American  beer  is 
composed  of  so  many  poisonous  ingredients  that  it 
is  thereby  rendered  unfit  for  consumption ;  that, 
while  pure  beer  may  be  harmless,  such  beer  as  is 
supplied  by  brewers  at  the  present  time  in  this 
country  is  positively  injurious.  This  is  met  with 
a  reference  to  the  report  of  the  New  York  state 
board  of  health,  in  which  it  is  stated  that  an  analy- 
sis of  four  hundred  and  seventy-six  samples  of 
malt-liquors  had  been  made,  and  that  they  were 
all  found  perfectly  pure  and  wholesome,  and  to 
contain  neither  hop-substitutes  nor  any  deleteri- 
ous substances  whatever. 

The  most  interesting  portion  of  Mr.  Thomann's 
pamphlet  is  that  which  deals  with  the  statistics  of 
the  physicians  under  whose  professional  care  the 
men  employed  in  the  breweries  are  placed.  About 
five  years  ago  the  brewers  of  New  York,  Brook- 
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lyn,  Newark,  and  the  neighboring  towns  and  vil- 
lages, established  a  benevolent  bureau  for  the  re- 
lief of  their  sick  and  disabled  employees.  Physi- 
cians are  appointed,  whose  duty  it  is  to  attend  the 
sick  members  of  the  bureau,  and  a  record  is  kept 
of  all  cases  of  sickness  and  death  which  occur. 
The  number  of  deaths  which  took  place  among 
960  brewery  workmen  in  five  years  was  86, — an 
average  of  7.2  per  annum,  or  a  death-rate  per 
1,000  of  7.5.  The  United  States  census  gives  the 
rate  per  1,000  of  the  urban  population  of  the  same 
ages,  as  12.5;  or,  in  other  words,  the  risks  in- 
curred in  insuring  the  lives  of  habitual  beer- 
drinkers  are  less  by  forty  per  cent  than  the  ordi- 
nary risks  of  such  transactions.  The  death-rate 
per  1,000  in  the  regular  army  of  the  United  States 
in  1885  was  10.9 ;  so  that,  even  as  compared  with 
the  soldier  in  peace  time,  we  find  that  the  brewery 
workmen  have  a  great  advantage  in  point  of  low 
rate  of  mortality. 

Mr.  Thomann  gives  us  a  number  of  interesting 
facts  connected  with  the  breweries  and  the  work- 
men engaged  therein.  In  every  brewery  is  a  room, 
called  the  ( Sternenwirth,'  in  which  beer  is  con- 
stantly on  tap,  to  be  used  by  every  one  at  pleas- 
ure and  without  cost.  Every  one  drinks  as  much 
beer  as  he  thirsts  for,  without  asking,  or  being 
asked  any  questions  as  to  his  right  to  do  so.  The 
average  daily  consumption  of  malt-liquors  for 
each  individual  is  25.73  glasses,  or  about  ten 
pints.  In  the  statistics  which  are  given  we  find 
that  a  considerable  number  of  the  men  consume 
forty  and  fifty  glasses  a  day,  and  two  are  reported 
as  drinking,  on  an  average,  seventy  glasses  daily. 
With  a  view  to  ascertaining,  in  the  most  reliable 
manner  possible,  the  effects  of  the  use  of  malt- 
liquors,  the  physicians  of  the  benevolent  bureau 
examined  one  thousand  of  the  brewery  workmen 
as  to  general  state  of  health,  condition  of  liver, 
condition  of  kidneys,  and  condition  of  heart.  In 
addition  to  this,  they  weighed  and  measured  each 
man,  and  tested  his  strength  by  the  dynamome- 
ter. These  examinations  showed  that  there  were,  in 
all,  twenty-five  men  whose  physical  condition  was 
in  some  respect  defective ;  and  the  remaining  nine 
hundred  and  seventy-five  enjoyed  exceptionally 
good  health,  and  were  of  splendid  physique. 
There  were  800  men  who  had  been  engaged  in 
brewing  from  five  to  ten  years,  189  from  ten  to 
fifteen,  122  from  fifteen  to  twenty,  and  46  more 
than  twenty-five  years.  One  special  case  referred 
to  is  that  of  a  man  fifty-six  years  of  age,  uninter- 
ruptedly at  work  in  breweries  during  thirty-two 
years,  who  drank  beer  throughout  this  time  at  the 
rate  of  fifty  glasses  per  day,  yet  has  never  been 
sick,  and  to-day  is  perfectly  healthy,  vigorous,  and 
active. 


The  statistics  are,  to  say  the  least,  very  surpris- 
ing, and,  unless  refuted,  will  result  in  modifying 
to  a  considerable  degree  the  generally  accepted 
views  of  the  influence  of  malt-liquors  on  the 
health  of  those  who  drink  them  habitually.  Mr. 
Thomann  has  boldly  thrown  down  the  gauntlet, 
and  we  shall  watch  with  interest  to  see  who  will 
take  it  up. 

THE  ABORIGINAL  MILLER. 

Doubtless  it  has  occurred  to  many  archeolo- 
gists  that  the  stone  arrow-heads,  knife-blades, 
pestles,  axes,  etc.,  in  their  collections  are  exam- 
ples of  but  a  small  part  of  the  articles  once  used 
by  prehistoric  peoples,  the  more  perishable  articles 
of  wood,  hide,  or  bone  having  long  since  disap- 
peared. A  study  of  the  present  arts  of  savage 
life — the  surest  safeguard  in  speculating  about 
the  arts  of  ancient  times  —proves  this  view  to  be 
correct,  for  the  number  and  variety  of  imple- 
ments of  animal  and  vegetal  origin  now  used  in 
the  camps  of  savage  tribes  greatly  exceed  those 
of  stone.  In  the  present  article  the  implements 
of  the  aboriginal  miller  are  introduced  in  illustra- 
tion of  what  has  been  said  above. 

The  tribes  from  which  the  illustrations  are 
drawn  are,  the  Hupa,  of  northern  California  (1), 
from  the  collection  of  Lieut.  P.  H.  Ray,  U.S.A. ; 
the  Pima  and  the  Tuma  stock,  around  the  mouth 
of  the  Colorado  River  (2),  from  the  collections  of 
Edward  Palmer  ;  the  tribes  formerly  east  of  the 
Mississippi  (8) ;  and  the  Utes  of  the  great  interior 
basin  (4),  from  the  collections  of  Major  Powell 
and  other  officers ;  with  glimpses  of  the  Sioux 
and  the  Pueblo  miller.  It  must  be  remembered 
that  the  active  agent  in  all  the  varied  operations  of 
milling,  among  the  savage  tribes,  —  as  well  as  of 
tanning,  shoemaking,  tailoring,  weaving,  the 
manufacture  of  pottery,  and  other  peaceful  in- 
dustries, —  is  always  a  woman. 

In  describing  the  illustrations,  I  shall  first  refer 
to  the  sketches  in  plate  1.  The  Hupa,  like  all 
other  primitive  millers,  has  to  gather  the  grist  be- 
fore she  grinds  it.  For  this  purpose  she  uses  a 
light  but  strong  carrying-basket  (fig.  5),  made 
with  warp  of  osier,  and  weft  of  the  same  material 
split  and  twined.  A  soft  buckskin  strap  surrounds 
the  basket,  and  passes  around  her  forehead,  which 
is  protected  by  an  ingenious  pad  (fig.  7).  Her 
basket  being  filled  with  acorns,  she  trudges  to  her 
camp,  and  deposits  them  in  a  granary  of  closely 
woven,  twined  basketry  (fig.  6).  Her  mill  is  both 
novel  and  ingenious,  consisting  of  a  pestle,  a  hop- 
per, a  mortar-stone,  and  a  receiving  basket-tray 
(fig.  9).  The  pestle  is  like  its  congeners  all  the 
world  over ;  and  the  hopper  has  no  bottom,  its 
lower  margin  merely  resting  upon  the  mortar- 
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stone,  to  which  it  may  or  may  not  be  united  by 
means  of  pitch.  Acorns  are  poured  into  this  and 
hulled,  and  afterward  reduced  to  meal.  Id  those 
instances  where  the  hopper  is  not  fastened  to  the 
stone,  the  hulls  remain  above,  and  the  powdered 
acorns  sift  down  into  the  basket-tray.  Water-tight 
baskets  for  '  stone-boiling *  mush  and  for  other  cu- 
linary operations  are  made  by  this  tribe.  The 
mush- paddle  of  wood  (fig.  1),  the  ladles  of  horn 
(figs.  2,  3),  and  the  small  stone  paint-mortar  (fig. 
4),  must  not  be  overlooked. 

The  Pima  or  Cocopa  miller  (2)  has  for  her  out- 
fit a  carrying-net.  a  bean-crusher,  a  trough-mortar, 
a  granary,  and  a  4  metate,'  besides  a  great  variety 
of  pottery,  which  the  Hupa  does  not  make.  It 
may  be  mentioned  here  that  none  of  the  great 
Tinne  stock,  to  which  the  Kutchin,  Athapascan, 
Apache,  and  Navajo  belong,  seem  to  have  made 
pottery  at  any  time.  The  bean-crusher  (fig.  10)  is 
a  cone  of  coarse  strong  wattling  set  in  the  ground. 
It  is  carried  to  the  bean-trees,  and  in  it  the  pods 
are  broken  up  by  means  of  a  long  wooden  pestle 
(fig.  12),  so  that  the  miller  can  get  a  heavier  load 
into  her  net.  In  other  words,  her  •  first  process ' 
is  crushing  the  pods  in  the  field.  The  carrying- 
net  of  these  tribes  is  most  ingenious,  consisting  of 
four  frame-sticks,  a  hooped  rim,  and  a  net  woven 
in  a  very  curious  and  difficult  stitch.  Besides  the 
net,  there  is  a  back-pad  made  of  palm-leaf,  a 
padded  head-band,  and  a  forked  rest-stick,  which 
the  harvester-miller  uses  as  a  cane  when  carrying 
her  load.  The  gathered  beans  are  stored  in  bee- 
hive granaries  (fig.  16)  of  various  patterns,  made 
of  straw  sewed  in  a  continuous  coil  by  means  of 
tough  bark.  The  '  second  process '  is  the  reduc- 
tion of  the  broken  pods  to  coarse  meal  in  a  wooden 
trough  or  mortar  (fig.  13).  The  last  process  is 
that  of  the '  metate,*  or  mealing-slab  (fig.  15).  The 
jars  for  holding  the  meal  (fig.  14)  are  cream-col- 
ored, decorated  in  black.  In  summer  the  miller 
works  in  an  open  shed  (fig.  17),  but  in  cooler 
weather  she  transfers  the  scene  of  her  operations 
to  a  mud-covered,  wattled  hut  (fig.  18). 

Let  us  now  turn  to  plate  2.  In  the  eastern 
part  of  the  United  States  are  found  multitudes  of 
well-wrought  pestles,  such  as  those  shown  in  fig. 
3  ;  but  there  is  a  scarcity  of  good  mortars  from 
the  same  section.  This  scarcity  can  be  accounted 
for  by  the  fact  that  the  mortars  were  perishable, 
being  made  of  wood.  It  must  not  be  forgotten 
that  this  is  the  region  of  maize  (fig.  2)  and  hominy, 
and  until  very  recently  the  hominy-logs  or  wooden 
mortars  (fig.  4)  survived  on  our  southern  planta- 
tions. Even  at  the  present  day  it  would  not  be 
difficult  to  find  them  in  use  in  the  more  remote 
regions.  Mr.  Schoolcraft  gives  an  illustration 
(fig.  4),  showing  how  the  ingenious  miller  has  in- 


voked the  elasticity  of  a  limb  to  lighten  her  task, 
and  it  would  be  interesting  to  know  whether  the 
miller  or  the  bowyer  was  the  first  to  make  use  of 
this  labor-saving  device. 

The  Sioux  Indians  formerly  dried  buffalo  meat 
until  it  could  be  reduced  to  meal  or  pemmican. 
The  outfit  of  the  Sioux  miller  then  consisted  of  a 
bowl  made  of  the  toughest  dried  rawhide,  and  a 
maul  (fig.  1).  The  stone  head  of  this  maul  was 
bound  to  the  slender  wooden  handle  by  means  of 
a  hood  of  rawhide,  put  on  green  and  allowed  to 
shrink.  The  Ute  miller,  living  in  the  deserts  of 
the  great  interior  basin,  has  to  utilize  every  kind 
of  seed  that  wilt  sustain  life.  Her  set  of  tools  in- 
cludes a  conical  carrying-basket  (figs.  8,  10),  a 
gathering- wand  (fig.  9),  a  fanning  and  roasting 
tray  (fig.  7),  and  a  '  metate/  or  mealing  slab  (fig. 
11).  These  mealing-slabs  (figs.  11,  12,  13)  are 
common  in  tropical  and  sub-tropical  America. 
The  conical  basket  is  closely  woven,  with  a  buck- 
skin bottom,  and  has  a  soft  head-band  for  the 
millers  forehead.  The  gathering- wand  is  an  open- 
work, spoon-shaped  frame  of  twine  basketry,  and 
is  used  for  beating  seeds  into  the  carry  ing-basket, 
as  shown  in  fig.  8.  The  fanning  and  roasting  tray 
is  shallow,  and  shaped  like  a  cream-skimmer.  It 
is  used  to  separate  chaff  from  seeds,  or  to  parch 
the  seeds,  which  are  put  into  the  tray  with  a  hot 
stone,  and  the  whole  deftly  shaken  together.  The 
parched  seeds  are  afterwards  reduced  to  powder 
on  the  mealing-stone. 

There  is  scarcely  a  tribe  or  people  that  does  not 
invoke  the  services  of  the  miller  in  some  manner. 
Many  tribes  use  a  greater  variety  of  stone  imple- 
ments than  do  those  mentioned,  and  all  tribes 
have  their  own  separate  devices  for  gathering, 
storing,  and  grinding  provisions.  Take  the  wood 
and  other  perishable  substances  away  from  these 
millers'  outfits,  and  we  have  left  an  archeological 
cabinet.  In  a  general  and  cautious  way,  add 
these  articles  and  attachments  of  animal  and 
vegetal  origin  to  your  collection  of  ancient  mill- 
ing-tools, and  you  will  have  a  comprehensive 
notion  of  the  milling  methods  in  the  olden 
times.  O.  T.  Mason. 


PARIS  LETTER. 
Two  of  the  many  posts  formerly  held  by  the 
eminent  zoologist  Henri  Milne-Edwards  were  re- 
cently filled  by  elections  at  the  Academy  of 
sciences  and  the  Sorbonne.  Milne-Ed  wards's  suc- 
cessor in  the  former  institution  is  M.  Sappey, 
who  was  recently  removed  from  his  professorship 
in  the  medical  school  on  account  of  his  age.  M. 
Sappev's  principal  competitor  was  M.  Ranvier,  the 
well-known  histologic  who,  it  must  be  conceded, 
ranks  higher  as  a  scientist  than  his  more  fortunate 
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opponent ;  bat,  as  M.  Ranvier  is  a  much  younger 
man,  be  can  afford  to  wait  a  little  for  another  op- 
portunity, and  it  is  not  likely  that  he  will  have  to 
wait  long.  M.  Sappey  has  always  worked  hard 
and  honestly,  preferring  the  laborious  life  of  the 
scientist  to  that  of  the  physician  or  surgeon.  The 
competitors  for  Milne-Ed  wards's  professorship  in 
the  Sorbonne  -were  Prof.  Yves  Delage  and  M. 
Perrier,  professor  in  the  Museum  of  natural  his- 
tory. M.  Delage,  who  was  elected  to  the  vacant 
professorship,  is  a  very  able  young  zoologist. 

M.  Charbonnel-Salle  has  been  appointed  profes- 
sor of  zoology  in  Besancpn.  M.  Duchartre's  suc- 
cessor as  professor  of  botany  will  probably  be 
M.  G.  Bonnier,  the  son-in-law  of  M.  van  Toeghem, 
the  able  botanist  of  the  Museum  of  natural  his- 
tory. This  relationship  is  really  the  only  reason 
for  his  election,  a9  he  has  made  no  good  personal 
investigations  to  speak  for  him.  The  comments 
and  criticisms  on  the  future  professor's  abilities 
and  talents  are  most  unfavorable. 

Paul  Bert's  successor  will  most  likely  be  M. 
Dastre,  a  good  worker  and  a  learned  man,  who 
was  for  many  years  the  assistant  of  M.  Bert.  His 
researches  concerning  vasomotor  nerves  are  much 
valued.  Professor  Chauveau  of  Lyons  has  been 
appointed  to  the  Museum  of  natural  history  in  the 
place  of  M.  Bouley,  who  died  some  time  ago.  He 
is  a  thorough  physiologist,  and  has  done  much 
good  work,  especially  on  microbes  and  the  physi- 
ology of  the  circulatory  system.  His  appointment 
is  highly  approved,  but  it  is  regretted  that  he  did 
not  compete  for  the  professorship  left  vacant  by 
the  death  of  Paul  Bert.  Some  interesting  elec- 
tions will  soon  take  place  in  the  Academy  of 
sciences  to  fill  the  seats  of  MM.  Bert  and  Robin. 
Professor  Ranvier  will  most  likely  be  elected  to 
Robin's  place.  For  the  other  there  will  be  two 
-principal  competitors,  —  Germain  See  and  Charles 
Rochet.  The  latter  gentleman  has  many  chances, 
and  his  election  would  meet  with  general  ap- 
proval. 

At  a  recent  meeting  of  the  Societe  de  biologie, 
MM.  Fontan  and  Segard  read  an  interesting  paper 
on  the  applications  of  suggestion  to  therapeutics. 
The  writers  have  collected  a  hundred  cases  in 
which  they  have  availed  themselves  of  the  possi- 
bility of  putting  their  patients  into  an  hypnotic 
state,  to  suggest  a  partial  or  entire  cure.  Their 
conclusion  is,  that  suggestion  may  be  of  great 
value  in  cases  where  disorders  of  the  motor  or 
sensory  powers  exist,  or  even  where  there  are 
anatomical  disorders  affecting  the  circulatory  or 
secretory  systems,  such  as  follow  upon  trauma- 
tisms or  upon  general  diseases,  such  as  rheumatic 
diathesis  and  others.  They  have  employed  hyp- 
notic suggestion  in  cases  of  traumatic  arthritis, 


cerebral  shock,  urethritis,  dyspepsia,  and  acute 
rheumatism,  with  good  results,  in  most  cases 
having  been  able  to  effect  a  complete  cure  in  from 
three  to  six  sittings.  It  may  be  added  that  none 
of  the  patients  were  at  all  hysterical.  From  a 
perusal  of  the  observations  quoted  by  the  gentle- 
men named,  it  would  seem  that  the  influence  of 
the  mind  on  the  body  is  greater  and  deeper  than 
has  hitherto  been  imagined.  The  way  in  which 
MM.  Fontan  and  Segard  operate  is  very  simple. 
The  subject  is  put  into  an  hypnotic  trance  (only 
three  per  cent  of  the  patients  are  refractory  to  this 
part  of  the  process),  and  is  told,  for  instance,  that 
his  knee  (in  a  case  of  hydarthrosis  or  arthritis) 
will  work  easily  and  without  pain,  or  that  (in  a 
case  of  dyspepsia)  the  most  indigestible  foods  will 
be  easily  digested.  Generally  the  cures  have  been 
effected  in  a  progressive  manner,  the  disappear- 
ance of  one  symptom  being  suggested  at  the  first 
sitting,  that  of  some  other  at  the  next,  and  so  on. 

A  paper  on  skin-grafting  from  the  frog  to  man 
was  read  at  another  recent  meeting  of  the  same 
society  by  Dr.  Dubousquet-Laborderie.  The  ex- 
periment was  tried  in  the  case  of  a  man  whose 
feet  had  been  burned  by  molten  iron.  On  one  of 
the  wounds  Dr.  Dubousquet  put  four  grafts  of 
human  skin ;  on  the  other,  four  grafts  from  the 
skin  of  a  frog.  All  of  them  took  firm  hold  on 
the  wounds.  The  frog-skin  grafts  retained  their 
peculiar  color  a  few  days,  afterwards  changing 
to  the  color  of  the  human  skin.  The  healing 
process  progressed  rapidly,  owing  in  part  to  the 
strict  antiseptic  precautions  taken. 

Merlatti,  the  rival  of  Succi,  has  successfully 
completed  his  forty-days*  fasting  experiment, 
though  the  medical  committee  appointed  to  watch 
the  proceedings  were  of  opinion  many  times  that 
the  experiment  ought  to  be  abandoned,  owing  to 
alarming  symptoms.  Merlatti,  however,  was  de- 
termined to  persevere,  declaring  that  nothing 
would  induce  him  to  eat  a  morsel  of  food  before 
the  appointed  time.  He  is  naturally  a  hearty 
eater,  and  had  prepared  himself  for  his  long  fast 
by  devouring  a  whole  roast  goose.  When  he 
ended  his  fast  the  other  day,  his  stomach,  so 
long  accustomed  to  entire  rest,  refused  at  first 
to  retain  food.  Succi  continues  his  experiment 
with  entire  success.  These  experiments,  as  well 
as  others  of  the  same  nature,  are  all  very  well, 
but  in  none  of  them  has  sufficient  proof  been 
afforded  that  fair  play  prevailed  from  beginning 
to  end.  One  doubtful  or  suspicious  member  in  a 
committee  is  sufficient  to  render  valueless  the 
whole  experiment.  There  is  also  the  possible 
dishonesty  of  the  fasters  themselves,  and  it  may 
be  remarked  that  in  no  experiment  of  the  kind 
hitherto  performed  has  fraud  been  impossible. 
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A  man  who  walks  about  the  streets,  and  who 
receives  crowds  of  visitors  daily,  may,  by  the 
aid  of  an  intelligent  friend,  obtain  food  in  spite 
of  the  strictest  surveillance.  On  the  other  hand, 
in  these  experiments  more  attention  ought  to  be 
given  to  variations  in  weight,  hourly  as  well  as 
daily,  and  also  to  the  excretion  of  urea.  If  these 
points  were  carefully  studied,  interesting  and 
useful  facts  could  be  learned,  and  a  better  control 
of  the  patient  secured.  Of  course,  these  experi- 
ments of  Succi  and  Merlatti  have  brought  for- 
ward numerous  imitators,  and  many  Italians  may 
be  met  here  who  profess  to  be  able  to  fast  three, 
four,  or  even  six  months.  Some,  like  Succi,  pre- 
tend to  possess  a  marvellous  liquor ;  others,  like 
Merlatti,  do  not.  There  is  one  faster  in  Brussels, 
another  in  London,  a  third  in  Algiers,  while 
others  flock  in  to  Paris  from  different  towns; 
and  the  daily  papers  publish  a  great  number  of 
anecdotes  of  persons  of  all  descriptions  and  ages 
and  colors  who  have  lived  longer  or  shorter 
periods  of  time  without  taking  a  morsel  of  food. 
But  these  stories  are  not  much  believed  in.  Many 
comments  have  been  drawn  forth  from  medical 
quarters  by  the  fasting  experiments  mentioned, 
M.  Bemheim  of  Nancy  offering  the  ingenious 
suggestion  that  they  may  be  accounted  for  on 
a  theory  of  *  auto-suggestion.' 

A  work  of  much  interest  was  begun  some  time 
ago  in  Cairo,  —  that  of  disinterring  the  Sphinx  of 
Giseh.  According  to  the  latest  reports,  about 
one-third  of  the  sand  in  which  it  is  embedded  has 
already  been  removed.  The  fore-paws  and  the 
right  side  have  been  partially  brought  to  view. 
The  paws  were  not  hewn  in  the  stone,  as  the  rest 
had  been,  but  were  built  up  of  bricks,  owing,  no 
doubt,  to  the  less  solid  nature  of  that  part  of  the 
stone  in  which  they  would  otherwise  have  been 
carved.  Viewed  from  above,  the  disinterred 
part  seems  inharmonious,  but  a  judgment  as  to 
the  general  effect  cannot  be  formed  until  the 
sand  is  entirely  removed.  It  may  then  prove  to 
be  of  less  harmonious  proportions  than  such 
monuments  generally  are ;  and  in  that  case,  as 
M.  Maspero  thinks,  it  must  be  ascribed  to  an  age 
more  remote  than  that  of  the  pyramids. 

The  conseil  general  of  the  department  of  the 
Seine  decided  at  a  recent  meeting  that  it  would 
be  necessary  to  create  a  laboratory  for  the  study 
of  contagious  diseases  of  animals.  This  is  for  the 
special  purpose  of  preventing  diseased  meat  from 
being  introduced  and  sold  in  Paris. 

A  curious  lawsuit  is  pending  before  the  court 
of  justice  of  Paris.  It  is  especially  curious  on 
account  of  the  facts  upon  which  it  is  based,  the 
pretended  discovery  of  a  method  of  extracting 
considerable  amounts  of  gold  from  buhr-stone, 


a  eiliceous  stone  of  tertiary  formation,  very 
abundant  in  the  neighborhood  of  Paris.  One 
chemist  has  declared,  that,  by  the  aid  of  this  new 
method,  from  three  to  two  hundred  and  forty 
grams  of  gold  may  be  extracted  from  each  ton  of 
stone.  Another  says  he  has  found  as  high  as  five 
hundred  grams  per  ton,  besides  silver  and  other 
metals.  On  the  other  hand,  civil  engineers  say 
they  have  not  found  an  atom  of  the  precious 
metal  in  the  stone.  Three  hundred  dollars  in 
gold  would  certainly  seem  a  pretty  good  yield  for 
that  sort  of  rock ;  but  the  whole  thing  seems 
chimerical  yet,  and  the  people  who  have  invested 
their  money  in  the  business  say  it  does  not  pay  at 
all.  They  do  not  believe  in  the  method  now,  and 
have  begun  suit  against  the  inventor  to  recover  the 
coined  gold  he  extracted  from  them. 

Professor  Lepine  of  Lyons  has  published  in  the 
Semaine  mMicale  a  paper  on  the  physiological 
action  of  a  newly  discovered  antipyretic  or  anti- 
febrile, studied  by  MM.  Cahn  and  Hepp  of  Stras- 
burg  a  short  time  ago.  This  antifebrile  does  not 
affect  the  healthy  organism  when  given  in  a  fifty- 
centigram  dose.  If  a  greater  quantity  is  given 
(double  or  treble  the  dose  mentioned),  there  may 
be  present  some  cephalalgia,  with  cyanosis.  W ben 
given  to  feverish  patients,  it  abates  the  fever  in  a 
marked  manner.  It  must  be  given  at  the  highest 
point  of  the  daily  rise  of  fever,  or,  better,  an 
hour  before,  in  case  the  precise  moment  is  known 
beforehand.  The  dose  of  fifty  centigrams  is  the 
one  usually  preferred.  The  patient  derives  great 
benefit,  the  body  temperature  remaining  nor- 
mal or  low,  the  heart  pulsating  with  the  same  or 
increased  energy,  with  a  general  feeling  of  well- 
being  present.  Some  very  remarkable  cures  have 
been  effected  in  cases  of  typhoid  and  malarial 
fever.  Professor  Lepine  speaks  very  highly  of  the 
antifebrile  in  cases  of  feber  dorsalis  as  an  agent  to 
be  used  when  neuralgic  pains — so  very  rebel- 
lious and  troublesome  to  the  patient  —  are  present. 
One  or  two  fifty-centigram  doses  are  enough  in 
most  cases,  and  the  pains  disappear  in  about  half 
an  hour.  This  fact,  a  useful  one  to  know,  had 
not  been  heretofore  noticed.  V. 

Paris,  Dec  90. 

NOTES  AND  NEWS. 

The  administration  of  General  Hasan  as  chief 
signal  officer  is  to  be  credited  with  the  organiza- 
tion and  encouragement  of  our  system  of  state 
weather-services,  which  is  rapidly  extending  in 
all  parts  of  the  country.  This  work  is  especially 
in  charge  of  Lieutenant  Dunwoody,  and  local  ser- 
vices are  now  established  in  Louisiana,  Alabama, 
Nebraska,  Mississippi,  Georgia,  Minnesota,  Ohio 
(by  legislative  enactment,  making  an  appropri- 
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at  ion  of  two  thousand  dollars  per  annum  to  equip 
and  sustain  it),  Indiana,  Tennessee,  Iowa,  Illi- 
nois, Missouri,  New  Jersey,  Michigan,  Kansas, 
and  New  England  (under  the  auspices  of  a  meteor- 
ological society).  North  Carolina,  South  Carolina, 
Pennsylvania,  and  Arkansas  are  in  the  process  of 
organizing  them.  Dr.  C.  W.  Dabney,  jun.,  has 
been  appointed  director  of  the  North  Carolina, 
with  headquarters  at  Raleigh ;  and  the  first  num- 
ber of  his  Weather-review  for  December  last  prom- 
ises a  successful  service.  Already  a  hundred  and 
sixty-five  towns  and  stations  are  informed  of  the 
daily  weather-predictions,  by  special  messages  re- 
peated from  Raleigh ;  and  at  thirty-two  of  these 
points  flag-signals  of  the  new  pattern  are  now  dis- 
played for  public  information.  By  combination 
of  telegraph  and  post-office  service,  the  announce- 
ment of  cold-waves  will  be  made  very  general. 
Local  observation  will  also  be  attended  to,  and 
twenty- nine  stations  were  to  be  equipped  ready 
for  record  by  the  first  of  the  year,  besides  eleven 
signal-service  stations  in  and  near  the  state.  No 
funds  are  as  yet  appropriated  by  the  state  for 
cost  of  instruments. 

—  The  report  of  Dr.  Willis  G.  Tucker,  analyst 
of  drugs  to  the  state  board  of  health  of  New 
York,  contains  much  that  is  of  interest  to  the 
public,  dealing  as  it  does  with  the  drugs  which 
are  daily  prescribed  by  physicians  in  the  treat- 
ment of  disease.  The  total  number  of  samples 
collected  and  examined  was  194,  of  which  49.2 
per  cent  were  found  to  be  of  good  quality ;  that  is, 
to  conform  to  the  requirements  of  the  U.  S.  phar- 
macopoeia ;  29.2  per  cent  of  fair  quality  falling  not 
far  below  these  requirements,  and  19.1  per  cent  of 
inferior  quality,  some  of  them  being  entirely  fic- 
titious. The  cream-of -tartar  which  was  purchased 
at  the  drug-stores  showed  96.24  percent  of  purity, 
while  that  from  the  groceries  was  but  87.48  per 
cent,  and  one  sample  only  79.81  per  cent.  In  ad- 
dition to  these,  eight  others  were  purchased  at 
groceries  and  purported  to  be  cream-of -tartar,  but 
were,  in  fact,  either  grossly  adulterated  or  entirely 
fictitious,  being  made  up  of  acid  phosphate  of 
lime,  starch,  and  sulphate  of  lime.  Dr.  Tuck- 
ex's  advice  would  seem  to  be,  that,  when  pure 
cream-of -tartar  is  wanted,  it  should  be  obtained 
from  the  drug-store,  and  not  the  grocery.  The 
vinegar  sold  at  the  groceries  also  comes  in  for 
condemnation.  Dr.  Tucker  says  that  an  article  so 
largely  used  in  the  preparation  of  food  ought  to 
be  both  free  from  adulteration,  and  of  good 
strength  as  well ;  but  the  results  of  the  examina- 
tions so  far  made,  show  that  here,  as  elsewhere, 
wide  differences  in  quality  exist.  The  addition  of 
mineral  acids  is  very  uncommon ;  but  much  vin- 


egar is  sold  which  has  been  plentifully  watered, 
and  the  greater  part  of  that  sold  as  cider-vinegar 
is  a  so-called  white-wine  vinegar  colored  by  cara- 
mel, with  perhaps  some  cider- vinegar  added  to 
give  flavor.  85.2  per  cent  of  the  samples  exam- 
ined came  below  the  legal  requirement.  The 
standard  required  is  "  not  less  than  four  and  one- 
half  per  cent  by  weight  of  absolute  acetic  acid  in 
all  vinegars."  Only  14.8  per  cent  of  the  samples 
tested  contained  the  required  amount,  the  highest 
percentage  being  6.2,  and  the  lowest  1.8,  the 
average  being  4  per  cent. 

—  The  crown  and  flint  glasses  of  the  great  ob- 
jective of  the  Lick  observatory  arrived  safely  at 
the  summit  of  Mount  Hamilton  on  Monday,  Dec. 
27. 

—  Since  printing  the  article  in  last  week's 
Science  on  'The  prisoners  of  the  Soudan,'  we 
learn  by  papers  from  Europe  that  Mr.  Stanley 
offered  his  services  to  the  English  government  to 
command  an  expedition  to  be  sent  to  the  relief  of 
Emin  Bey  ;  that  this  offer  was  accepted,  the  ex- 
penses, estimated  at  $150,000,  to  be  defrayed  by 
the  English  and  Egyptian  governments.  Mr. 
Stanley,  immediately  upon  his  arrival  in  Eng- 
land, after  conferring  with  the  English  govern- 
ment, went  to  Brussels  to  obtain  permission  of 
the  king  of  Belgium,  as  the  head  of  the  Kongo 
Free  State,  to  undertake  this  expedition.  Mr. 
Stanley  goes  directly  to  Zanzibar,  thence  to  the 
south  end  of  Tanganyika,  and  thence  all  the  way 
by  boats  to  Wadelai.  The  Belgium  papers  say 
that  this  is  a  much  longer  and  more  dangerous 
route  than  the  one  by  the  Kongo  and  the  Arou- 
huimi. 

—  The  American  railroad  journal  and  Van  Nob- 
tran&s  engineering  magazine  have  been  consoli- 
dated, now  appearing  as  the  Railroad  and  engi- 
neering journaly  under  the  editorial  management 
of  M.  N.  Forney.  The  new  monthly  is  devoted  to 
the  discussion  of  engineering  and  mechanical 
topics,  with  special  reference  to  railroad  con- 
struction and  operation.  The  January  number 
is  well  illustrated,  and  contains  a  good  table  of 
contents. 

—  The  following  are  the  recent  assignments  in 
the  personnel  of  the  coast-survey  service.  Asst 
J.  D.  Baylor  has  left  for  Cedar  Keys,  Fla.,  to 
establish  magnetic  stations  between  that  place 
and  Washington,  some  seven  or  eight  in  number. 
He  will  finish  the  work  about  April  1.  Asst.  O.  H. 
Titman  and  Mr.  Henry  G.  Turner  as  aid  have 
taken  up  the  primary  triangulation  work  from 
Alabama  towards  Mobile ;  Asst  J.  B.  Weir,  Sub- 
Asst  McGrath,  and  Mr.  W.  D.  Fairfield  have  left 
Washington  to  take  up  the  transcontinental  geo- 
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detic  levels ;  and  Asst.  F.  W.  Peril  ins  will  organ- 
ize his  party  about  Jan.  15  for  work  on  the  south 
coast  of  Louisiana.  All  parties  on  the  Pacific 
coast  are  out  of  the  field,  except  those  parties 
engaged  in  the  reeurvey  of  San  Francisco  Bay 
and  vicinity.  Early  in  April  Assistant  Pratt  will 
take  up  the  recognizance  of  the  west  coast  of 
Washington  Territory  from  Cape  Flattery  to 
Gray's  Harbor,  a  very  important  work.  The 
steamer  Bache  has  arrived  at  Key  West  prepara- 
tory to  entering  upon  field-work  on  the  west 
coast  of  Florida. 

—  The  Cosmos  club  of  Washington  held  its  first 
regular  meeting  for  this  year  in  its  new  club- 
house last  Monday  evening.  The  following  offi- 
cers were  elected  :  president,  Dr.  John  S.  Billings ; 
vice-president,  Dr.  John  S.  Yarrow;  secretary, 
T.  M.  Chatard ;  treasurer,  William  Bruff ;  house 
committee.  Mr.  J.  B.  Marcou,  Dr.  John  F.  Head, 
and  Mr.  William  Poindexter ;  library  committee, 
Dr.  S.  M.  Burnett,  Dr.  Newton  S.  Bates,  and  Mr. 
Joseph  C.  Hornblower.  The  proposition  to  in- 
crease the  membership  was  postponed  to  a  special 
meeting  to  be  held  Jan.  31. 

—  Governor  McEnery  of  Louisiana  has  issued  a 
call  for  an  interstate  convention  in  the  interest  of 
stock-raising,  dairying,  fruit-growing,  and  general 
agriculture,  to  be  held  at  Lake  Charles,  La.,  on 
the  23d,  23d,  and  24th  of  February,  1887. 

—  A  curious  affection  exists  among  the  horses 
of  north-western  Texas  known  as  '  grass-staggers.' 
It  is  caused  by  their  eating  the  '  loco- weed,'  and 
the  affected  animals  are  said  to  be  '  locoed.'  At 
first  they  lose  flesh,  and  then  become  weak  and 
staggering,  and  finally  crazy.  The  Indians  be- 
lieve that  an  insect  is  the  cause  of  the  disease ;  but 
Dr.  Carhart  of  Texas,  in  a  letter  to  the  Medical 
record,  says  that  he  has  examined  the  weed,  but 
can  find  no  insect  life  upon  it. 

—  A  remarkable  specimen  was  presented  some 
years  ago  by  the  curator  of  the  British  museum  to 
the  Zoological  society  of  London.  It  was  the 
body  of  a  chicken  whose  beak  and  feet  closely 
resembled  those  of  a  parrot.  Several  such  in- 
stances occurred  in  the  same  poultry-yard,  and 
were  attributed  by  the  owner  to  the  fact  that  one 
of  the  bens  had  been  frightened  by  a  parrot. 
Many  instances  of  deformity  are  on  record  in  the 
human  species,  which  are  popularly  attributed  to 
maternal  impressions  received  during  the  forma- 
tive period.  The  number  of  these  is  so  great  as 
to  have  led  physicians  and  others  to  look  upon 
such  results  as  something  more  than  mere  coinci- 
dences. In  a  recent  paper  read  before  the  ortho- 
pedic section  of  the  New  York  academy  of  medi- 


cine, Dr.  T.  L.  Stedman  discusses  the  influence  of 
maternal  impressions  in  the  etiology  of  congenital 
deformities,  and  produces  evidence  which  seems  to 
indicate  that  there  are  laws  in  development  which 
are  as  yet  but  partially  understood,  and  which, 
when  thoroughly  investigated,  may  explain  these 
remarkable  instances  to  which  we  have  alluded, 
and  of  which  Dr.  Stedman  gives  many  striking 
examples. 

—  The  presence  in  New  York  City  of  a  number 
of  cases  of  beriberi,  or  kak-ke,  has  re-awakened 
medical  interest  in  this  peculiar  disease.  The  pa- 
tients came  from  San  Francisco  by  vessel,  and 
three  of  them  were  taken  to  Bellevue  hospital. 
Two  of  these  died.  On  the  voyage,  most  of  the 
crew  were  affected  with  the  disease,  and  some  of 
them  fatally.  This  affection  prevails  in  Japan, 
India,  South  and  Central  America,  and  in  the 
islands  of  the  Gulf,  and  is  technically  considered 
to  be  a  multiple  neuritis,  or  an  inflammatory 
condition  of  the  nerves.  As  a  rule,  the  spinal 
nerves  alone  are  implicated,  but  occasionally 
the  cranial  nerves  as  well.  It  has  been  demon- 
strated with  a  great  degree  of  probability  by 
Cornelissen  and  Sugenoya  that  beri-beri  is  an 
infectious  disease,  the  specific  cause  being  a  mi- 
cro-organism resembling  the  bacillus  of  anthrax, 
which  is  found  in  the  blood,  muscles,  and  nerves. 
In  the  cases  at  Bellevue  the  nature  of  the  disease 
was  not  recognized  at  a  sufficiently  early  stage  to 
enable  the  physicians  to  study  the  microbes,  or  to 
make  any  cultures  of  them. 

—  We  are  familiar  in  the  east  with  tumbler- 
pigeons,  and  in  the  Central  States  there  are  curi- 
ous beetles,  that,  from  their  habit  of  rolling  along 
little  balls  of  clay,  have  received  the  popular 
name  '  tumble-bugs ; '  but  it  is  upon  the  plains  of 
the  west  that  one  of  our  common  weeds  is  so 
modified  by  its  environment,  and  forms  habits  so 
novel,  that  it  loses  its  eastern  name,  and  is  known 
as  '  tumble-weed.'  According  to  C.  E.  Bessey 
(Botanical  gazette,  xi.  p.  41),  "upon  the  plains 
and  prairies  of  the  west  our  common  weed  Ama~ 
rardus  albus  grows  into  a  compact  plant,  whose 
stout,  curving  branches  give  it  an  approximately 
spherical  form.  The  autumn  winds  break  the 
main  stem  near  the  ground,  and  the  upper  part 
goes  rolling  and  tumbling  before  the  wind,  often 
for  miles.  This  is  an  excellent  illustration  of  the 
effect  of  climate  on  the  physical  development  of 
the  plant-body,  as  in  the  east  the  species  is  a 
straggling  herb,  remaining  rooted  long  after  its 
death  at  the  close  of  the  season.  Dr.  Newberry 
has  told  us  that  it  is  also  known  as  the  'ghost- 
plant'  in  allusion  to  the  same  habit,  bunches  flit- 
ting along  by  night  producing  a  peculiarly  weird 
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appearance.  It  is  doubtless  very  efficient  in  the 
distribution  of  the  seeds,  and  accounts  for  the 
wide  dissemination  of  the  species  on  the  plains. 
Professor  Bessey  notes  a  similar  habit  in  Baptutia 
tinctoria  on  Martha's  Vineyard,  Mass.,  and  Pani- 
cum  capitlare  might  also  be  cited  as  another 
example.™ 


LETTERS  TO  THE  EDITOR. 


coarse,  like  that  of  the  adult;  and  cases  are  known 
where  the  larger  part  of  the  body  has  remained 
through  life  covered  with  a  thick  coat  of  strong  hair, 
due.  in  reality,  to  an  enormously  Urge  mother's 
mark.  A  similar  condition  is  found  in  the  coarser 
and  more  busby  growth  of  the  beard  from  long-con- 
tinued neuralgia  or  nerve-irritation. 

Yet  another  point  of  interest  is  the  undoubted 


Atmospheric  lines  in  the  solar  spectrum. 

Eioosx  me  ;  but  in  Professor  Pickering's  note  on 
p.  13  of  Science  for  Jan.  7,  have  not  the  types  twice 
made  him  change  M.  Corau'a  name  to  '  Mr.  Conner '? 
If  so,  you  best  know  whether  the  misprint  be  worth 
your  correcting,  though  it  was  a  very  natural  one  for 
the  printer  to  make.  James  Edwahd  Olives. 

lthaca,  N.T.,  Jan,  a. 


A  hairy  human  family. 

The  abnormal  growth  of  hair,  that  has  been  not 
rarely  observed  since  antiquity  in  individuals  of 
different  races  of  mankind,  presents  various  points  of 
interest  other  than  anthropological  ones.  As  Pro- 
fessor Mason  has  stated  {Science,  ii.  No.  205),  its 
recently  recognized  cause  is  the  persistence  of  the 
prenaial  downy  hair,  '  lanugo '  as  it  is  called,  and  its 
rich  growth  through  life;  or  rather,  to  speak  more 
accurately,  the  non-development  of  the  hair-follicles 
to  adapt  them  to  the  growth  of  normal  hair.  This 
persistence  of  the  embryonal  covering  is  most  strik- 
ingly shown,  as  a  normal  condition,  in  the  ostrich 
(Batitae),  Apteryx,  and  penguin,  where  the  hair- 
follicles,  or,  what  is  anatomically  the  same,  the 
feather-follicles,  produce  through  lifetbe  soft  downy 
plumage  of  the  chick  only.  This  loss  of  the  foetal 
hair,  which  takes  place  with  the  general  exfoliation 
of  the  cuticle  during  the  first  year  of  life,  is  not 
characteristic  of  man,  but  occurs  in  many  other, 
though  not  all,  mammals.  Wiederaheim  (Vergl. 
Mat.,  31)  sees  in  this  lanugo,  and  its  abnormal  de- 
velopment in  the 'hair-men,' a  probable  evidence  of 
an  abundant  covering  of  hair  at  some  early  period  of 
man's  ancestry. 

The  extent  to  which  this  abnormal  growth  of  the 
downy  hair  may  reach  will  be  better  appreciated 
from  the  picture,  here  given,  of  Teftichew  (or  Testi- 
chew),  the  elder  Russian  'dog-man.'  than  can  be 
from  any  description.  The  'animal'  or  dog-like  ap- 
pearance in  this  case  is  more  striking  than  in  any 
other  of  which  I  have  seen  illustrations,  though  the 
Amrts  family  of  the  sixteenth  century  presented  a 
very  similar  aspect.  In  this  family,  the  father,  son, 
and  daughter  were  all  covered,  according  to  the  paint- 
ings and  descriptions  now  extant,  over  the  entire 
body  with  long  hair,  with  the  exception  of  a  space 
below  the  eyes. 

In  the  notable  case  of  Julia  Pastrana  of  Mexico,  a 
most  repulsive-looking  person  in  her  picture,  the 
hair  of  the  head,  forehead,  aud  face,  was  coarse  like 
ordinary  hair,  and  her  cheeks  and  nose  were  nearly 
bare.  She  died  in  1860,  in  giving  birth  to  a  son, 
who  early  showed  similar  hairiness  on  head  and  face. 
The  prenatal  hair  is  not  necessarily  soft  and  downy. 
Psthological  conditions  will  cause  it  in  places  to  be 


tendency  to  heredity  which  these  abnormal  cases 
show.  Thrice  has  the  anomaly  been  known  to  be  de- 
veloped in  the  second  generation;  and  once,  the 
Birman  family,  in  the  third  generation.  On  the 
other  hand,  the  precisely  opposite  condition,  that  of 
absolute  hairlesaness  from  prenatal  causes,  not  a  few 
cases  of  which  have  been  observed  among  different 
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races,  shows  the  same  tendency  to  heredity.  Like- 
wise, supernumerary  fingers,  toes,  teeth,  and  breasts 
in  both  male  and  female,  and  the  presence  of  a  short 
tail,  are  all  undoubtedly  capable  of  hereditary  trans- 
mission. 

The  thinly  haired  African,  or  the  hirsute  Tas- 
manian,  as  also  the  great  variations  in  the  pilosity  of 
the  civilized  races,  present  questions  more  within 
the  province  of  the  anthropologist ;  bearded  females 
and  beardless  males,  that  of  the  physiologist,  or, 
possibly,  of  the  suffragist.  S.  w.  Wxllibtoic. 

New  Haven,  Conn.,  Jan.  8. 


existence,  a  distinct  standing  army,  and  that  this  fort 
was  occupied  by  such  army  only  for  the  purpose  of 
protecting  the  community  living  in  the  rich  valleys 
to  the  southward  against  the  hordes  invading  them 
from  the  north.  Cleveland  Abbs. 

Washington,  Jan.  12. 


Fort  Ancient,  Warren  county,  O. 

Following  the  letter  of  Mr.  Gyrus  Thomas  in 
Science,  No.  201,  if  Fort  Ancient  be  of  as  late  date  as 
he  there  suggests,  an  explanation  of  its  usesr  and  of 
the  fact  that  the  debris  which  usually  marks  the  site 
of  prehistoric  Tillages  is  entirely  wanting  in  and 
about  the  work,  may  possibly  be  found  in  the 
river-valley  both  above  and  below  the  fort.  The 
Little  Miami  valley  is,  for  twelve  or  fifteen  miles 
north  of  Fort  Ancient,  very  rich  in  the  remains 
either  of  the  mound-builders  or  Indians,  or  both  if 
they  be  distinct  races.  Upon  the  bluffs  and  in  the 
surrounding  high  lands  are  numerous  mounds,  many 
of  them  of  considerable  size. 

In  almost  every  gravel-pocket  which  has  ever  been 
opened  on  the  river-hills  have  been  found  human 
bones.  In  several  places  in  the  valley  are  burial- 
grounds,  often  of  many  acres,  where  the  interments 
were  as  regularly  ordered  and  as  closely  crowded  as 
in  a  modern  military  cemetery.  Pottery,  celts,  pipes, 
etc.,  are  frequently  found  with  these  remains.  On  a 
high  bluff  about  eight  miles  above  Fort  Ancient  is 
said  to  be  the  site  of  an  ancient  village  of  consider- 
able extent,  marked  by  an  accumulation  of  broken 
and  charred  bones,  mussel-shells,  pottery,  etc.,  vary- 
ing in  thickness  from  twelve  to  twenty  inches.  There 
are  many  reasons  for  believing  that  the  valley  for 
many  miles  above  the  fort  was  not  only  densely  peo- 
pled, but  that  these  people  were  permanent  resi- 
dents. 

Recent  'finds1  of  copper  and  other  implements 
about  the  town  of  Morrow,  eight  miles  below  Fort 
Ancient,  give  weight  to  the  supposition  that  the  river- 
valley  was  peopled  in  that  direction  also,  and  that 
the  work  in  question  served  as  a  refuge  or  fortress, 
situated  near  the  centre  of  a  populous  and  powerful 
community.  I  merely  make  the  suggestion  that  the 
numerous  remains  hereabout  may  have  some  relation 
to  the  origin  and  purposes  of  Fort  Ancient. 

Chas.  A.  Hough. 
Wayneeville,  O.,  Jan.  10. 

The  remarks  by  Professor  Thomas  in  Science  for 
Dec.  10,  1886,  remind  me  that  in  the  spring  of  1870 
I  made  a  rapid  inspection  of  Fort  Ancient,  walking 
completely  around  its  circumference.  My  sketch 
shows  several  corrections  and  additions  to  Dr.  Locke's 
map  as  published  by  Squier  and  Davis,  notably  the 
long  stone  steps  leading  down  to  the  water's  edge. 
My  original  map  is  now  in  the  archives  of  the  Ohio 
historical  society  in  Cincinnati.  A  general  account 
of  my  visit  was  published  at  the  time  in  the  Cincin- 
nati Commercial. 

It  seems  to  me  plausible,  that,  if  this  was  not  a 
fortified  town,  then,  in  the  organization  of  the  mound- 
nation,  there  may  have  been,  in  the  latter  days  of  its 


Star  rays  and  the  corona. 

Mr.  Randolph's  communication  a  few  weeks  ago 
escaped  my  attention  at  the  time  of  its  appearanoe. 
The  difficulties  to  which  he  refers  may  be  due  partly 
to  the  structure  of  the  human  eye.  Dr.  LeConte  has 
resolved  that  relating  to  the  phenomenon  of  long 
rays  or  streamers  appearing  around  an  electric  light, 
due  to  refraction  rather  than  reflection  at  the  ex- 
terior surface  of  the  cornea  next  the  eyelid.  The 
appearance  of  short  rays  around  a  star,  Mr.  Randolph 
will  find  explained  in  Helmholtz's  '  Popular  scientific 
lectures,1  pp.  217-219,  and  an  instructive  diagram  in 
the  same  author's  'Physiological  optics,'  French 
edition,  p.  34,  or  German  edition,  p.  24. 

Telescope  lenses  have  been  made  greatly  superior 
to  the  human  eye  as  an  optical  instrument.  What- 
ever may  be  the  final  explanation  of  the  solar  corona, 
the  number  of  chances  is  almost  infinite  that  it  will 
not  be  referred  to  defects  in  the  structure  of  tele- 
scope lenses  and  tubes.  W.  LeC.  Stevens. 

Brooklyn,  Jan.  7. 

To  authors  of  text-books  on  physics. 

Recently,  in  examining  students  for  admission  to 
college,  the  writer  was  again  reminded  of  a  small, 
but,  as  far  as  his  observation  goes,  universal  error  in 
text-books  on  physics.  It  is  stated  that  "  the  velo- 
city of  sound  varies  as  the  square  root  of  the  elas- 
ticity divided  by  the  density."  In  illustration,  it  is 
usually  stated  that  the  velocity  in  air  is  about  1,000 
feet,  in  water  about  4,000,  and  in  iron  about  8,000. 
The  first  two  are  perfectly  elastic,  and  the  second  is 
the  more  dense :  hence,  by  the  rule,  the  velocity  in 
water  should  be  less  than  in  air.  Iron  is  less  elastic 
and  more  dense  than  either  of  the  others,  and  hence, 
by  the  rule,  the  velocity  should  be  least.  The  rule 
will  be  correct  if  for  '  elasticity '  we  read  *  co-efficient 
of  elasticity,'  which  may  be  defined  as  the  force 
which  would  double  the  length  of  a  bar,  or  compress 
a  liquid  or  gas  to  half  of  its  volume.    I.  O.  Baxeb. 

Champaign,  I1L,  Jan.  8. 


The  swindling  geologist. 

The  swindling  geologist  was  this  week  in  Spring- 
field, Mass.,  where  he  passed  himself  off  as  Capt.  C. 
E.  Dutton.  I  cannot  learn  that  he  succeeded  in  vic- 
timizing any  one  except  the  hotel-keeper  of  the  house 
where  he  stopped,  owing  to  the  fact  that  he  was 
early  exposed  by  the  commanding  officer  of  the 
armory,  who  luckily  happened  to  know  Captain 
Dutton. 

He  later  inflicted  himself  on  me,  playing  the  deaf- 
mute,  calling  himself  Ivan  C.  Vassile  of  the  Russian 
museum,  and  offering  to  sell  me  odd  volumes  of 
Hall's  'Geology  of  New  York  state.'  Suspecting 
that  they  were  stolen,  I  declined  to  buy. 

He  is  a  square-faced,  smooth-shaven,  licrht-com- 
plexioned  fellow,  of  rather  short  stature,  and  wore  a 
white  felt  hat  and  an  army  cape.  His  names  and 
clothes,  however,  would  perhaps  hardly  serve    to 
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identify  him,  as  be  probably  baa  a  variety  of  both. 
He  claimed  to  be  on  his  way  to  Albany. 

Perhaps  if  he  can  be  exposed  all  along  the  line,  he 
may  soon  be  rendered  harmless.    F.  W.  Staxbnsb. 

Westfleld,  Mass.,  Jan.  8. 


The  West  Indian  seal. 

Mr.  Henry  L.  Ward,  a  son  of  Prof.  Henry  A. 
Ward  of  Bochester,  N.Y.,  has  recently  returned 
from  a  special  trip  to  the  Gulf  of  Mexico  in  search  of 
the  little-known  West  Indian  seal,  Monachus  tropi- 
calis,  bringing  with  him  a  good  series  of  skins  and 
skeletons,  including  those  of  both  sexes  and  a  suck- 
ling. Professor  Ward,  who  has  been  on  the  alert  for 
several  years  for  this,  until  recently,  almost  mythical 
species,  on  learning  of  the  probable  locality  of  a 
small  colony  of  them,  promptly  organized,  with  his 
usual  energy  in  such  matters,  an  expedition  to  pro- 
cure specimens,  in  which  enterprise  he  was  joined  by 
Mr.  Fernando  Ferrari-Perez,  naturalist  of  the  Mexi- 
can geographical  and  exploring  commission,  who, 
with  Mr.  Ward,  procured  a  schooner  at  Gampeachy 
for  a  trip  to  the  three  little  keys  north-west  of  Yuca- 
tan known  as  The  Triangles  (Los  Triangulos).  Ow- 
ing to  bad  weather,  they  had  but  three  days  at  the 
keys,  but  their  efforts  were  well  rewarded;  and  the 
West  Indian  seal  is  now  in  a  fair  way  to  be  soon  rep- 
resented in  several  of  our  leading  museums.  The 
only  specimens  hitherto  known  to  be  extant  in  col- 
lections are  the  one  recently  acquired  by  the  U.  S. 
national  museum  (see  Science,  iii.  752),  and  the  im- 
perfect skin  without  skull  presented  many  years  ago 
by  Mr.  P.  H.  Gosse  to  the  British  museum.  So  little 
was  known  of  the  species  until  recently,  that  even  its 
generic  relations  were  in  doubt,  its  reference  to  the 
genus  Monachus  having  been  regarded  as  provis- 
ional. 

The  material  obtained  by  Mr.  Ward,  at  much  risk 
and  expense,  having  been  kindly  placed  in  my  hands 
for  description,  I  am  able  to  throw  some  further  light 
upon  this  interesting  species.  Its  cranial  as  well  as 
external  characters  snow  it  to  be  unquestionably  ref- 
erable to  the  genus  Monachus.  The  color  of  the 
animal  proves  to  vary  much  with  age.  The  young 
are  at  first  wholly  intense  black,  remaining  of  this 
color  doubtless  during  their  first  year.  As  they  be- 
come older,  the  color  changes  to  lighter ;  the  dorsal 
surface  becomes  grayish  black,  through  a  slight  gray 
tipping  to  the  black  hairs,  shading  on  the  sides  of 
the  body  into  the  yellowish  white  of  the  ventral  sur- 
face. The  front  and  sides  of  the  muzzle,  and  the 
edges  of  the  lower  lip,  become  yellowish  brown ;  the 
whiskers  change  from  black  or  blackish  to  yellowish 
white,  a  few  only  of  the  shorter  ones  remaining 
dark,  either  wholly  or  only  at  the  base.  In  the 
younger  *uimftl«  the  whiskers  are  not  only  much 
darker  than  in  the  adult,  but  much  longer  and 
heavier. 

The  skull  is  depressed,  broad,  and  heavy.  In 
general  proportions  it  differs  from  that  of  Phoca 
vitulina  in  the  longer,  more  sloping,  and  much 
broader  ante-orbital  portion,  and  the  much  greater 
thickness  of  the  inter-orbital  region,  and  the  auditory 
bullae  are  less  swollen  and  relatively  much  smaller. 
The  dentition  is  very  heavy,  the  length  of  the  largest 
molars  being  16  mm.,  with  a  breadth  of  10  mm.  The 
molars  are  crowded,  set  somewhat  obliquely  to  the 
axis  of  the  jaw ;  the  second,  third,  and  fourth  have 
one  small  accessory  cusp  before,  and  two  behind,  the 
larger  or  principal  one.    These  are  well  marked  in 


the  younger  or  middle-aged  specimens,  but  become 
worn  and  even  wholly  obliterated  in  old  age.  Gray's 
description  of  the  dentition  of  the  Mediterranean 
species  (M.  albiventer)  applies  in  every  particular  to 
that  of  the  present  species. 

The  nails  of  the  fore-feet  are  large  and  strong,  the 
largest  being  from  three-fourths  of  an  inch  to  an  inch 
in  length ;  those  of  the  hind-feet  are  rudimentary, 
being  reduced  to  minute  horny  points,  scarcely  vis- 
ible except  on  close  examination. 

The  flat  skin  of  the  full-grown  male  measures  about 
seven  feet  in  a  straight  line  from  the  end  of  the  nose 
to  the  point  of  the  tail,  the  free  portion  of  which 
latter  has  a  length  of  three  inches.  The  adult  female 
has  a  length  of  about  six  feet. 

Mr.  Ward  obtained  a  young  one  only  a  few  days 
old,  and  found  nearly  ripe  foetuses  in  several  of  the 
females  taken.  This  would  indicate  that  the  young 
are  born  in  December. 

The  Triangles  are  about  a  hundred  and  fifty  miles 
from  the  Alacrane  Beefs,  where  the  species  was 
found  in  abundance  by  Dampier  about  two  hundred 
years  ago.  Small  colonies  doubtless  still  exist  on  the 
uninhabited  reefs  and  keys  of  the  Gulf  of  Mexico 
and  Caribbean  Sea.  It  has  been  met  with  off  the 
coasts  of  Cuba  and  Jamaica,  and  has  been  reported 
as  an  occasional  visitor  to  the  Bahamas  and  the 
Florida  Keys. 

Mr.  Ward  calls  my  attention  to  the  fact  that  Co- 
lumbus not  only  met  with  it  in  the  West  Indian 
waters,  but  that  his  sailors  killed  these  seals  for  food, 
nearly  four  hundred  years  ago.  It  is  therefore  a 
remarkable  fact  that  the  first  discovered  American 
seal  should  be  the  latest  one  to  become  known  satis- 
factorily to  science. 

The  present  notice  is  preliminary  to  a  more  elabo- 
rate account  of  the  species  now  in  preparation,  which 
will  be  illustrated  with  plates  of  its  osteologies!  and 
external  characters.  The  American  museum  of  nat- 
ural history  of  this  city  has  secured  skins  of  an  adult 
male,  an  adult  female,  and  a  young  example,  and 
a  fine  adult  male  skeleton,  which  will  soon  be  mount- 
ed for  exhibition.  J.  A.  Aujen. 

New  York,  Jan.  6. 


Early  forms  of  writing. 

Your  remarks  (Science*  viii.  No.  202)  on  Dr.  Brin- 
ton's  paper  relating  to  the  early  modes  of  writing 
must  form  my  excuse  for  this  note. 

I  have  made  some  discoveries,  since  the  publica- 
tion of  my  'Notes  on  certain  Maya  and  Mexican 
manuscripts/  which  seem  to  confirm  Dr.  Brinton's 
opinion  that  the  mode  of  writing  which  he  designates 
the  *  ikonomatic  system '  was  practised  to  some  ex- 
tent by  the  Maya  scribes,  —  a  fact  I  had  noticed 
previous  to  seeing  his  paper.  For  example :  I  find 
on  plate  xvii.  of  the  Codex  Troano  the  name  of  a 
bird  (Kuchj  in  Maya)  designated  by  a  compound 
hieroglyph  consisting  of  two  parts,  one  of  which  is 
Landa's  letter-character  Ku,  the  other  the  symbol  for 
the  cardinal  point  west,  or  Chikin  (according  to 
Bosny).  The  name  of  another  bird  (the  quetzal  or 
Kukuiiz)  is  denoted  simply  by  a  duplication  of 
Landa's  Ku.  A  few  other  characters  formed  in  the 
same  way  have  been  discovered.  But,  so  far  as  de- 
termined, most  of  the  characters  are  symbolic,  where 
the  object  intended  is  designated  by  a  single  char- 
acteristic, the  head  being  the  part  or  feature  usually 
selected  to  represent  persons  and  animals.    For  ex- 
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ample :  a  human  head  with  one  or  two  curls  of  hair 
signifies  a  female;  deities,  as  shown  by  Schellhas, 
are  represented  by  the  head  with  the  peculiar  fea- 
tures found  in  their  figures.  The  bird  above  men- 
tioned (Kuch)  is  generally  represented  by  a  head, 
with  certain  lines  about  the  eye,  used  in  the  complete 
figure  to  indicate  the  species.  An  idol  is  denoted  by 
the  character  a  head,  which  Dr.  Schellhas  errone- 
ously supposes  to  be  the  symbol  for  a  certain  deity. 
The  symbol  for  game  quadrupeds  is  a  rabbit's  head 
mounted  on  the  Kan  or  corn  symbol ;  that  for  game- 
birds,  a  turkey's  head  on  the  corn  symbol ;  etc. 

Inanimate  objects  are  usually  denoted  by  con- 
ventional symbols  having  as  the  chief  idea  some 
characteristic  of  the  thing  represented.  For  in- 
stance :  the  symbol  for  house,  or  hut,  found  in  all 
the  codices,  has  as  its  chief  characteristics  broken 
lines  indicating  the  thatching,  and  perpendicular 
lines  suggesting  the  posts. 

I  have  determined  the  signification  of  one  charac- 
ter in  which  color  plays  a  part.  This  is  the  symbol 
for  Ekchuah,  the  god  of  pedlers  or  travelling  mer- 
chants. This  is  a  basin-shaped  character,  indicating 
the  half  of  a  calabash  (Chu,  in  Maya),  surrounded  by 
a  heavy  shading  of  black  (Eky  in  Maya).  It  is  found 
accompanying  the  black  deity  in  the  Troano  Codex. 

A  few  of  the  written  characters  are  truly  phonetic, 
but  my  scant  knowledge  of  the  Maya  language  ren- 
ders progress  in  this  branch  of  the  subject  slow. 
That  there  are  no  true  letter-characters,  as  supposed 
by  Landa,  must  be  conceded.  I  may  add,  in  closing, 
that  I  have  discovered  in  the  Cortesian  Codex  the 
origin  of  this  author's  '  A.1  It  is  the  symbol  used  to 
denote  the  turtle  (Aac),  the  conventional  representa- 
tion of  the  head  of  this  reptile,  and  is  in  no  sense 
phonetic. 

A  paper  explaining  these  and  other  discoveries  has 
been  prepared  for  the  bureau  annual,  and  is  now  in 
the  hands  of  the  printer.  Ctbus  Thomas. 

YoungBville,  Penn.,  Jan.  10. 


On  the  coloration  of  mammals. 

I  desire  to  call  attention  to  the  arrangements  of 
the  color-marks  on  the  skin  of  mammals,  and  to  at- 
tempt to  show  that  some  of  them  are  correlated  to 
the  distribution  of  nerves  and  to  the  positions  of  the 
muscle-masses  of  the  body. 

The  white  stripe  on  the  side  of  the  trunk  in  Tamias 
is  the  region  of  distribution  of  the  superficial  branches 
of  the  intercostal  nerves  and  those  nerves  in  serial 
homology  with  them. 

The  white  patches  on  the  muzzle  of  the  tiger  an- 
swer to  the  distribution  of  the  infra-orbital  nerves. 

The  single  black  stripe  on  the  withers  of  Eqnus 
taeniopus  lies  near  the  centre  of  the  region  of  the 
scapula.  In  the  tiger  the  abdominal  stripes  are  in  the 
same  series  with  those  on  the  flank.  In  the  locality 
last  named  they  range  over  the  muscles  and  the 
depressions  between  them  without  regard  to  the 
anatomical  conformation  of  the  parts.  On  the  an- 
terior extremity  it  is  quite  different.  In  the  lioness 
the  depression  between  the  radial  extensor  mass  and 
the  flexor  mass  is  marked  at  the  distal  end  of  the 
region  with  a  longitudinal  black  stripe  which  is  about 
one-fifth  the  length  of  the  fore-arm.  The  skin  over  the 
extensors  of  the  carpus  is  marked  by  a  number  of 
spots,  and  that  over  the  flexor  mass  by  a  few  trans- 
verse bars.  The  contrast  between  the  two  divisions 
of  the  fore-arm  is  decided. 


In  both  the  lioness  and  the  tiger  the  c» 
and  the  gular  region  are  separated  by  d 
coloration.  Two  oblique  stripes  are  see 
the  cervical  mass.  The  depressions  t 
acromio-cephalic  and  the  brachialis  anti 
are  marked  by  black  stripes. 

The  general  distribution  of  the  spots 
on  the  skin  over  the  scapula,  and  the  muscl 
inserted  into  it  and  over  the  extensor  a 
anterior  extremity,  form  a  separate  group 
of  the  rest  of  the  trunk. 

The  line  of  the  malar  bone  of  the  tig< 
guished  by  a  broad,  irregular  bar.  A  m 
one  lies  vertically  over  the  masseter  muse 

In  addition  to  the  above,  it  is  found  thi 
kles  and  folds  in  one  animal  answer  t 
manent  skin- bands  or  pigment-lines  in  an 
dorsi-facial  folds  of  Phacochoerus  are 
positions  as  the  pigment-lines  in  the  2 
bands  on  the  trunk  of  the  nine-banded  ar 
the  homologues  of  the  transient  folds  of  e 
the  instantaneous  photographs  of  the  h 
the  time  when  the  limbs  of  the  same  aid 
nearest  point  one  to  the  other. 

The  medio-dorsal  stripe  which  is  so  oft 
in  mammals  is  probably  a  sequence  of 
deep-lying  cause  which  determines  the  1 
type  of  the  vertebrate  form. 

The  disposition  for  the  neck,  wither?, 
terior  limb  to  be  more  hairy  than  is  the  rt 
the  trunk,  is  probably  associated  with  tl 
tion  of  the  marks  on  the  anterior  extrt 
better  marked  than  are  those  on  the  post 
fore-limb  has  connections  with  the  head 
with  the  dorsum  as  far  back  as  the  ori 
latissimus  dorsi.  In  the  bison  the  shaf 
corresponds  quite  accurately  to  the  prox: 
the  fore-limb  and  its  extrinsic  muscles. 

A  mammal,  in  leaving  the  ground,  fron 
limbs  hunches  up  the  withers  in  a  conspi. 
ner.  This  region  is  more  thickly  haire 
brightly  colored  in  many  bats  than  is  the  „*  tne 

trunk.  Now,  in  the  bat  the  shoulders  and  neck  are 
permanently  hunched,  for  the  fore-limbs  are  scarcely 
at  all  used  for  support.  Harrison  Ax*uar. 

Philadelphia,  Jan.  4. 


Butterflies  in  southern  Connecticut. 

During  the  summer  and  autumn  of  1884  and  1886, 
I  was  collecting  butterflies  in  southern  Connecticut 
In  the  first  season  I  found  Pyrameis  cardui  very 
abundant,  P.  huntera  comparatively  rare,  while  of 
P.  atlanta  I  saw  only  two  specimens,  both  of  which  I 
secured.  The  next  summer,  on"  precisely  the  same 
ground  and  in  the  same  time,  I  took  all  I  wanted  of 
P.  atlanta,  only  two  of  the  huntera,  while  I  did  not 
see  a  single  specimen  of  P.  cardui.  I  should  be  glad 
if  some  one  would  explain  this.  I  do  not  imagine 
my  collections  could  have  been  extensive  enough  to 
seriously  affect  the  abundance  of  any  of  the  species 
in  the  locality. 

I  might  also  say,  that,  of  a  large  number  of  speci- 
mens of  Argynnis  idalia  taken  in  the  two  seasons,  a 
very  great  majority  were  females ;  and  of  the  males, 
not  one  was  in  a  perfect  condition,  most  of  them 
being  badly  torn  and  much  faded.  This  would  seem 
to  indicate  that  they  appeared  before  the  females. 

„  L.  K.  Johnson. 

Evauston,  III,  Jan.  a 
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CHMENT  OF  THE  SOIL  BY 
VATION    OF     'ENRICHING 

cation  almost  as  old  as  agricul- 
much  older  than  the  earliest  lit- 
ture,  —  that  certain  crops  appear 
ertility  of  the  soil  upon  which 
or,  to  state  the  case  more  accu- 
a  favorable  influence  upon  the 
ceeding  crop.  Red  clover  is  the 
of  such  a  crop;  and  the  use  of 
neans  of  renovating  poor  or  ex- 
30-extensive  with  improved  agri- 
:rops9  on  the  contrary,  have  an 
ad  are  denominated  exhausting, 
he  cereals. 

facts  just  recounted  are  suffi- 
rn,  their  cause  or  causes  are  by 
made  out.    The  first  attempts  at 
rally  assumed  that  the  exhaust- 
>re  from  the  soil  than  the  enrich- 
lat  amounts  to  the  same  thing, 
re  the  medium  of  conveying  ma- 
atmosphere  to  the  soil.     The  en- 
riching <^~r        re  also  supposed  to  improve  the 
soil  by  facilitating  the  direct  acquisition  of  mate- 
rial by  the  soil  from  the  air,  accomplishing  this  by 
shading  the  soil,  by  the  mechanical  action  of  their 
roots,  and  also,  in  case  of  root-crops,  for  exam- 
ple, by  the  tillage  necessary  for  their  cultivation. 

Thaer  and  his  school,  to  whom  we  owe  these 
attempts  at  explanation,  considered  the  humus  of 
the  soil  to  be  the  real  food  of  the  plants,  and  the 
mineral  matters  to  be  unessential,  and  naturally 
found  support  for  their  hypotheses  in  the  great 
increase  in  the  organic  matter  or  humus  of  the 
soil  consequent  upon  the  growth  of  such  a  crop  as 
clover,  for  example.  As  the  progress  of  investi- 
gation brought  about  a  better  understanding  of 
the  laws  of  vegetable  nutrition  and  the  sources  of 
plant-food,  these  views  as  to  the  action  of  enrich- 
ing crops  were  gradually  modified ;  but  they  con- 
tinued, and  still  continue,  to  follow  the  general 
lines  laid  down  by  Thaer.  We  now  know  that 
the  plant  obtains  from  the  soil  its  mineral  ingredi- 
ents and  its  nitrogen,  while  the  bulk  of  its  'or- 
ganic' matter  is  assimilated  by  its  leaves.  It  is 
plainly  impossible  that  a  crop  should  enrich  the 
soil  in  mineral  matters.    All  crops  enrich  the  soil 


in  carbon  to  some  extent,  since  their  roots  and 
stubble  remain  in  the  soil;  but  this  carbon  ap- 
pears to  be  of  no  direct  use  to  the  plant.  There 
remains  only  the  nitrogen,  and  the  modern  theo- 
ries of  the  action  of  enriching  crop9  are  based  on 
the  belief  that  they  somehow  increase  the  store  of 
nitrogen  in  the  soil.  Indeed,  if  we  substitute  ni- 
trogen for  humus  in  Thaer's  hypotheses,  we  have 
very  nearly  the  views  of  recent  authors. 

Before  proceeding  to  discuss  these  views,  how- 
ever, it  will  be  well  to  inquire  whether  this  sup- 
posed enrichment  of  the  soil  is  a  fact.  The  bene- 
fits of  a  judicious  rotation  of  crops  are  undoubted, 
but  they  are  susceptible  of  a  variety  of  explana- 
tions. A  crop  like  clover,  for  example,  may  pro- 
mote the  growth  of  a  succeeding  grain-crop  in  a 
variety  of  ways,  having  no  relation  to  the  stock  of 
nitrogen  in  the  soil.  Only  careful  scientific  ex- 
periments can  decide  whether  such  crops  actually 
enrich  the  soil  in  nitrogen.  Unfortunately,  but 
few  experiments  upon  this  subject  have  as  yet 
been  made,  and  some  of  those  reported  are  of 
doubtful  value.  Considerable  interest,  therefore, 
attaches  to  the  experiments  made  by  Strecker  in 
the  year  1883-84  at  Gdttingen,  an  account  of 
which  has  recently  been  published,1  along  with  a 
very  complete  review  of  the  literature  of  the  sub- 
ject. 

Strecker  experimented  upon  plants  and  soils  in 
pots,  lupines  serving  to  represent  the  legumes,  and 
oats  the  cereals.  But  one  of  the  vegetation  ex- 
periments of  1888  succeeded  ;  viz.,  one  with  lu- 
pines in  unmanured  sand.  From  the  data  given, 
it  appears  that  the  soil  and  roots  remaining  in  the 
pot  contained  only  about  40  per  cent  of  the  ni- 
trogen originally  present  in  the  sand,  or  introduced 
in  the  seed  or  in  the  rain  to  which  the  pote  were 
exposed.  On  the  other  hand,  the  amount  thus  re- 
moved from  the  soil  was  only  about  89  per  cent  of 
the  total  quantity  found  in  the  aerial  portions  of 
the  plants :  the  remaining  61  per  cent,  therefore, 
must  either  have  been  assimilated  directly  from 
the  atmosphere  or  been  absorbed  from  it  by  the 
soil.  Six  pots  without  plants  were  al*o  exposed 
during  the  summer  ;  and  these  showed,  without 
exception,  a  considerable  loss  of  nitrogen,  which, 
as  there  was  no  drainage  from  the  pots,  must 
have  passed  off  into  the  air.  Two  of  the  pots 
contained  unmanured  sand  with  0.0015  per  cent 
of  nitrogen  ;  and  the  variations  in  these  were  evi- 
dently within  the  limits  of  analytical  error  and  of 

1  Journ.  /.  landw.,  xxxiv.  1. 
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no  significance.  The  other  four  pots  contained 
the  same  sand  manured  with  bone-dust,  and  these 
showed  an  unmistakable  loss  of  nitrogen.  This  loss, 
of  course,  was  from  the  manure  rather  than  from 
the  soil,  and  it  seems  probable  that  it  was  due  to 
the  loss  of  nitrogen  in  the  free  state  during  decay 
which  has  been  shown  to  occur  by  Beiset,  Lawes 
and  Gilbert,  Kdnig  and  Kieson,  Dietzell,  Morgen, 
and  others,  including  the  writer.  At  the  same 
time,  these  results  show  that  this  loss  may  take 
place  under  the  circumstances  in  which  organic 
matter  exists  in  the  soil  or  in  the  added  manure. 
Strecker  observed  that  the  loss  was  less  when  the 
soil  was  stirred  on  the  surface  than  when  undis- 
turbed, and  greater  in  the  sun  than  in  the  shade. 
He  explains  the  former  fact  by  the  hypothesis 
that  the  loosened  soil  absorbed  ammonia  from  the 
air  more  freely  than  the  compact  one,  and  thus 
made  good  part  of  the  loss  just  noted. 

The  experiments  of  1884  were  made  partly  in 
glass  pots,  and  partly  in  zinc  boxes.  Both  stood 
under  cover,  protected  from  both  rain  and  dew. 
Some  were  filled  with  sand,  and  some  with  gar- 
den-soil. As  before,  lupines  and  oats  were  used 
as  experimental  plants,  and  pots  were  also  left 
without  plants  for  the  purpose  of  observing  the 
loss  of  nitrogen  noted  in  the  previous  year's  ex- 
periments. 

Strecker's  principal  conclusions  from  his  results 
were  as  follows :  — 

1.  A  naked  soil  exhales  during  the  summer 
considerable  quantities  of  nitrogen.  The  loss  is 
greater  from  compact  than  from  stirred  soil. 
The  results  of  the  experiments  of  1884  upon  this 
point  were  of  the  same  character  as  those  of  1883 ; 
that  is,  the  results  in  the  sand  alone  are  of  no 
significance,  while  those  in  the  manured  sand 
show  in  reality  a  loss  of  nitrogen  by  the  manure. 
In  addition  to  this,  however,  one  of  the  pots  with 
garden-soil  showed  an  unmistakable  loss  of  ni- 
trogen. 

2.  If  the  soil  is  occupied  by  oats  or  lupines,  this 
loss  of  nitrogen  is  diminished.  Some  loss  was 
still  observed  in  most  cases;  but  when  lupines 
were  grown  in  unmanured  sand,  the  results,  cal- 
culated on  the  basis  of  the  minimum  percentage 
of  nitrogen  originally  found  in  the  sand,  showed  a 
gain  of  nitrogen  by  the  soil  and  roots.  An  un- 
mistakable increase  of  the  nitrogen  of  soil  and 
plant  over  that  of  soil  and  seed  was  noted  in 
several  of  these  trials  in  unmanured  sand. 

8.  In  all  cases  in  which  the  soil  was  tolerably 
rich  in  nitrogen,  less  nitrogen  was  found  in  it 
after  the  growth  of  a  crop  and  the  removal  of  the 
aerial  portions  than  was  present  at  the  beginning 
of  the  experiment :  in  other  words,  there  was  no 
enrichment  of  the  soil. 


4.  No  essential  difference  was  observed  between 
lupines  and  oats.  Both  drew  their  supply  of  ni- 
trogen from  the  soil,  and,  in  most  if  not  all  cases, 
left  it  poorer  than  they  found  it. 

It  will  be  seen  that  Strecker's  experiments  give 
little  countenance  to  any  hypothesis  of  a  gain  of 
nitrogen  from  the  atmosphere.  In  this  respect 
they  differ  from  the  results  reported  by  Atwater. a 

The  latter  experimented  upon  peas  grown  in 
sand  and  watered  with  a  solution  of  plant-food, 
and  found  in  nearly  every  case  much  more  ni- 
trogen in  soil  and  plant  than  was  supplied  in  seed 
and  nutritive  solution.  His  results,  however,  do 
not  bear  directly  upon  the  question  under  discus- 
sion, because  he  removed  the  whole  plant,  in- 
cluding the  roots,  from  the  soil,  and  determined 
only  the  total  nitrogen  in  roots  and  tops  and  the 
residual  nitrogen  of  the  soil.  It  would  seem, 
however,  that,  if  plants  can  gain  so  large  a  pro- 
portion (up  to  50  per  cent)  of  their  nitrogen  from 
the  air  as  they  did  in  these  experiments,  they 
might  very  well  enrich  the  soil  in  nitrogen  through 
their  roots  and  stubble.  Strecker's  experiments 
are  very  interesting  as  regards  the  relations  of 
soil  and  plant  to  the  nitrogen  supplies  of  the 
atmosphere,  but  they  are  entirely  inadequate  to 
explain  the  functions  of  'enriching  crops'  in  agri- 
culture. Pot  experiments,  while  they  permit  any 
exchange  of  nitrogen  between  crop  and  atmos- 
phere to  be  accurately  observed,  practically  as- 
sume that  the  soil  ends  at  the  depth  of  ten  or 
twelve  inches,  and  take  no  account  of  the  subsoil 
as  a  source  of  nitrogen.  They  thus  ignore  a 
factor  of  great  importance,  and  one  which  affects 
the  question  in  two  distinct  ways.  In  the  first 
place,  large  amounts  of  nitrates  may  escape  into 
the  subsoil  with  the  drainage- water.  I  have  dis- 
cussed in  an  earlier  article  (Science,  iii.  No.  48), 
the  results  of  experiments  by  Lawes  and  Gilbert 
and  by  Deherain,  bearing  on  this  subject,  and 
have  shown  that  the  deep-rooting  leguminosae, 
which  have  a  long  growing-season,  have  an  im- 
portant function  in  arresting  these  nitrates,  and 
storing  them  up  in  an  insoluble  form,  to  be  set 
free  again  gradually  for  the  use  of  a  succeeding 
crop.  According  to  Lawes  and  Gilbert,  it  is  at 
least  probable  that  the  roots  of  clover  in  some 
way  serve  to  convey  the  nitric  ferment  into  the 
subsoil  (which  is  naturally  nearly  destitute  of  it), 
and  thus  indirectly  convert  the  insoluble  nitrogen 
compounds  there  present  into  nitrates,  which  they 
then  proceed  to  assimilate. 

In  the  second  place,  it  would  appear  that  clover 
and  similar  deep-rooting  plants  may  bring  up 
nitrogen  from  the  subsoil  and  deposit  it  in  their 
upper  roots  and  stubble.    While  the  soil  as  a 

1  Amer.  chem.journ.y  vi  885. 
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whole  is  not  enriched  by  this  process,  the  surface 
soil  is,  and  this  concentration  of  nitrogen  in  a 
smaller  soil  area  may  greatly  facilitate  the  growth 
of  a  succeeding  shallow-rooting  and  quick-grow- 
ing crop.  Drechsler '  has  attempted  to  show  that 
such  an  enrichment  of  the  surface  soil  is  impos- 
sible. He  argues,  that,  since  the  roots  develop 
chiefly  where  they  find  food,  if  they  find  their 
supply  of  nitrogen  chiefly  in  the  subsoil,  they  will 
develop  chiefly  there,  and  consequently  will  not 
enrich  the  surface  soil.  It  is  not  difficult  to 
show,  however,  that-  this  reasoning  is  fallacious. 
It  is  no  more  difficult  to  conceive  that  nitrogen 
should  be  transferred  from  the  subsoil  roots  to 
the  surface-soil  roots,  if  the  latter  found  an 
abundant  supply  of  mineral  matters  at  hand, 
than  it  is  to  conceive  that  both  nitrogen  and 
ash  ingredients  may  be  transferred  from  the 
roots  to  the  aerial  parts  of  the  plant,  provided 
the  latter  find  a  sufficient  supply  of  carbon  di- 
oxide. Let  us  suppose  the  surface  soil  to  be 
absolutely  destitute  of  nitrogen  to  the  depth  of 
six  inches,  and  that  the  nitrogen  of  the  seed  is 
sufficient  to  supply  the  growth  of  a  root  down 
into  the  nitrogen-bearing  layers  below.  A  plant 
would  certainly  grow  under  such  conditions ;  and, 
when  the  crop  was  harvested,  its  stubble  and  what 
roots  it  had  formed  in  the  upper  six  inches  of  the 
soil  would  contain  nitrogen,  and  the  surface  soil 
would  be  enriched  to  just  this  extent  at  the  ex- 
pense of  the  subsoil. 

It  would  appear,  then,  that  such  an  enrichment 
of  the  surface  soil  is  possible.  But  few  experi- 
ments calculated  to  demonstrate  its  actual  occur- 
rence have  been  made.  The  problem  is  not  an 
easy  one.  It  is  difficult  to  take  samples  of  a  soil 
which  shall  be  truly  average  samples;  and  the 
percentage  differences  are  so  small  that  they 
may  easily  be  hidden  by  an  error  in  sampling. 
Analyses  by  Deherain  and  by  Lawes  and  Gilbert, 
however,  appear  to  show  that  such  a  gain  does 
take  place. 

Finally,  the  relative  power  of  different  plants 
to  assimilate  nitrogen  has  an  important  bearing  on 
this  question.  Wagner  has  rendered  it  probable 
that  leguminous  plants  are  able  to  assimilate 
freely  the  comparatively  insoluble  nitrogen  of 
the  soil,  while  the  cereals  require  their  nitrogen 
in  an  easily  soluble  form.  If  this  is  true,  one  of 
the  functions  of  enriching  crops  may  be  assumed  to 
be  to  gather  the  nitrogen  of  the  soil  which  is  un- 
available to  other  crops,  concentrate  it  in  its  roots 
and  stubble,  and  yield  it  up  again  by  decay  to  the 
following  crop. 

On  the  whole,  it  does  not  seem  difficult  to  ac- 
count for  the  effects  of  enriching  crops  without 
1  Journ.  f.  landw,  xxxt  80. 


supposing  that  they  draw  materially  from  the  ni- 
trogen of  the  air,  while  not  excluding  the  possi- 
bility of  their  so  doing.  Whether  our  agriculture 
is  flourishing,  as  Lawes  and  Gilbert  maintain,  at 
the  expense  of  the  accumulated  nitrogen  of  past 
centuries,  or  whether  there  are  processes  by  which 
free  nitrogen  is  brought  into  combination  again  in 
quantities  sufficient  to  balance  the  evolution  of 
free  nitrogen  which  we  know  to  be  continually 
going  on,  is  as  yet  an  unsettled  question. 

H.  P.  Abmsbt. 


NATURAL  QAS. 


A  lecture  on  the  subject  of  natural  gas  was 
delivered  at  the  Franklin  institute  on  Saturday 
evening,  Dec.  18  last,  by  Mr.  Charles  A.  Ash- 
burner,  geologist  in  charge  of  the  State  geological 
survey.  The  lecturer  stated  that  natural  gas  was 
by  no  means  a  recent  discovery.  Even  its  utiliza- 
tion for  the  purposes  of  the  mechanic  arts  had 
been  successfully  attempted  in  China,  where,  by 
pipes  of  bamboo,  it  had  been  conveyed  from  nat- 
ural wells  to  suitable  furnaces,  where,  by  means 
of  terra-cotta  burners,  it  was  consumed.  In  the 
confines  of  Persia,  in  the  south  of  France,  and  in 
our  own  western  states,  burning-springs  bad  long 
been  known.  When  Lafayette  visited  this  coun- 
try in  1821,  the  inn  in  the  town  of  Fredonia,  N.  Y., 
was  illuminated  in  his  honor  by  gas  procured 
from  a  neighboring  well.  It  is,  however,  only 
within  recent  years  that  natural  gas  has  arisen  to 
any  importance  in  its  bearing  on  the  mechanic 
arts.  At  present  the  great  iron  and  glass  works 
of  Pittsburg  and  of  other  places  are  supplied  with 
natural  gas  as  their  only  fuel,  and  millions  of 
cubic  feet  are  yearly  consumed  in  Pittsburg  and 
similarly  situated  cities. 

Of  the  origin  of  natural  gas  there  seems  to  be 
no  reasonable  doubt.  It  arises  from  the  decompo- 
sition of  forms  of  animal  or  vegetable  life  embed- 
ded in  the  rocks  in  suitable  situations.  The  gas 
is  not  believed  to  be  generated  continuously,  but 
merely  to  be  stored  in  porous  or  cavernous  rocks 
overlaid  by  impervious  strata.  When  these  col- 
lections are  tapped,  the  gas  is  set  free,  but  a  new 
supply  is  not  being  formed  to  take  its  place.  The 
position  at  which  the  gas  is  found  is  very  vari- 
able, depending  upon  the  force  of  gravity  and 
upon  the  position  of  the  porous  layer  in  which  the 
gas  is  confined.  The  lecturer  entered  into  an  ac- 
curate description  of  the  localities  in  which  the 
gas  was  found,  and  gave  the  reasons  why  it  was 
hopeless,  from  geological  grounds,  to  look  for  nat- 
ural gas  east  of  the  Alleghenies.  The  region  in 
which  the  gas  is  found  is  practically  embraced  in 
that  portion  of  Pennsylvania  west  of  the  Alle- 
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gheny  Mountains,  and  extending  a  very  short  dis- 
tance into  Ohio,  New  York,  and  West  Virginia, 
and  it  is  also  stated  to  have  been  found  in  a  very 
limited  extent  in  Illinois  and  Kansas. 

The  most  important  economic  locality  is  that  in 
the  immediate  vicinity  of  Pittsburg,  which  sup- 
plies that  city  with  the  fuel  for  the  vast  iron  and 
glass  works  and  for  numerous  private  dwellings. 
There  are  6  natural  gas  companies  in  that  city, 
managing  107  wells,  and  supplying  the  gas 
through  over  500  miles  of  pipe,  of  which  232 
miles  are  situated  in  the  city  proper.  The  total 
area  of  pipe  leading  into  Pittsburg  is  given  as 
1,846,608  square  inches,  and  the  total  capacity  of 
the  lines  is  estimated  at  over  250,000,000  cubic 
feet  of  gas  per  day.  The  largest  company  is  the 
Philadelphia  natural  gas  company,  which  supplies 
over  400  manufactories  and  over  7.000  dwellings 
with  the  entire  amount  of  fuel  consumed.  The 
composition  of  natural  gas  varies  greatly,  both  in 
specimens  from  different  wells  and  in  those  from 
the  same  well  at  different  times.  In  general 
terms,  it  can  be  described  as  a  mixture  of  hydro- 
gen, nitrogen,  and  marsh-gas,  with  occasionally 
higher  carbon  compounds.  It  burns  with  a  nearly 
colorless  flame,  and  gives  off  no  odor  or  delete- 
rious matter. 

In  speaking  of  the  use  of  natural  gas  for  do- 
mestic purposes,  Mr.  Ashburner  pointed  out  the 
great  advantages  which  a  gaseous  fuel  has  over  a 
solid  one  like  coal,  and  stated  his  belief  that  the 
greatest  of  the  advantages  of  the  discovery  of 
natural  gas  was  that  it  had  proven  the  great 
economy  and  practical  utility  of  such  fuel.    A 
thousand  cubic  feet  of  gas  was  calculated  to  equal 
in  heating  capacity  55  pounds  of  coal.     He  stated 
that  the  use  of  natural  gas  for  domestic  purposes 
would  not  have  been  possible  without  the  inven- 
tions of  Mr.  Westinghouse  of  Pittsburg,  two  of 
whose  inventions  the  lecturer  illustrated.    One  of 
these  inventions  was  intended  to  prevent  leakage 
from  gas-pipes,  and  to  locate  leaks   accurately 
when  they  occurred.   The  leaking  gas  is  conveyed 
to  the  nearest  lamp-post  and  there  consumed. 
Another  invention  was  a  most  ingenious  pressure 
regulator,  which  not  only  regulates  the  pressure 
at  which  the  gas  is  supplied  to  the  burners,  re- 
gardless of  the  pressure  in  the  mains,  but,  in  the 
event  of  the  pressure  in  the  mains  dropping  to 
zero,  automatically  shuts  off  all  gas  from  the 
house ;  nor  is  it  possible  to  turn  the  gas  on  again, 
without  violence  to  the   regulator,  until  every 
source  of  escape  of  gas  larger  than  a  pin-hole  leak 
has  first  been  corrected.    A  model  of  the  regula- 
tor was  exhibited.    The  lecture  was  illustrated  by 
drawings  and  maps  and  by  a  small  working  model 
of  a  well-boring  apparatus. 


In  answer  to  inquiries,  the  lecturer  stated  that 
the  source  of  natural  gas  was  certainly  capable  of 
exhaustion,  but  that  he  did  not  think  there  was 
any  imminent  danger  of  such  a  calamity.  The 
sources  of  supply  would  certainly  last  many 
years;  and  he  believed,  that,  before  they  would 
give  out,  a  method  of  producing  an  artificial  gas 
would  be  invented  which  would  perfectly  sup- 
plant the  present  natural  gas.  The  cost  of  natural 
gas  could  not  tie  compared  with  our  coal-gas,  for 
the  reason  that  the  natural  gas  was  not  sold  by 
meter.  The  consumer  makes  a  yearly  contract 
with  the  company  to  supply  him  with  light  or 
fuel,  or  both,  at  certain  rates.  A  house  contain- 
ing twelve  rooms  costs,  to  heat  and  light,  from 
$70  to  $90  a  year.  The  use  of  the  gas  is  most 
satisfactory ;  for,  by  means  of  an  automatic  regu- 
lator, every  room  of  a  house  may  be  kept  at  a 
temperature  not  varying  two  degrees,  regardless 
of  the  condition  of  the  outside  temperature  or  the 
pressure  on  the  mains.  Defects  and  troubles  were 
met  with  from  lack  of  understanding  bow  to 
properly  regulate  the  supply  or  the  combustion. 

In  reply  to  the  question  as  to  whether  he 
thought  it  wise  for  the  city  of  Philadelphia  to 
lease  the  gas-works  for  a  term  of  years,  Mr.  Ash- 
burner replied,  that,  as  a  business-man,  he  would 
say  that  any  scheme  for  supplying  the  ordinary 
form  of  coal-gas  was,  at  the  present  time,  ex- 
tremely uncertain  as  a  business  venture.  He 
believed  that  a  very  short  time  would  demon- 
strate that  there  was  a  method  of  generating  a 
fuel  gas  which  would  totally  supplant  all  present 
modes  of  heating,  and  that  electricity  had  already 
solved  the  problem  of  illumination.  We  were  in 
a  transition  stage  with  regard  to  both  heating  and 
light,  and  for  these  reasons,  and  from  this  stand- 
point, he  would  regard  any  movement  as  un- 
desirable at  this  time. 


PURITY  OF  ICE, 

The  state  board  of  health  of  New  York  has 
recently  published  a  report  on  the  purity  of  ice 
from  Onondaga  Lake,  the  Erie  canal  at  Syracuse, 
and  Cazenovia  Lake,  being  the  ice-supply  of  Syra- 
cuse. The  local  board  of  health  regarded  that  cut 
from  Onondaga  Lake  as  being  detrimental  to 
health.  Into  this  lake  discharges  the  creek  of  the 
same  name ;  and  into  the  creek  is  discharged  the 
sewage  of  the  city  of  Syracuse,  which  amounts 
to  five  millions  of  gallons  daily.  At  the  time  the 
inspection  of  this  lake  was  made,  there  was  a 
margin  of  from  one  to  four  feet  wide  of  black, 
putrefying  organic  matter  along  the  shores.  The 
analyses  of  the  ice  from  this  lake  showed  that  it 
contained  probably  from  ten  to  twelve  per  cent 


January  14,  1887.] 


SCIENCE. 


41 


of  the  sewage  impurities  dissolved  in  the  same 
quantity  of  unfrozen  water  of  the  lake.  This  ice 
also  showed  the  presence  of  bacteria  in  great 
abundance,  retarded  somewhat  in  their  growth 
by  the  ice,  but  not  destroyed  by  it.  It  is  perhaps 
needless  to  say  that  this  ice  was  pronounced  to- 
tally unfit  for  any  purposes  where  it  is  liable  to 
come  in  contact  with  food  or  drink.  The  ice 
from  the  Erie  canal  was  also  condemned,  while 
there  was  not  sufficient  evidence  to  warrant  a 
condemnation  of  that  from  Cazenovia  Lake.  The 
report,  valuable  for  what  has  already  been  men- 
tioned, is  still  more  so  by  reason  of  the  numerous 
references  to  instances  in  which  impure  ice  has 
been  the  cause  of  dysentery  and  other  diseases. 
The  earliest  of  these  was  that  at  Rye  Beach, 
N.H.,  reported  by  Dr.  A.  H.  Nichols  of  Boston 
in  1875,  in  which  there  broke  out  among  the 
guests  of  a  large  hotel  at  that  place  an  epidemic 
of  gastro-enteritis,  caused  by  impure  ice  from  a 
filthy  pond.  Another  instance  of  sickness  caused 
by  impure  ice,  referred  to  in  the  report,  is  that  of 
an  epidemic  of  dysentery  which  occurred  in  1879 
at  Washington,  Conn.,  investigated  by  Dr.  Brown 
of  that  place  and  by  Dr.  Raymond  of  Brooklyn. 
The  ice  had  been  gathered  from  a  pond  which 
had  been  used  as  a  wallowing-ground  by  the  pigs. 
Other  instances  are  quoted  of  the  injurious  effects 
of  impure  ice  upon  the  public  health,  and  suffi- 
cient evidence  given  to  show,  that,  in  the  process 
of  freezing,  water  does  not  purify  itself.  Tlje  re- 
port, taken  as  a  whole,  is  a  very  valuable  contri- 
bution to  this  subject,  and  a  complete  refutation 
of  the  old  idea  that  all  ice  must  of  necessity  be 
pure. 


COLOR-BLINDNESS  AMONG  RAILWAY 

EMPLOYEES. 

Dr.  B.  Jot  Jeffries,  at  the  last  meeting  of  the 
American  ophthalmological  society,  called  atten- 
tion to  the  total  failure  on  the  part  of  the  Massa- 
chusetts authorities  to  enforce  the  law  passed  in 
that  state  in  1881,  by  which  railroad  companies 
are  prohibited  from  employing  persons  who  are 
color-blind,  or  whose  sight  is  defective,  in  posi- 
tions requiring  them  to  distinguish  form  or  color 
signals,  unless  such  persons  have  been  certified 
by  some  competent  person  employed  and  paid 
by  the  company  as  not  disqualified  for  such  posi- 
tions by  color-blindness  or  other  defective  sight. 
A  penalty  of  a  hundred  dollars  is  affixed  for  each 
violation  of  the  act.  In  reference  to  the  enforce- 
ment of  the  law,  Dr.  Jeffries  says  that  "it  is 
practically  as  dead  a  letter  as  the  liquor  laws." 
Numerous  cases  are  cited  which  have  come  under 
the  care  of  the  speaker  in  which  the  law  has  been 


grossly  violated.    In  one  case  a  brakeman  who 
had  been  on  a  road  three  years  had  been  tested  as 
to  his  vision  by  the  train-despatcher,  who  had 
asked  him  how  many  knobs  there  were  on  an  ad- 
jacent telegraph-pole,  telling  him  his  vision  was 
as  good  as  any  one  on  the  road.    Another  instance 
of  the  manner  in  which  the  law  is  violated  was 
that  of  a  gateman  who  applied  to  Dr.  Jeffries  for 
a  certificate  for  blindness  contracted  in  the  army, 
in  order  that  he  might  obtain  a  pension  from  the 
government.    Although  this  man  was  so  blind 
from  atrophy  of  the  optic  nerve  that  he  groped 
his  way  into  the  doctor  8  office,  yet  he  was  on 
duty  as  a  gateman  at  an  important  railroad-cross- 
ing, having  a  certificate  from  the  examiner  of  the 
railroad  company  "  that  he  is  not  disqualified  by 
defective  sight.'*    The  man  himself  acknowledged 
that  he  was  completely  blind  in  the  sun,  and 
could  not  see  people  at  his  crossing.     A  number 
of  instances  are  given  where  engineers  and  con- 
ductors were  employed   by  railroad  companies, 
although  they  were  completely  color-blind.  Some- 
thing of  the  same  negligence  seems  to  exist  in  the 
licensing  of   pilots.     One  pilot   who  could  not 
recognize  a  colored  side-light  held  in  the  sun  six 
feet  before  his  face  was  examined  by  a  marine 
hospital  surgeon,  and  reported  as  partially  color- 
blind.   This  enabled  him  to  be  further  examined 
by  the  local  inspectors,  who  passed  him  by  their 
tests,  and  the  man  has  a  full  license.    In  com- 
menting on  this  case.  Dr.  Jeffries  well  asks,  "How 
many  more  are  there?"    The  matter  is  one  of 
such  grave  importance,  involving  as  it  does  the 
life  and  limb  of  every  traveller  by  land  and  sea, 
that  the  Ophthalmological  society  could  be  of  no 
greater  benefit  to  their  fellow -beings   than   in 
calling  the  attention  of  the  authorities  to  these 
gross  violations  of  the  statute,  and  protesting 
against  their  continuance. 


COMMISSIONER  HADLEYS  SECOND  AN- 
NUAL REPORT. 

Professor  Richmond  M.  Smith,  writing  in  the 
Political  science  quarterly  &  tew  months  ago,  said, 
in  his  article  examining  the  various  state  labor 
bureaus  and  their  methods,  that  "the  business  of 
collecting  statistics  successfully  is  one  which  re- 
quires a  great  deal  of  experience,  besides  knowl- 
edge and  administrative  ability,  on  the  part  of 
the  chief,"  and  for  the  lack  of  that  experience  he 
found  the  reports  of  most  of  the  chiefs  defective 
both  in  method  and  in  results.  When  Professor 
Hadley  of  Yale  college  was  appointed,  two  years 
ago,  chief  of  the  Connecticut  bureau  of  labor 
statistics,  it  was  foreseen  that  statistics  collected 
by  one  of  his  ability  and  experience  in  handling 
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economic  questions  would  be  of  unusual  value. 
The  report,  which  has  just  been  laid  before  the 
Connecticut  legislature,  amply  justifies  the  ex- 
pectations entertained  concerning  it.  Guided  both 
by  the  judgment  of  the  chief  and  a  special  resolu- 
tion of  the  general  assembly,  the  investigations 
undertaken  by  the  bureau  during  the  past  year 
were  restricted  to  a  few  topics,  and  then  made  as 
thorough  and  searching  as  possible. 

The  specific  questions  under  consideration  were 
weekly  payment  and  child-labor;  and  Professor 
Hadley's  report  concerning  them  may  be  divided 
into  three  parts.  The  first  is  a  bare  summary  of 
results,  possibly  intended  for  such  legislators  as 
lack  either  the  time  or  the  inclination  to  study 
the  tables  of  statistics  for  themselves.  The  second 
part  is  made  up  of  two  essays,  —  on  labor  legis- 
lation and  its  enforcement,  and  on  the  credit 
system.  The  third  part  consists  of  the  tables  of 
statistics,  with  a  brief  explanation  of  them. 

In  taking  up  the  subject  of  weekly  payment, 
Professor  Hadley  first  determined  the  facts  as  they 
are.  He  found,  that,  of  the  factory  operatives  in 
Connecticut,  a  little  less  than  two-fifths  are  paid 
weekly,  a  little  more  than  two-fifths  monthly,  and 
about  one-fifth  fortnightly.  Aside  from  salaried 
persons,  it  is  found  that  something  more  than  three- 
sevenths  of  the  hands  are  paid  by  the  piece,  the 
remainder  by  the  day.  The  percentage  of  those 
paid  by  piece-work  is  much  greater  among  the 
female  than  among  the  male  operatives.  No  con- 
nection is  found  to  exist  between  payment  by  the 
piece  and  weekly  payments.  The  concerns  that 
have  not  adopted  a  system  of  weekly  payments 
offer  various  explanations  of  their  action.  Some 
make  no  change  from  their  custom  of  monthly 
payments  because  they  find  no  demand  for  any 
change;  others  believe  weekly  payments  to  be 
impracticable;  still  others  believe  weekly  pay- 
ments to  be  a  bad  thing  for  the  operatives  them- 
selves. 

Of  the  70,000  hands  specified  in  the  report, 
20,000  are  women,  and  about  3,000  are  children. 
The  number  of  children  really  employed,  Professor 
Hadley  believes  to  be  greater  than  shown  by  the 
figures.  With  the  children,  monthly  payment  is 
most  frequent.  It  is  an  interesting  fact,  too,  that 
the  larger  the  factory,  the  greater  is  the  percent- 
age of  women  employed.  The  number  of  children 
reported,  on  the  other  hand,  is  greatest  in  mills 
employing  between  one  hundred  and  two  hundred 
hands.  The  employment  of  women  reaches  the 
largest  proportions  in  the  manufacture  of  wear- 
ing-apparel ;  that  of  children,  in  textile  industry, 
where  the  percentage  averages  about  nine.  The 
children  are  principally  occupied  in  tending 
machinery.    The  returns  as  to  the  wages  of  these 


children  show  a  scale  of  wages  running  from 
about  a  dollar  a  day  (paid  to  hands  over  eighteen 
years  of  age)  to  thirty-five  cents  a  day  (paid  to  the 
youngest  hands). 

Of  65,637  hands,  about  five  per  cent  are  em- 
ployed 64  hours  or  less  per  week,  twenty-two  per  -* 
cent  from  54  to  59  hours,  over  fifty-six  per  cent 
from  591  to  60  hours,  while  sixteen  per  cent  have 
an  average  working-day  of  more  than  10  hours. 
The  longer  hours  prevail  generally  in  the  textile 
industries,  though  barbers  reported  the  longest 
hours  of  all,  —  92  hours  weekly.  The  cigar- 
makers,  the  only  trade  in  which  the  eight-hoar 
system  was  carried  into  effect,  show  a  decided 
reduction  in  this  respect.  In  concluding  this 
portion  of  his  report,  Professor  Hadley  says  :  — 

"  We  thus  reach  the  conclusion  that  monthly 
payments,  long  hours,  and  child-labor  go  hand  in 
hand.  This  fact  is  in  one  sense  precisely  what 
might  have  been  expected  ;  yet  the  results  are  so 
noticeable  that  they  will  bear  repeating.  First, 
practically  none  of  the  weekly  payment  mills 
have  a  normal  working-day  of  over  ten  hours. 
Second,  leaving  out  cases  of  fortnightly  or  mixed 
payment,  a  minority  of  men,  a  majority  of  women, 
and  a  two-thirds  majority  of  children,  are  paid 
monthly.  Third,  less  than  one-eighth  of  the 
men,  but  more  than  one-fifth  of  the  women,  and 
more  than  one-third  of  the  children,  are  employed 
regularly  over  ten  hours  a  day.  Fourth,  the  coun- 
ties and  industries  which  show  the  largest  propor- 
tion of  weekly  payment,  show  the  smallest  pro- 
portions of  women  and  children  employed,  and 
vice  versa" 

Now,  these  three  things,  —  child-labor,  long 
hours,  monthly  payments,  —  when  found  co-ex- 
isting, indicate  a  society  on  a  low  industrial  level. 
Any  one  of  them  may  be,  in  exceptional  cases, 
necessary ;  but  the  three  in  conjunction  indicate 
an  evil  which  the  state  is  justified  in  attempting 
to  remedy  by  legislation.  The  discussion  which 
follows  as  to  the  practical  difficulties  of  labor  legis- 
lation and  the  proper  attitudes  of  labor  organiza- 
tions toward  the  law,  is  in  every  way  commend- 
able, and  we  regret  that  lack  of  space  forbids  our 
reproducing  the  most  important  portions  of  it. 
One  or  two  extracts  must  suffice. 

"To  make  a  law  worth  any  thing  at  all,  some- 
body must  be  willing  to  incur  the  hardship  and 
odium,  and,  if  need  be,  actual  danger,  in  order 
that  its  provisions  may  be  carried  out.  If  a  body 
of  workmen  demand  legislation,  and  then,  either 
through  apathy  or  timidity,  are  not  prepared  to 
support  the  officer  of  the  law  in  its  execution, 
they  are  simply  encouraging  sham  legislation. 
It  is  perfectly  easy  for  a  legislator  to  vote  for  a 
law  which  will  satisfy  the  demands  of  extremists 
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and  not  accomplish  its  objects.  Tbe  more  extreme 
the  character  of  the  measure,  the  surer  it  is  of 
non-enforcement. " 

"If  organized  labor  takes  a  fair  legal  chance 
f  for  prosecuting  the  grievances  of  individuals,  it 
simply  gires  those  individuals  a  fair  chance  be- 
fore the  law  ;  if  organized  labor  does  not  prose- 
cute such  grievances,  it  gives  the  employers  an 
immunity  from  interference  at  present,  but  at  the 
risk  of  almost  revolutionary  consequences  in  the 
future. 

"There  is  nothing  to  prevent  the  knights  of 
labor,  or  a  trades-union,  from  being  incorporated 
under  the  law  of  the  state  of  Connecticut  at 
present  Though  not  generally  understood,  this 
is  a  fact." 

"Such  legislation  may  help  in  raising  the 
standard  of  the  community.  But  let  it  be  clearly 
understood  that  it  is  a  rough  process,  and  not  a 
smooth  one ;  that  it  frequently  bears  hardest 
where  we  should  wish  to  see  it  bear  least ;  and 
that  it  is  hopeless  to  attempt  to  enforce  it,  until 
those  whom  it  is  designed  to  benefit  —  or,  at 
least,  a  large  part  of  them  —  have  risen  high 
enough  to  reap  the  benefit,  and  are  sufficiently 
convinced  of  those  benefits  to  use  their  own  per- 
sonal efforts  for  its  enforcement." 

The  last  portion  of  the  report  which  we  can 
mention  is  that  which  deals  with  the  credit  sys- 
tem. Professor  Hadley  discusses  in  order  the 
practicability  and  the  desirability  of  weekly  pay- 
ments and  the  best  means  of  securing  their  en- 
forcement. To  most  of  his  argument  we  give 
our  hearty  assent,  though  we  think  even  more 
weight  should  be  given  to  the  objections  to  week- 
ly payments  advanced  by  certain  manufacturers, 
who  submit,  that,  from  the  very  character  of  their 
work,  its  product  cannot  be  properly  estimated 
and  paid  for  every  week.  We  are  glad,  too,  to 
see  that  Professor  Hadley  appreciates  the  fact 
that  for  the  best  employees  weekly  payments 
would  be  useless,  and  for  the  worst  they  would 
be  worse  than  useless.  The  average  workman  is 
the  one  to  be  benefited  by  them.  The  report 
summarizes  this  discussion  thus  :  — 

"  1°.  The  system  of  cash  payment  is  a  real  ad- 
vantage to  the  workman.  2°.  The  difficulties  of 
weekly  payment  are  not  so  great  as  is  commonly 
supposed.  8°.  But  there  nevertheless  remain  a 
sufficient  number  of  cases  to  which  a  weekly 
payment  law  could  not  well  be  applied,  to 
constitute  a  serious  reason  against  making  the 
system  compulsory.  4°.  The  same  general  result 
could  be  reached  more  surely  from  another  direc- 
tion, by  abolishing  the  factorizing  process.  This 
would  necessitate  a  system  of  cash  payments  as  a 
rule,  and  the  exceptions  to  it  would   regulate 


themselves  in  such  a  manner  as  to  involve  less 
difficulty.  5°.  We  therefore  recommend  that  the 
legislature  pass  a  law  exempting  the  wages  of  all 
mechanics,  journeymen,  or  laborers,  from  attach- 
ment for  debt ;  with  such  additional  legislation  as 
may  be  necessary  to  prevent  its  effects  from  being 
evaded  by  the  systematic  assignment  of  wages  on 
usurious  terms." 

With  reports  such  as  this  of  Commissioner 
Hadley,  and  those  of  Carroll  D.  Wright  of  the 
national  and  Massachusetts  bureaus,  before  us,  we 
can  conscientiously  commend  the  sagacity  of  Dr. 
En  gel,  one  of  the  most  eminent  statisticians  in 
Germany,  and  late  chief  of  the  Royal  statistical 
bureau  of  Prussia,  when  he  said  that  his  ambition 
would  be  satisfied  if  he  could  accomplish  in  Ger- 
many the  same  work  that  was  being  done  by  some 
of  the  American  statistical  bureaus. 


8ED0WICK  AND   WILSON'S  BIOLOGY. 

The  old  and  thoroughly  vicious  notion  that 
*'  the  power  of  repeating  a  classification  of  ani- 
mals with  appropriate  definitions  has  any  thing  to 
do  with  genuine  knowledge, "  is  slowly  disappear- 
ing before  the  advance  of  a  rational  method  of 
teaching  biology ;  namely,  that  of  bringing  the 
student  face  to  face  with  the  objects  of  his  study. 
Much  of  this  reform  is  due  to  Huxley  and  Martin's 
'  Elementary  biology,'  which  appeared  some  ten 
years  ago.  in  the  book  before  us  two  of  Profes- 
sor Martin's  former  pupils  undertake  to  elaborate 
and  improve  his  plan  of  instruction,  intending  it 
to  serve  as  a  factor  in  general  education  or  as 
"a  basis  for  future  studies  in  general  biology, 
botany,  zoology,  or  medicine." 

After  a  general  introduction,  and  chapters  on 
the  composition  of  living  organisms,  on  proto- 
plasm (which  contains  several  pages  on  organic 
chemistry),  and  on  the  cell,  then  follow  the  long 
and  very  careful  accounts  of  the  bracken-fern  and 
earth-worm,  the  typical  examples  selected  of 
vegetable  and  animal  life.  The  anatomical,  physi- 
ological, and  embryological  aspects  of  the  sub- 
ject are  (for  an  elementary  work)  treated  with  un- 
usual fulness  of  detail.  The  authors  have  done 
wisely  in  not  following  Huxley  and  Martin's  order 
of  treatment,  which  begins  with  the  unicellular 
organisms.  This  is  the  logical  order,  but  it  is 
beset  with  practical  difficulties.  As  a  matter  of 
fact,  most  teachers  will  agree  that  beginners  take 
most  interest  in,  and  succeed  best  with,  forms 
which  they  are  accustomed  to  see  around  them. 
The  structure  and  functions  of  microscopic  forms 
are  really  much  more  difficult  for  the  beginner  to 
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grasp  than  those  of  the  higher  animals  and  plants. 
On  the  other  hand,  if  too  differentiated  types  he 
selected,  the  mass  of  detail  becomes  somewhat 
embarrassing.  One  may  doubt,  however,  whether 
the  earth-worm  is  the  best  selection  that  might  be 
made,  on  account  of  its  small  size  and  the  rather 
skilful  dissecting  it  requires.  To  those  who  do 
not  accept  the  annelid  origin  of  the  vertebrates, 
its  supposed  central  position  and  clear  relation  to 
the  animals  above  it  are  not  so  apparent. 

A  novel  and  most  valuable  feature  of  this  book 
is  the  attention  devoted  to  physiology  and  embry- 
ology. This  method  of  treatment  will  no  doubt 
prove  most  attractive  and  stimulating  to  the 
student,  as  well  as  give  him  a  much  more  just 
and  adequate  conception  of  the  subject  than  is 
possible  from  anatomical  methods  alone. 

As  a  whole,  the  work  is  excellently  done,  and  the 
points  to  which  one  may  wish  to  take  exception 
are  of  minor  importance.  There  is  not  quite 
enough  distinction  between  fact  and  inference. 
For  instance :  while  few  naturalists  reject  the 
theory  of  evolution,  it  seems  hardly  in  place  in  an 
elementary  text-book.  Huxley's  example,  in  re- 
spect to  matters  of  theory,  is  a  good  one.  Then, 
too,  the  amount  of  physics  and  chemistry  is  some- 
what unnecessary  :  if  the  student  knows  the  ele- 
ments of  these  sciences,  it  is  superfluous ;  if  not, 
it  is  insufficient.  But  these  slight  criticisms  not- 
withstanding, we  can  sincerely  congratulate  the 
authors  upon  their  work,  and  cordially  commend 
it  as  a  very  valuable  aid  to  teachers. 

The  publisher's  share  of  the  book  is  excellent  as 
to  print  and  paper,  but  the  execution  of  the  illus- 
trations is  not  all  that  could  be  wished.  Unfor- 
tunately this  is  a  complaint  that  must  very  fre- 
quently be  made  of  American  scientific  books. 


ABBOTT'S   UPLAND  AND  MEADOW. 

The  author  of  '  Upland  and  meadow,'  Dr.  C.  C. 
Abbott,  tells  us  the  secret  of  his  success  on  the  very 
first  page.  To  him  every  half-acre  is  an  inex- 
haustible zoological  garden,  every  creature  is 
companionable,  amusing  or  instructive  or  both, 
and  thus  no  ramble  can  be  lonely,  nor  even  the 
shortest  walk  through  the  tamest  region  uninter- 
esting or  uninstructive.  But,  like  many  other 
secrets,  this  is  of  little  use  to  any  except  those 
fortunately  to  the  manner  born. 

The  relation  between  the  author  and  his  (gener- 
ally feathered  or  furry)  friends  is  not  merely  one  of 
companionship,  but  of  good-fellowship,  comrade- 
ship. There  is  a  sympathy  between  them.  He 
continually  tries  to  put  himself  in  feeling  in  their 
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place,  not  only  by  his  kindness,  but  by  the  prac- 
tical jokes  which  he  plays  upon  them  (see  pp. 
76-79  and  209)  and  his  keen  enjoyment  when 
they  use  the  opportunity  to  laugh  at  him.  The 
questions  which  he  answers,  and  the  experiments 
which  he  tries,  are  those  which  would  occur  to  no 
mere  anatomist  or  pure  systematise  but  onlv  to 
one  to  whom  all  nature  is  in  a  certain  sense  akin, 
and  who  desires  an  inside  view  of  it.  And  this, 
combined  with  a  keen  sense  of  the  humorous  and 
a  command  of  a  simple  style  and  plain  English, 
constitutes  the  great  charm  of  the  book. 

We  cannot  but  feel,  however,  that  what  he 
sees  in  the  birds  is  often  a  reflection  of  his  own 
keen  humor;  that  he  often  transfers  to  their 
minds  trains  of  thought  which  really  exist  only 
in  his  own  ;  and  that,  while  his  observation  may 
be  entirely  correct,  his  inferences  from  them  are 
those  of  a  warm  friend  rather  than  of  an  impartial 
judge.  But  one  is  disposed  to  pardon  the  author 
for  this,  especially  while  reading  his  pages. 

The  book  is  throughout  a  study  of  animal  life, 
not  of  dead  animals.  It  is  a  plea  for  the  study  of 
life-histories,  of  the  habits,  instincts,  feelings,  and 
thoughts  of  the  common  animals.  It  is  a  book 
which  would  encourage  boys  to  observe,  and  give 
the  young  naturalist  an  introduction  to  a  field  for 
work  unfortunately  too  sadly  neglected  by  the 
present  generation  of  scientific  men.  Why  should 
not  every  one  have  a  ' Poaetquissings  Creek9? 
Every  one  knows  of  similar  streams,  with  their 
uplands  and  meadows  teeming  with  a  life  of  which 
we  know  practically  nothing.  It  is  hard  to  see 
how  any  one  can  read  the  bright  and  attractive 
pages  of  this  book  without  making  a  firm  resolve 
to  observe  more  widely  and  carefully  than  he  ever 
has  before;  and  a  book  which  will  make  boys 
and  girls,  and  men  and  women,  more  observing 
is  certainly  doing  the  very  best  educational  work. 
If  love  to  being  in  general  is  the  essence  of  virtue, 
we  shall  all  certainly  be  the  better  for  reading  it. 
But  the  scientific  man  will  also  find  in  it  much 
useful  information,  and  many  valuable  observa- 
tions of  the  occurrence  and  habits  of  some  of  our 
less  known  and  studied  animals. 


According  to  the  Lancet,  a  new  anaesthetic 
has  been  discovered  in  Australia.  It  is  called 
drumine,  and  is  obtained  from  the  Euphorbia 
Drummondii.  It  is  local  in  its  action,  and  has 
certain  advantages  over  cocaine,  which  is  now  so 
extensively  employed  for  local  anaesthesia.  Its 
effects  are  as  yet  not  sufficiently  understood  to 
warrant  the  acceptation  of  all  that  is  claimed  for 
it ;  but  it  will  doubtless  be  investigated  further, 
and  its  efficacy  and  value  be  more  thoroughly 
established. 


SCIENCE. 


FRIDAY,  JANUARY  21,  1887. 


COMMENT  AND  CRITICISM. 

The  American  library   association  is  not 
satisfied  with  the  present  apportionment  of  the 
public  documents.    A  special  committee,  headed 
by  Librarian  Samuel  S.  Green  of  Worcester,  Mass., 
has  addressed  a  communication  to  the  senate  com- 
mittee on  printing,  enclosing  the  draught  of  a  reso- 
lution, which,  if  favorably  acted  upon,  will  satisfy 
their  wants.    The  resolution  provides  that  "  the 
public  printer  shall  deliver  to  the  Interior  depart- 
ment a  sufficient  number  of  copies  of  the  Congres- 
Honed  record  (bound),  '  statutes-at-large,'  and  of 
every  other  government  publication,  not  already 
supplied  for  this  purpose,  printed  at  the  govern- 
ment printing-office,  including  the  publications  of 
all  bureaus  and  offices  of  the  government,  except- 
ing bills,  resolutions,  documents  printed  for  the 
special  use  of  committees  of  congress,  and  circu- 
lars designed  not  for  communicating  information 
to  the  public,  but  for  use  within  the  several  execu- 
tive departments  and  offices  of  the  government, 
to  enable  said  department  to  supply  a  copy  to  every 
depository  of  public  documents  designated  accord- 
ing to  law."      The  association  also  believes  it 
would  be  well  if  copies  of  some  of  the  public  docu- 
ments of  greatest  interest  could  be  sent  to  such 
public  libraries,  not  depositories,  as  have  more 
than  a  minimum  number  of  volumes,  —  say,  5,000 
or  10,000.     It  is  urged  that  the  expense  need  not 
be  large,  for  fewer  than  five  hundred  copies  would 
be  needed,  and  there  would  be  no  charge  for  com- 
position, but  only  for  paper,  binding,  and  press- 
work.    There  is  a  great  deal  of  force  in  this  sug- 
gestion, and  we  should  be  glad  to  see  it  receive 
legislative  sanction.     Every  year  our  public  docu- 
ments become  more  valuable,  and  a  larger  number 
of  them  are  of  general  importance.    The  reading 
public  should  have  free  access  to  these  volumes  at 
convenient  centres  of  population,  and  the  plan  of 
the  library  association  would  accomplish  this. 


cerning  the  universities  of  Oxford  and  Cambridge. 
It  is  of  most  general  interest  to  know  what  sala- 
ries celebrated  professors  receive,  how  much  lec- 
turing they  are  required  to  do,  and  how  many 
hearers  they  have.     On  all  of  these  heads  the  re- 
turn is  very  full  and  explicit.    At  Oxford  Canon 
Driver,  regius  professor  of  Hebrew,  gave  in  1885 
a  hundred  and  five  lectures  to  classes  of  from  fifty 
to  sixty  students.     His  salary  is  £1,500.     Pro- 
fessor Bryce  of  the  chair  of  civil  law  delivered 
twenty  ordinary  and  two  public  lectures.     No 
record  was  -kept  of  the  attendance.    Professor 
Bryce's  salary  is  £435.   Professor  Sylvester,  Savil- 
ian  professor  of  geometry,  gave  forty  lectures  to 
fourteen  students.     His  salary  is  £700.    Prof.  E. 
B.  Tylor,  the  anthropologist,  receives  £200,  and 
lectures  eighteen  times  to  about  twenty-five  hear- 
ers.    Prof.  Benjamin  Jowett,  the  Hellenist,  re- 
ceives £500  per  annum,  and  did  not  lecture  in 
1885,  as  he  was  vice-chancellor  of  the  university. 
Prof.  A.  H.  Sayce  had  only  from  three  to  sixteen 
hearers  for  his  lectures  on  comparative  philol- 
ogy.   He  receives  £800.     The  professor  of  moral 
philosophy,  William    Wallace,  receives    £400    a 
year,  and  has  from  forty-eight  to  seventy  students 
at  his  twenty-eight  lectures.    Professor  Freeman 
keeps  no  record  of  the  number  of  his  hearers. 
His  salary  is  £700,  and  he  gives  forty-two  lectures 
during  the  academic  year. 


A  oreat  mass  of  detail  of  much  interest  to  the 
students  of  university  organization  and  work  is 
contained  in  a  recent  parliamentary  return  con- 
No.  307.-1837. 


At  Cambridge  things  are  not  very  much  differ- 
ent, but  we  may  cite  a  few  examples  for  the  sake 
of  comparison.  Canon  Westcott,  professor  of 
divinity,  has  a  salary  of  about  £800.  He  gave  in 
1885  sixty-six  lectures,  and  his  audience  varied 
from  ten  to  three  hundred  and  fifty.  Professor 
Stokes,  of  the  chair  of  mathematics,  receives  £470, 
and  delivers  forty  lectures  to  about  eight  students. 
The  Knightsbridge  professor  of  moral  philosophy, 
Henry  Sidgwick,  has  £700,  and  delivered  eighty- 
seven  lectures  to  from  four  to  twenty  hearers. 
Professor  Darwin,  of  the  chair  of  experimental 
philosophy,  gave  forty  lectures,  and  had  eighteen 
students.  His  salary  is  £580.  The  professor  of 
modern  history,  J.  R.  Seeley,  has  an  income  of 
£871,  and  gave  one  lecture  a  week  for  two  terms, 
averaging  ninety  hearers.  He  had,  in  addition, 
sixty  ladies  who  were  preparing  for  the  university 
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examinations.  Prof.  Arthur  Cayley  only  mus- 
tered two  hearers  to  his  twenty  lectures.  His 
salary  is  £471.  Michael  Foster,  professor  of 
physiology,  has  a  salary  of  £800,  and  gives  three 
lectures  a  week  to  about  one  hundred  and  sixty 
students. 


These  are  simply  a  few  figures  selected  at  ran- 
dom, but  they  furnish  food  for  reflection  on  more 
than  one  point.  We  find  the  salaries  in  almost 
every  case  to  be  sufficient  to  furnish  a  fair 
living,  and  in  some  instances  generous.  But  the 
number  of  lectures  falls  considerably  below  that 
which  it  is  usual  for  a  professor  to  give  in  this 
country,  and  the  classes  are  smaller.  But  it 
is  just  these  conditions  that  afford  time  and  ops 
portunity  for  original  scientific  research  and  liter- 
ary activity.  It  is  just  here  that  the  continental 
universities,  and  in  an  almost  if  not  quite  equal 
degree  Oxford  and  Cambridge,  have  a  great 
and  manifest  advantage  even  over  our  largest 
and  best-endowed  universities.  We  compel  our 
professors  to  teach  and  lecture  so  much,  that 
they  cannot  write  as  often  and  as  wisely  as  their 
abilities  would  justify  them  in  doing.  The  ques- 
tion, 'Why  do  you  not  write  something?'  which 
is  so  often  put  to  the  already  overworked  pro- 
fessor, is  peculiarly  galling.  He  wants  to  write 
something,  and  feels  that  he  can  do  it  well ;  but 
the  demands  of  his  routine  forbid.  Even  bis 
vacation  season  must  be  wholly  spent  in  regaining 
strength  and  vigor  for  the  next  year's  work.  To 
a  certain  extent  we  are  in  this  matter  victims  of 
circumstances.  Just  at  present  no  escape  is  per- 
haps possible. 

But.  in  some  few  instances  at  least,  where  finan- 
cial conditions  permit  a  better  state  of  things,  pub- 
lic opinion  and  governing  boards  are  to  blame. 
They  value  a  professor  according  to  the  number 
of  lectures  he  delivers  and  the  number  of  students 
he  attracts.  They  fail  to  perceive  that  scientific 
research  is  the  peculiar  duty,  and  should  be  the 
peculiar  privilege,  of  the  university  professor. 
Oxford  and  Cambridge  professors  do  more  original 
work  than  our  professors,  simply  because  they 
are  given  the  time  for  it.  To  work  an  effective 
reform  in  this  matter  will  take  some  time.  Our 
universities  must  not  only  accumulate  resources, 
but  public  opinion  and  boards  of  trustees  must 
be  educated  to  see  that  a  professor  is  not  being 
permitted  to  do  his  full  duty  if  he  is  compelled  to 
teach  from  ten  to  fifteen  hours  per  week. 


Numerous  state  teachers'  associations  held 
their  annual  meetings  during  the  leisure  period 
afforded  them  by  the  time-honored  two- weeks 
Christmas  vacation.  It  is  almost  invidious  to 
single  out  any  one  of  the  number  for  special  com- 
ment ;  but  the  meeting  of  the  New  Jersey  teachers 
at  Trenton  was  so  large  and  enthusiastic,  that 
some  notice  should  be  taken  of  the  great  growth 
of  the  idea  that  teaching  is  a  profession  that  is 
observable  in  that  state.  New  Jersey  teachers 
have  long  borne  an  enviable  reputation  for  ear- 
nestness and  ability,  but  the  development  of  the 
professional  idea  among  them  is  of  comparatively 
recent  date.  The  successful  establishment  of  a 
state  reading-circle,  which  now  numbers  nearly 
two  thousand  members,  is  evidence  of  the  gratify- 
ing pr  ogress  that  has  been  made  ;  and  the  attend- 
ance at  Trenton  this  year  was  such  as  to  convince 
the  most  sceptical  that  great  good  was  being  done. 
As  the  result  of  the  general  acknowledgment  that 
teaching  is  a  profession,  we  naturally  expect  to  see 
a  sense  of  the  homogeneity  of  all  branches  of 
teaching  arrived  at.  Every  detail  should  interest 
all,  for  it  is  a  part  of  the  one  whole.  The  Trenton 
meeting  afforded  abundant  evidence  that  this  fact 
was  appreciated.  The  programme,  though  long 
and  varied,  commanded  attention  and  interest 
throughout  Papers  were  read  or  addresses  given 
on  musical  education,  penmanship,  the  education 
of  the  deaf  and  dumb,  the  status  of  the  common 
school,  character-building,  the  Delsarte  method  of 
expression,  and  the  scientific  treatment  of  educa- 
tion. Varied  as  these  topics  were,  both  in  subject 
and  in  manner  of  treatment,  they  had  a  unity  of 
thought  and  purpose,  and,  what  is  quite  as  im- 
portant, the  audience  of  teachers  appreciated  the 
fact.  Meetings  such  as  this  was  are  an  incalcula- 
ble help  to  the  earnest  teacher,  and  we  are  glad 
that  they  have  taken  their  place  as  an  essential 
element  in  our  educational  organisation. 


Aecheological  studies  have  taken  a  new  start 
at  Harvard.  At  the  quarter  millennial  celebration 
last  November,  one  of  the  foreign  delegates  who 
was  honored  with  the  highest  degree  was  Profes- 
sor Lanciani  of  Rome,  the  director  of  the  govern- 
ment explorations  in  the  '  eternal  city.'  Immedi- 
ately after  the  celebration  be  began,  in  Sanders 
theatre,  a  series  of  eleven  lectures  on  Roman 
archeology,  which  were  very  well  attended, 
though  the  same  course  was  given  at  the  same 
time  before  the  Lowell  institute,  in  the  neighbor- 
ing city  of  Boston.      This  course  was  scarcely 
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closed,  when  it  was  annoanoed  that  Dr.  Wald- 
stein,  who  delivered  a  lecture  a  fortnight  ago  on 
scientific  methods  in  archeology,  was  to  give  a 
course  next  March ;  and  now  Prof.  A.  L.  Froth- 
ingham,  recently  of  Johns  Hopkins  and  now  of 
Princeton,  is  delivering  a  series  of  five  lectures  on 
Assyrian  archeology.  While  so  much  activity  has 
thus  been  shown  in  the  different  fields  of  classical 
archeology,  prehistoric  archeology  has  been  more 
fully  recognized  in  the  appointment  last  week  of 
Mr.  F.  W.  Putnam,  the  curator  of  the  Peabody 
museum,  well  known  for  his  careful  researches  in 
American  mounds  and  other  remains,  to  the  Pea- 
body  professorship  of  American  archeology  and 
ethnology. 

Professor  Caldrrwood's  short  paper  in  the 
New  Princeton  review,  on  the  present  status  of 
philosophy  in  Britain,  is  exceedingly  clear  and 
satisfactory.  And,  coming  from  a  man  who  has 
taken  so  active  a  part  in  the  philosophical  con- 
troversies of  the  last  quarter  of  a  century,  it  is 
rather  surprisingly  judicial  in  tone.  Professor 
Galderwood  starts  with  Hume,  and  briefly  shows 
the  course  the  reaction  against  him  has  taken  in 
Great  Britain,  France,  and  Germany.  He  outlines 
the  rise  of  the  experiential  philosophy  in  Great 
Britain,  and  indicates  its  present  points  of  weak- 
ness. He  also  shows  why  Slant  and  Hegel  have 
found  so  large  a  following  among  English  stu- 
dents of  philosophy,  but  claims  that  in  Great 
Britain,  as  in  Germany,  Hegelianism  has  lost  its 
grip,  and  that  there  is  a  marked  return  to  Kant 
for  the  purposes  of  further  exposition  and  criti- 
cism. The  outlook  for  the  future,  Professor  Calder- 
wood  views  optimistically.  We  are  to  be  tied 
down  neither  to  bare  experientialism  nor  to  unin- 
telligible rationalism.  The  British  philosophy  is  to 
draw  what  is  best  and  truest  from  both  schools  in 
the  formulation  of  a  philosophy  of  certainty. 
"The  thought  of  the  nation  is  in  a  transition 
stage,  preparing  for  a  new  advance ;  and,  when 
this  comes,  it  promises  to  be  the  fruit  of  all  that 
is  best  in  German  and  British  thought,  and  in  its 
nature  a  further  clear  advance  toward  a  philoso- 
phy of  human  knowledge,  —  a  philosophy  of 
certainty." 


by  the  appointment  of  persons  without  any  ex- 
perience in  teaching  or  training  for  it,  and  very 
many  of  whom  hare  no  intention  of  teaching 
permanently.  This  is  a  great  evil,  and,  as  things 
are  at  present,  cannot  be  adequately  corrected, 
though  mitigation  seems  possible.  The  proper 
remedy  would  be  to  hold  in  reserve  a  certain  num- 
ber of  persons  of  normal-school  training,  who 
could  be  at  once  appointed  to  such  vacancies  as 
they  might  occur.  The  objection  to  this  plan 
would  be  the  expense  attendant  upon  it,  and  the 
uncertainty  as  to  just  how  many  vacancies  would 
occur  annually.  The  expense  would  be  some- 
thing, to  be  sure ;  but  it  would  be  the  cheapest  way 
of  saving  thousands  of  school-children  of  tender 
age  from  the  disturbing  influence  of  'quack' 
teachers.  And  a  table  of  statistics  kept  for  a 
few  years  would  give  an  average  annual  number 
of  vacancies  that  would  be  sufficiently  accurate 
for  all  practical  purposes.  Even  at  some  expense 
and  trouble,  this  evil  of  foisting  unfit  and  un- 
trained teachers  upon  the  schools  should  be  speed- 
ily done  away  with. 


In  ma  annual  rbfort  to  the  New  York  state 
legislature,  Superintendent  Draper  states  that  be- 
tween three  and  four  thousand  public-school 
teachers  drop  out  every  year,  and  that  the  large 
majority  of  the  vacancies  thus  created  are  filled 


One  chaffer  in  Professor  Payne's  'Contribu- 
tions to  the  science  of  education,'  which  we  no- 
tice in  another  column;  has  excited  a  great  deal 
of  angry  criticism  in  some  of  the  school- journals. 
That  chapter  is  the  one  in  which  Professor  Payne 
pays  his  compliments  to  the  maxim,  'Proceed 
from  the  known  to  the  unknown,'  and  denomi- 
nates it  a  piece  of  educational  cant  which  is  ac- 
cepted because  it  saves  the  trouble  of  thinking. 
Some  of  Professor  Payne's  critics  have  been  firm 
but  mild,  while  others  have  worked  themselves 
into  a  great  state  of  excitement,  and  have  saluted 
his  chapter  as  a  voice  from  mediaeval  darkness, 
and  classed  him  as  a  pedagogical  and  psychologi- 
cal ignoramus.  We  are  disposed  to  think  that 
Professor  Payne  is  partially  right,  but,  on  the 
whole,  wrong.  His  contention  that  deflnitude  is 
a  late  and  not  an  early  step  in  the  elaboration  of 
knowledge  is  well  founded,  but  it  does  not  logi- 
cally follow  that  on  that  account  progress  is  from 
the  unknown  to  the  known.  If  it  were  so,  we 
should  have  no  starting-point.  The  process  of  ac- 
quiring knowledge  would  be  the  addition  of  an 
indefinite  number  of  zeros.  Instruction  must 
arouse  some  answering  chord  in  the  pupil's  mind, 
and,  so  far  at  least,  the  subject  of  the  instruction 
must  be  known,  and  not  unknown.  But  that  this 
fact  will  not  bear  all  the  interpretations  so  often 
put  upon  it,  is  also  true.    In  any  event,  Professor 
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Payne  need  not  be  personally  denounced  for  hold- 
ing an  opinion  at  variance  with  that  of  some  other 
educators. 


Messrs.  Gurnet  and  Myers  have  replied,  in 
the  January  issue  of  the  Journal  of  the  Society 
for  psychical  research,  to  the  criticisms  made 
upon  the  literary  committee,  of  which  they  are 
the  executive  officers,  by  certain  members  of  the 
society.  These  criticisms  were  based  upon  the 
fact  that  the  literary  committee  had  not  officially 
examined  certain  evidence  for  the  so-called  *  phys- 
ical phenomena*  of  spiritualism.  In  reply,  the 
secretaries  state  that  they  had  to  begin  some- 
where, and  that  two  good  reasons  existed  for 
selecting,  as  the  first  subject  for  consideration,  the 
phenomena  known  as  cases  of  '  spontaneous  telep- 
athy,' the  discussion  of  which  is  so  large  a  part 
of  their  lately  published  book,  '  Phantasms  of  the 
living.'  The  first  reason  was  that  these  phenomena 
seemed  to  connect  themselves  in  a  natural  way 
with  the  results  of  experimental  thought-trans- 
ferrence,  the  investigation  of  which  had  been 
undertaken  even  before  the  formation  of  the  so- 
ciety. The  second  reason  was  that  a  very  large 
proportion  of  the  answers  received  by  the  com- 
mittee in  response  to  their  public  appeal  for  evi- 
dence of  psychical  phenomena  dealt  with  cases  of 
spontaneous  telepathy.  So,  that  this  subject 
should  come  first  in  the  work  of  the  committee 
was  perfectly  natural. 


The  secretaries  further  urge  that  it  is  not  to  be 
forgotten  that  the  evidence  in  the  cases  of  '  physi- 
cal phenomena'  of  spiritualism  is  distinguished 
from  the  evidence  in  the  case  of  spontaneous 
telepathy,  automatic  writing,  mesmerism,  and  so 
forth,  by  some  radical  differences.  In  the  first 
place,  the  alleged  phenomena  have  been,  for  the 
most  part,  observed  in  the  presence  of  professional 
mediums,  persons  having  a  pecuniary  interest  in 
their  production.  The  evidence  has  no  longer  to 
do  with  the  validity  of  perceptions,  but  with  the 
validity  of  inferences,  with  the  correctness  of  the 
interpretation  of  subjective  impressions.  Fur- 
thermore, this  evidence  differs  in  form  from  that 
in  the  other  topics  dealt  with  by  the  committee. 
It  does  not  consist  of  records  sent  in  manuscript 
to  the  committee,  and  previously  known  but  to  a 
few  persons ;  but  most  of  it  has  already  been 
published  in  periodicals  and  in  books.  Much  of 
the  evidence,  too,  is  offered  by  persons  of  no 
training  in  the  kind  of  observation  required,  and 


of  no  special  aptitude  in  the  arrangement  of  testa. 
On  all  of  these  grounds  the  literary  committee 
feels  that  the  sifting  and  criticism  of  this  evi- 
dence is  a  task  beyond  their  normal  functions, 
and  state  that  a  special  committee  is  forming  to 
which  all  such  evidence  is  to  be  referred  for  in- 
vestigation and  report. 


We  are  thoroughly  pleased  to  learn,  that, 
at  the  recent  meeting  of  the  Massachusetts  state 
teachers'  association,  the  peddling  of  text-books 
and  school-journals  was  prohibited.  The  am- 
bitious agents  of  school  publishers  and  journalists 
have  infested  state  and  county  association  meet- 
ings so  often  in  the  past,  that  they  thought  them- 
selves perfectly  secure  in  the  enjoyment  of  their 
privileges.  But  some  firm  hand  has  put  a  stop  to 
the  practice  in  Massachusetts,  and  we  trust  the 
example  will  be  generally  followed.  Legitimate 
advertising  is  commendable,  and  an  agent  is  to  be 
praised  rather  than  blamed  for  his  assiduity.  But 
the  publishers  of  text-books  and  school-journals 
have  carried  the  thing  so  far  that  they  interfere 
largely  with  the  regular  work  of  a  teachers'  asso- 
ciation meeting.  It  is  not  the  use  of  the  privilege, 
but  its  abuse,  that  we  decry  ;  and  we  want  to  see 
plenty  of  imitators  of  the  independent  stand 
taken  in  Massachusetts. 


THE  AIMS  OF  GEOGRAPHICAL  ED  V CATION. 

Mention  all  the  names  of  places  In  the  world  derived 
from  Julias  Caesar  or  Augustus  Caesar. 

Where  are  the  following  rivers:  Plsuerga,  Sakarla, 
Guadalete,  Jaion,  Mulde  7 

All  you  know  of  the  following:  Machaeha,  PUmo, 
Schebulos,  Crivoscla,  Baseos,  Mancikert,  Taxhen,  Ctteaux, 
Meloria,  Zutphen. 

The  highest  peaks  of  the  Karakorum  range. 

The  number  of  universities  In  Prussia. 

Why  are  the  tops  of  mountains  continually  covered  with 
snow  (tic)  T 

Name  the  length  and  breadth  of  the  streams  of  lava 
which  issued  from  the  Skaptar  Jokul  in  the  eruption  of 
1788. 

The  above  table,  taken  from  Professor  Raven- 
stein's  lecture  before  the  Royal  geographical 
society,1  is  very  probably  a  combination  of  the 
more  atrocious  questions  on  several  examination- 
papers.  It  none  the  less  will  serve  as  a  text  for 
our  paper;  and  this  because  it  fairly  represents 
the  ideas  of  certain  so-called  'teachers  of  geog- 
raphy '  as  to  the  limits  of  the  science  they  were 
attempting  to  teach.  To  them  geography  simply 
meant  the  cramming  into  a  child's  mind  so  many 
isolated  facts,  so  many  heights  of  .mountains,  bo 
many  lengths  of  rivers,  so  manv  names  of  places, 

1  Royal  geographical  society  y  report  of  the  proceeding*  of 
the  society  in  reference  to  the  improvement  of  geographical 
education.    London,  Murray,  1886. 
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most  of  them  of  no  possible  importance  to  the 
student.  Indeed,  so  far  and  wide  has  this  erro- 
neous idea  of  geography  spread,  that  there  are 
books  actually  made  for  the  purpose  of  teaching 
this  sort  of  thing.  For  instance  :  there  is  a  com- 
piler who  has  been  known  to  assert,  and  to  assert 
with  pride,  that,  by  the  use  of  his  book,  one  might 
learn  the  names  of  seventeen  thousand  places  in 
the  course  of  a  few  years.  Just  as  though  there 
were  any  object  in  one's  turning  one's  self  into  a 
walking  gazetteer,  when  gazetteers  in  plenty 
could  be  found  on  the  shelves  of  a  neighboring 
library !  In  fact,  one  is  irresistibly  reminded  of 
the  paragraph  in  the  introduction  to  Mrs.  Green's 
'Short  geography  of  the  British  Islands,' the  in- 
troduction being  the  work  of  the  brilliant  writer, 
though  inaccurate  historian,  the  lamented  J.  R. 
Green.     He  says  :  — 

"  No  drearier  task  can  be  set  for  the  worst  of 
criminals  than  that  of  studying  a  set  of  geograph- 
ical text-books,  such  as  the  children  in  our  schools 
are  doomed  to  do.  Pages  of  '  tables,'  — '  tables ' 
of  heights  and  'tables'  of  areas,  'tables'  of 
mountains  and  '  tables '  of  tablelands,  '  tables '  of 
numerals,  which  look  like  arithmetical  problems, 
but  are  really  statements  of  population,  —  these, 
arranged  in  an  alphabetical  order  or  disorder,  form 
the  only  breaks  in  the  chaotic  mass  of  what  are 
amusingly  styled  '  geographical  facts,'  but  which 
turn  out  to  be  simply  names,  —  names  of  rivers 
and  names  of  hills,  names  of  countries  and  names 
of  towns,  —  a  mass  rarely  brought  into  grammati- 
cal shape  by  the  needful  verbs  and  substantives, 
and  dotted  over  with  isolated  phrases  about 
mining  here  and  cotton-spinning  there,  which 
pass  for  industrial  geography.  Books  such  as 
these,  if  books  they  must  be  called,  are  simply 
appeals  to  the  memory:  they  are  handbooks  of 
mnemonics,  but  they  are  in  no  sense  handbooks 
of  geography." 

This,  of  course,  applies  more  particularly  to 
British  geographical  text-books.  But,  so  far  as 
the  present  writer  can  see,  the  same  remarks  are 
applicable  to  many  of  our  most  popular  (with  the 
teachers)  text-books.  That  this  is  so,  is  no  reflec- 
tion on  the  teachers :  it  is  the  fault  of  their  early 
education.  And  for  this  our  college  and  normal 
school  authorities  are  more  especially  responsible. 
The  evidence  that  improvement  in  such  respects 
must  come  from  the  university  downwards  seems 
to  be  irresistible.  Nor  should  the  publishers  be 
blamed.  If  they  could  see  the  evidence  of  the 
demand  for  better  school-books,  —  books  that  were 
not  miniature  gazetteers,  —  they  would  undoubt- 
edly supply  it.  I  remember  only  a  year  ago  taking 
a  set  of  the  best  and  most  popular  school-maps 
made  in  Germany  to  a  well-known  and  enterpris- 


ing publisher  of  text-books.  I  suggested  that  per- 
haps some  arrangement  could  be  made  with  the 
German  publisher  by  which  the  maps  could  be 
adapted  to  the  use  of  English-speaking  scholars. 
The  gentleman  very  frankly  replied  that  he  could 
not  sell  a  set  of  the  maps,  even  if  the  names 
were  in  English.  He  added,  that  our  people 
wanted  maps  colored  differently ;  that  is,  so  as  to 
obscure  the  physical  features.  A  short  time  after- 
wards the  same  publisher  brought  out  a  set  of 
maps  of  the  United  States  with  little  angles 
marked  on  them  so  that  the  scholars  could  draw 
the  state  lines  with  accuracy,  as  though  that  was 
the  end  of  geographical  education.  But  it  was 
not  his  fault.  His  business  was  to  supply  the  de- 
mand, not  to  get  out  good  maps. 

If  the  learning  of  seventeen  thousand  names  '  in 
a  few  years,'  or  the  '  bounding '  of  countless  states, 
or  the  making  of  maps  that  will  look  well  on  ex- 
hibition, is  not  the  end  of  geographical  teaching, 
what  is  the  use  of  teaching  it  at  all  ?  What  is  the 
aim  of  geographical  education  ? 

In  the  first  place,  geography,  properly  studied, 
gives  one  a  clear  and  accurate  knowledge  of  the 
physical  conformation  of  the  earth's  surface.  This 
is  physical  geography,  and  should  be  studied  first. 
But  this  is  not  the  mere  learning  of  '  tables  of 
heights,'  etc.    It  is  something  entirely  different. 
One  may  have  a  very  good  knowledge  of  the 
formation  of  the  earth,  and  yet  be  densely  igno- 
rant of  the  height  of  the  Karakorum  range.  And, 
as  a  genera]  rule,  the  less  of  such  stuff  crammed 
into  a  child's  head,  the  more  physical  geography 
he  will  know.    He  should  rather  be  taught  to 
observe  phenomena.    It  is  true  that  such  knowl- 
edge is  hard  to  get  at  on  examination  ;  but  that  is 
not  so  much  the  fault  of  the  knowledge  as  of  the 
examination.    Then  the  flora  and  fauna  of  each 
region  of  the  earth's  surface  should  be  properly 
associated  in  a  child's  mind.    In  this  connection, 
it  may  be  said  that  nothing  is  less  calculated  to 
convey  this  knowledge  than  the  ideal  or  '  model 
landscapes '  too  often  to  be  found  in  our  school- 
rooms.   Geography  aims  also  to  teach  the  influ- 
ence of  geographic  factors  upon  the  development 
of  the  human  race.    This  influence  is  frequently 
exaggerated.     But  the  working-out  of  such  prob- 
lems, even  on  insufficient  data,  must  have  a  stim- 
ulating effect  upon  the  mind.    It  may  be  said  that 
the  teaching  of  the  distribution  of  the  flora  be- 
longs rather  to  botany.    So  undoubtedly  any  de- 
tailed study  of  the  various  floras  does  belong  to 
botany.    But  a  knowledge  sufficient  to  enable  one 
to  assign  to   any  given    region  its  appropriate 
plant-life,  and  to  trace  the  influence  of  that  floral 
environment  on  man,  is  surely  within  the  domain 
of  geography. 
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As  one  of  the  most  important  aims  of  the  real 
teacher  of  history  is  to  instruct  his  pupils  in  the 
use  and  making  of  historical  works,  so  in  geog- 
raphy one  of  the  most  important  things  is  the 
teaching  of  the  use  and  construction  of  maps. 
And  it  may  be  said,  that  to  the  student  of  history 
or  of  geography,  to  the  traveller  or  military  com- 
mander, the  ability  to  read  a  map  is  next  in  im- 
portance to  the  ability  to  read  a  book.  And  it  is 
something  not  easily  acquired.  It  may  be  said 
that  there  can  be  no  difficulty  in  distinguishing  a 
river  from  a  mountain.  And  very  likely  there  is 
none;  but  such  knowledge  is  no  more  map-reading 
than  the  distinguishing  a  from  x  is  book-reading. 
Nor  is  map-making  cartography.  To  some  minds 
the  two  seem  inseparable  ;  and  the  student  is  re- 
quired to  draw  a  map  with  the  nicety  of  a  prac- 
tised cartographer,  under  the  pretence  that  he  is 
learning  geography.  He  is  doing  nothing  of  the 
kind.  The  ability  to  go  out  of  doors  and  make  a 
good  working  sketch  of  the  surroundings  of  one's 
own  school-house  is  of  more  value,  geographi- 
cally speaking,  than  the  ability  to  construct,  from 
sketches  and  details  of  survey,  a  map  of  Cape 
Cod  with  all  the  accuracy  of  a  Swiss  cartographer. 
No  one  confounds  the  art  of  writing  and  that  of 
printing.  Then  why  should  he  confound  the  de- 
scribing geographical  features  with  geographical 
symbols  and  reproducing  the  same  with  the  great- 
est accuracy  for  permanent  use  ?  Geography  is 
not  cartography,  nor  is  it  topography,  although 
both  these  elements  combine  in  geography.  Prop- 
erly taught,  map-drawing  is  the  best  guide  to 
map-reading. 

To  sum  up  the  aims  of  geographical  education, 
or  perhaps  I  should  say  its  only  aim,  is  to  make 
men  understand  what  is  going  on  around  them, — 
to  converse  intelligently  upon  the  present  crisis 
in  Bulgaria,  or  the  economic  changes  which  will 
be  wrought  by  the  Panama  canal,  if  it  is  ever 
opened ;  to  travel  abroad  with  some  degree  of 
satisfaction  to  one's  self,  and  to  one's  readers  if  one 
writes  a  book  ;  to  read  with  interest  and  apprecia- 
tion articles  on  campaigns,  like  those  now  appear- 
ing in  the  Century.  For  what  information  can  a 
map,  accurately  drawn  with  contour-lines  or 
hachures,  convey  to  a  man  who  does  not  know 
what  those  symbols  mean?  And,  finally,  the  stu- 
dent of  modern  history  who  is  not  familiar  with  the 
geographical  features  of  western  Europe  can  gain 
only  a  very  dim  idea  of  what  the  everlasting 
changes  of  boundary  really  mean.  The  marked 
difference  between  the  books  now  being  produced 
by  French,  English,  and  American  travellers,  on 
the  one  hand,  and  German  explorers,  on  the  other, 
is  too  great  to  escape  attention.  That  difference 
is  due  entirely  to  the  fact  that  in  school  and  uni- 


versity the  German  is  taught,  in  the  first  place,  to 
see,  and,  in  the  second  place,  to  understand  what 
he  does  see.  This  power  (for  such  knowledge  is 
power)  is  fast  pushing  the  German  to  the  foremost 
place  in  war,  in  commerce,  and  in  exploration.  If 
he  could  also  be  taught  to  relate  in  clear  and  simple 
language  what  he  thus  has  learned,  it  would  be  a 
positive  gain  to  mankind. 

EDWARD  GHAKNINa. 


AMERICAN  SOCIETY  FOR  P8YCHICAL 

RESEARCH. 

The  society  held  its  annual  meeting  at  the 
rooms  of  the  Boston  society  of  natural  history  on 
Jan.  11.  The  auditorium  was  crowded,  it  having 
been  announced  that  there  would  be  shown  some 
'apparent  though  t-transferrence '  and  some 
muscle-reading. 

The  t  hough  t-transferrence  was  performed  by 
Dr.  Minot,  with  the  assistance  of  Mr.  C.  B.  Cory, 
and  was  designed  to  show  the  character  of  the 
dangers  arising  from  fraud  introduced  into  ex- 
periments on  mind-reading,  similar  to  some  of 
the  experiments  made  by  the  committees  of  the 
English  society  for  psychical  research.  The  audi- 
ence were  at  first  not  informed  of  the  ultimate 
purpose  of  the  experiments,  and  were  for  the 
most  part  entirely  deceived,  although  many  were 
suspicious.  Several  persons  took  a  card,  and, 
having  fastened  their  attention  upon  the  card, 
they  approached  Dr.  Minot,  who  proceeded  to 
draw  it  upon  the  blackboard  without  having  seen 
the  card.  There  were  two  failures,  one  of  which 
was  partial  only,  and  two  successes.  Later  in  the 
evening  Dr.  Minot  explained  that  the  experiments 
were  fraudulent,  and  had  depended  upon  Mr. 
Cory's  skill  in  card-forcing,  so  that  the  persons 
had  not  really  chosen  their  cards,  but  had  taken 
them  from  Mr.  Cory.  It  had  been  arranged  in 
what  order  the  cards  should  be  given,  so  that 
every  one  was  known  to  the  mind-reader,  and  bis 
failure-drawings  were  intentional  blinds.  The 
signals  used  to  indicate  what  person  was  coming 
were  also  described.  Dr.  Minot  then  added  a  few 
words,  which  made  clear  the  lesson  intended ; 
namely,  that  in  many  of  the  English  experiments, 
which  offer  the  only  evidence  worth  heeding,  of 
thought- trans ferrence,  there  existed  evident  op- 
portunities for  fraud,  and  that  therefore  the  experi- 
ments in  question  are  inconclusive.  He  expressed 
his  unwillingness  to  believe  in  thought-transfer- 
rence  in  consequence  of  the  evidence  yet  pre- 
sented, and  his  hope  that  the  amusing  demonstra- 
tion made  by  Mr.  Cory  and  himself  would  serve 
the  serious  and  grateful  purpose  of  emphasizing 
the  dangers  of  credulity  in  these  matters. 
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Entirely  straightforward  were  the  very  admir- 
able performances  in  muscle-reading  by  Mr. 
Charles  EL  Montague,  a  gentleman  who,  in  the 
course  of  a  few  weeks'  practice,  has  acquired  an 
extreme  skill.  He  first  repeated  a  mock  murder, 
similar  to  the  repetition  recently  achieved  by 
Bishop  and  noticed  in  our  columns  (Science,  viii. 
p.  506).  He  then  accomplished  another  feat,  that 
of  reconstituting  a  tableau,  which  had  been  ar- 
ranged by  Prof.  W.  T.  Sedgwick  while  Mr.  Mon- 
tague was  out  of  the  room.  When  he  returned, 
he  took  hold  of  Professor  Sedgwick's  hand,  and 
quickly  found  the  persons  and  objects,  and  placed 
them  in  the  proper  positions  quite  exactly.  All 
of  this  was  done  by  muscle-reading ;  and,  in  reply 
to  a  question  from  one  of  the  audience,  Mr.  Mon- 
tague said  that  mind-reading  had  nothing  to  do 
with  his  obtaining  the  requisite  information  from 
the  subject. 

The  various  committees  made  brief  reports  of 
progress,  that  of  the  committee  on  apparitions 
being  the  most  interesting,  several  remarkable 
cases  being  read  by  Professor  Royce,  who  closed 
his  suggestive  remarks  by  stating  that  the  com- 
mittee was  desirous  of  accumulating  a  much  more 
extensive  material. 

The  chairman,  Dr.  Bowditcb,  called  attention 
to  the  fact  that  the  society,  in  order  to  employ  a 
qualified  secretary  and  meet  the  expenses  of  its 
work,  requires  at  least  two  thousand  dollars,  about 
half  of  which  has  already  been  raised.  Under 
these  circumstances,  the  council  had  regarded  it 
as  safe  to  engage  the  service  of  Mr.  Hodgson, 
who  had  agreed  to  come.  Mr.  Hodgson  is  well 
known  by  his  thorough  exposure  of  the  Indian 
theosophical  society  and  the  frauds  of  Madame 
Blavatsky.  The  society  has  hitherto  been  at  a 
disadvantage,  because  its  leading  members  have 
been  so  pressed  by  professional  duties  that  they 
have  been  able  to  give  very  little  time  to  tbe 
active  work  of  the  committees.  But,  if  the  funds 
which  the  society  asks  for  are  secured,  it  will  be 
enabled  to  prosecute  its  various  researches  into 
psychic  phenomena  with  activity  as  well  as  zeal. 

An  appeal  to  all  those  interested  in  the  objects 
of  tbe  society  to  help  contribute  to  the  balance  of 
the  required  sum  has  been  issued  by  the  council, 
Henry  P.  Bowditch,  Charles  B.  Cory,  George  S. 
Fullerton,  Edward  G.  Gardiner,  E.  H.  Hall,  G. 
8tanley  Hall,  Charles  C.  Jackson,  Joseph  Jastrow, 
William  James,  Charles  S.  Minot,  Simon  New- 
comb,  E.  C.  Pickering,  W.  H.  Pickering,  James 
M.  Peirce,  Josiah  Royce,  Minot  J.  Savage,  Samuel 
H.  Scudder,  Coleman  Sellers,  R.  Pearsall  Smith, 
William  Watson.  Subscriptions  should  be  sent  to 
C.  C.  Jackson,  24  Congress  Street,  Boston. 
We  trust  that  the  society  will  expand  its  scope, 


and  turn  to  the  solution  of  some  of  those  problems 
of  psychology  which  press  on  every  side  for  solu- 
tion. We  are  therefore  glad  to  learn  that  a  com- 
mittee on  experimental  psychology  haB  been 
appointed. 


GOVERNMENT  SCIENTIFIC  WORK. 

The  work  upon  the  report  of  the  Charleston 
earthquake,  to  be  made  by  Captain  Dutton  of  the 
17.  S.  geological  survey,  is  progressing  rapidly. 
The  data  collected  are  very  voluminous,  and  of  a 
character  which  is  quite  as  satisfactory  as  could 
reasonably  be  expected.  The  number  of  separate 
reports,  amounting  to  about  twenty-five  hundred, 
have  been  card-catalogued,  and  the  plotting  for 
isoseismals  has  begun.  The  data  are  less  satis- 
factory than  could  be  wished,  although  a  few  re- 
ports of  the  time  of  the  passage  of  the  earth- 
quake shock  in  various  parts  of  the  country  will 
be  sufficiently  accurate  to  determine  the  velocity 
of  propagation  of  the  earth-wave,  and  with  a 
much  smaller  probability  of  error  than  in  any 
other  earthquakes  previously  reported.  The  final 
computations  have  not  as  yet  been  made,  but 
sufficient  is  known  to  indicate  with  certainty  a 
velocity  somewhat  in  excess  of  three  miles  per 
second.  The  data  relating  to  the  epi central  locali- 
ties and  their  immediate  neighborhood  are  quite 
full,  and  it  is  expected  they  will  prove  instructive 
and  suggestive.  Captain  Dutton  is  reluctant  to 
speak  very  decisively  about  the  final  results,  be- 
lieving that  any  very  specific  statements  would, 
for  the  present,  be  premature. 

Prof.  Raphael  Pumpelly,  chief  of  the  division  of 
archean  geology,  who  has  been  on  the  temporary 
roll  of  the  U.  S.  geological  survey,  has  been 
placed  on  the  permanent  roll,  in  consequence  of 
the  resignation  of  Mr.  F.  V.  Hayden. 

Tbe  question  of  successorsbip  to  General  Ha- 
zen  is  being  discussed.  Captain  Greely  is  most 
likely  to  succeed  to  the  position  of  chief  signal 
officer.  He  will  at  least  remain  at  the  head  of 
tbe  service  temporarily,  until  arrangements  are 
perfected  for  separating  the  weather-bureau  from 
military  control,  and  establishing  it  permanently 
under  a  civil  branch  of  the  government.  General 
Hazen  was  quite  opposed  to  any  such  transfer, 
but  changed  his  mind  about  six  months  ago.  This 
leaves  the  matter  now  open  ;  and,  as  no  officer  of 
high  rank  would  be  affected  by  the  change,  it  will 
probably  be  made.  None  of  the  officers  of  the 
service  would  offer  any  opposition  to  the  move- 
ment. 

Another  important  step  has  been  taken  in  the 
permanent  exposition  project  in  Washington,  the 
select  committee  of  the  senate  having  reported  in 
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favor  of  commemorating  the  centennial  of  the 
constitution  at  Washington  in  1889.  The  com- 
mittee has  not  reported  upon  the  manner  of  the 
proposed  celebration,  and  also  in  regard  to  the 
quadri-centennial  of  1802 ;  but  the  action  now 
taken  furnishes  sufficient  assurance  that  the  entire 
programme  as  contemplated  by  the  board  of  pro- 
motion, and  including  its  exposition  features,  will 
receive  the  indorsement  of  congress. 

The  department  of  agriculture  estimates  of  area, 
product,  and  value,  of  corn,  wheat,  and  oats  for 
permanent  record,  are  completed.    The  corn-crop, 
in  round  numbers,  aggregates  1,665,000,000  bush- 
els, grown  on  75,000,000  acres  of  land,  and  has  a 
farm  value  of    $610,000,000.     The    yield    is  22 
bushels  to  the  acre,  or  4£  bushels  less  than  last 
year.    There  is  an  increase  of  area  of  over  8  per 
cent,  and  a  decrease  in  product  of  14  per  cent ; 
while  the  average  price  has  increased  12  per  cent, 
or  from  82.8  to  86.6  cents  per  bushel.     The  aggre- 
gate product  of  wheat  is  457,000,000  bushels  from 
an  area  of  nearly  87,000,000  acres,  having  a  farm 
value  of  $814,000,000.    The  average  value  is  68.7 
cents  per  bushel,  against  77.1   for  the  previous 
crop,  and  64.5  cents  for  the  great  crop  of  1884. 
This  is  85  per  cent  reduction  from  the  average 
value  between  1870  and  1880.     The  product  of 
oats  is  624,000,000  bushels,  5,000,000  less  than  last 
year,  from  an  average  of  over  28,000,000  acres, 
producing  a  value  of  $186,000,000.    The  average 
yield  is  26.4  bushels  against  27.6  last  year.    The 
average  value  is  29.8  cents  per  bushel ;  last  year, 
28.5  cents. 

An  effort  is  being  made  in  Washington  to  secure 
the  hall  of  the  house  of  representatives  for  the 
opening  session  of  the  ninth  triennial  meeting  of 
the  International  medical  congress  on  the  5th  of 
next  September,  About  two  thousand  delegates 
are  expected,  including  some  three  hundred  from 
Europe.  After  the  opening  meeting  the  congress 
will  be  divided  into  seventeen  sections,  meeting  in 
the  different  balls  of  the  city. 

An  invitation  has  been  received  at  the  depart- 
ment of  state,  asking  the  government  to  appoint 
a  delegate  or  delegates  to  the  Fourth  international 
prison  congress,  to  meet  at  St.  Petersburg  in  the 
year  1890.  The  President  transmitted  a  message 
to  congress  on  this  subject  last  week,  favoring  the 
appointment  of  delegates,  and  they  will  probably 
soon  be  named. 

The  following  bulletins  of  the  U.  S.  geological 
survey  are  now  in  the  hands  of  the  printer: 
'Physical  properties  of  iron  carburets,'  Barus 
and  Strouhal ;  '  Subsidence  of  small  particles  of 
insoluble  solids  in  liquid,'  Barus  ;  *  Types  of  Lara- 
mie flora,'  L.  F.  Ward  ;  ' Peridotite  of  Elliott 
county,  Ky.,'  J.  S.  Diller;    'The  upper  benches 


and  deltas  of  the  glacial  Lake  Agassiz,'  Warren 
Upham  ;  '  Fossil  faunas  upper  Devonian  Genesee 
section,'  H.  S.  Williams ;  *  Report  of  work  done 
in  chemical  division  U.  S.  geological  survey  dur- 
ing fiscal  year  1885-86,'  F.  W.  Clarke ;  « On  the 
tertiary  and  cretaceous  strata  of  the  Tuscaloosa, 
Totnbigbee,  and  Alabama  rivers,'  E.  A.  Smith 
and  L.  C.  Johnson ;  *  Historical  sketches  of  gen- 
eral work  in  Texas,'  R.  C.  Hill ;  <  Nature  and  ori- 
gin of  phosphates  of  lime,'R.  A.  F.  Penrose,  jun.; 
'Bibliography  of  American  Crustacea,'  A.  W. 
Vogdes. 

NOTES  AND   NEWS. 

The  literature  of  spiritualism  has  recently  been 
increased  by  an  historical  sketch  of  the  subject  by 
Dr.  Paul  Oibier  ('  Le  spiritisme,'  etc.,  Paris,  1887). 
The  author  is  not  a  spiritualist,  and  takes  great 
pains  to  state  his  disbelief  in  the  supernatural 
in    big    letters.     As  a  further  guaranty  of  the 
scientific  spirit  which  prompts  his  inquiry,   he 
appends  a  list  of  his  contributions  to  medical 
science.     For  the    most   part,   Dr.   Gibier   con- 
tents himself  with  the  rdle  of  historian.      He 
gives  a  rapid  sketch  of  the  spiritual  theories  from 
the  ancient  Hindoos  down  to  the  researches  of 
Crookes  and  Zollner.     His  account  of  the  mod- 
ern developments  in  this  strange  field  is  quite 
convenient  and   readable.      An  outsider  would 
hardly  credit  the  statement  that  in  Paris  (by  no 
means  a  stronghold  of  spiritualism)  there  are  not 
less   than    100,000   spiritualists.      The  statistics 
of  the  periodical  literature  of  spiritualism  is  also 
astonishing :  18   such  periodicals  are  in  French, 
27  in  English,   86  in   Spanish,    5    in   German, 
8  in  Portuguese,  1  in  Russian,  2  in  Italian.     Be- 
sides, a  'Franco-Spanish   journal  is  published  at 
Buenos  Ay  res,  and  a  Franco-Dutch  at  Ostend. 
While  the  main  portion  of  the  work  is  histori- 
cal, a  few  chapters  are  devoted  to  the  account 
of    seances     mainly    with    the    famous    slate- 
writing  medium,  Slade.    These  have  convinced 
the  author  that  there  are  genuine  facts  in  these 
phenomena  which  spiritualistic  hypothesis,  as  well 
as  current  scientific  knowledge,  is  unable  to  ex- 
plain.    More  research  is  necessary  before  the  final 
verdict  can  be  given,  and  it  is  cowardly  for  science 
to  refuse  to  study  all  such  facts,  and  seek  their 
explanation. 

— The  Indiana  state  teachers'  association  began 
its  annual  meeting  in  Indianapolis  Dec.  28,  extend- 
ing its  sessions  through  the  two  succeeding  days. 
The  high  school  section,  and  country  and  village 
school  section,  held  the  sessions  on  the  28th,  and  on 
the  other  days  the  association  held  meetings  as  a 
whole.    A  number  of  papers  were  presented  in 
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general  session,  each  supposed  to  be  applicable  to 
the  needs  of  the  common  schools  of  Indiana.  The 
following  papers  were  read  before  the  high  school 
section :  *  Mathematics  as  a  factor  in  mind-develop- 
ment,' by  J.  A.  Camagey  ;  *  Limitations  in  peda- 
gogical psychology,'  by  J.  R.  Hart ;  '  Psychology 
in  its  relation  to  English  literature,'  by  A.  M. 
Huycke ;  '  Some  observations  on  teaching  Latin 
in  the  high  school,'  by  George  W.  Hafford ;  and 
'Zoology  in  the  high  school,'  by  Prof.  O.  P. 
Jenkins. 

—  The  Medical  news  contains  an  interesting 
statement  of  the  books,  pamphlets,  etc.,  in  the 
principal  medical  libraries  of  the  country.  It  i9 
as  follows :  — 


Library  of  surgeou-general's  office 

Library  of  College  of  physicians  of  Phils* . . 
Library  of  New  York  academy  of  medicine. 

Boston  medical  library 

Library  of  the  New  York  hospital 

Library  of  the  Pennsylvania  hospital 


Vol- 
umes. 

76,700 
84,294 
30,000 
16,374 
15,860 
15,000 


Pam- 
phlets. 


106,600 
16,026 
12,000 
18,364 


—  The  Bell  and  Lancaster  systems  of  education, 
or  at  least  so  much  of  them  as  relates  to  the 
employment  of  monitors  or  pupil  teachers,  have 
been  considered  dead.  But  the  London  Journal 
of  education  announces  that  the  Bradford  (Eng- 
land) school  board  has  adopted  a  plan  according  to 
which  pupil  teachers  are  retained,  but  on  the  half- 
time  system,  and  they  are  placed  during  the  second 
half  of  the  time  in  a  central  class  for  instruction 
under  skilled  teachers.  If  pupil  teachers  are  to 
be  retained  at  all.  some  such  basis  as  this  is  the 

only  one  on  which  it  should  be  done. 
•         

—  Prof.  John  W.  Burgess  of  Columbia  college 
is  to  deliver  a  course  of  ten  lectures  at  Andover 
theological  seminary  during  the  spring,  on  '  The 
influence  of  the  church  in  modern  European 
history.' 

—  Afrikanische  nachrichten  is  the  title  of  a  new 
monthly,  which  is  published  at  the  press  of  the 
geographical  institute  in  Weimar.  It  is  devoted 
to  the  extension  of  information  concerning  Africa, 
and  will  pay  especial  attention  to  German  inter- 
ests in  that  continent. 

—  The  emigration  at  the  German  seaports  and 
Antwerp  amounted,  during  the  first  six  months  of 
1886,  to  39,477  persons.  For  the  same  period  in 
1881  it  was  126,189 ;  in  1882,  117,801  ;  in  1883, 
94,145 ;  in  1884,  90,801 ;  in  1885,  68,345. 

—  An  excellent  idea  may  be  obtained  of  what 
subjects  are  of  greatest  contemporary  interest  to 
the  leading  universities  abroad  by  an  inspection  of 
the  list  of  lecture-subjects  announced.    For  the 


Hilary  term  at  Oxford,  for  example,  the  follow- 
ing are  some  of  the  courses  announced  by  the 
leading  professors  :  Professor  Bryce  announces  a 
course  on  some  leading  principles  and  maxims  of 
Roman  law,  with  illustrations  from  the  Digest  ; 
Professor  Dicey,  on  the  law  of  contract,  and  on 
succession  to  real  and  personal  property  ;  Profes- 
sor Burdon-Sanderson,  on  the  physiology  of  the 
nervous  system  ;  Professor  Sylvester,  on  surfaces 
of  the  second  order  ;  Professor  Jowett,  on  the  his- 
tory of  Greek  philosophy  from  Thales  to  Socrates  ; 
Professor  Nettleship,  on  the  history  of  Latin  lit- 
erature from  the  earliest  times  to  the  end  of 
the  second  century  B.C.  ;  Professor  Wallace, 
on  moral  psychology,  and  on  the  relations  of 
ethics  and  aesthetics  in  German  philosophy  from 
Kant  to  Schopenhauer  ;  Professor  Fowler,  on  the 
Aristotelian  logic,  on  the  methods  of  the  various 
sciences,  and  on  the  principles  of  legal  and  histori- 
cal evidence  ;  Prof.  Bonamy  Price,  on  free  trade 
and  fair  trade  ;  Professor  Palgrave,  on  the  sculp- 
turesque and  pictorial  styles  in  ancient  and 
modern  poetry. 

—  Mr.  Bardeen  of  Syracuse  announces  for  sale 
an  uncut  copy  of  the  *  Orbis  pictus '  of  Comenius. 
Only  one  other  copy  is  known  to  be  in  America. 

—  Prof.  Max  Muller  is  to  lecture  at  Oxford 
during  the  present  term  on  the  Vedas. 

—  We  learn  from  the  Athenaeum  that  Professor 
Bain  is  about  to  publish  a  new  and  enlarged  edi- 
tion of  his  '  Rhetoric  and  composition/  In  this 
edition  the  author  proposes  to  omit  a  number  of 
the  topics  comprised  in  the  existing  work,  and  to 
bestow  a  greatly  expanded  treatment  upon  points 
selected  on  account  of  their  importance  as  well 
as  their  suitability  to  pupils  of  a  certain  standing. 
In  part  i.  the  subjects  are,  order  of  words,  num- 
ber of  words,  the  sentence,  the  paragraph,  figures 
of  speech,  and  intellectual  qualities  of  style. 
The  second  part,  which  will  speedily  follow,  is 
exclusively  devoted  to  the  emotional  qualities  of 
style,  and  is  meant  to  be  an  introduction  to  the 
higher  criticism  of  poetical  literature.  The  first 
part  will  be  accompanied  by  a  small  volume  en- 
titled '  On  teaching  English,'  which  is  partly  con- 
troversial and  partly  didactic.  It  discusses  the 
various  methods  of  English  teaching  at  present 
in  use,  and  exemplifies  the  rhetorical  method  in 
a  series  of  select  lessons.  It  also  handles  at  some 
length  the  vexed  question  of  the  definition  of 
poetry. 

—  Captain  Gore  of  the  royal  engineers  is  to 
construct  the  new  map  of  Afghanistan  from  the 
surveys,  reconnaissances,  and  explorations  made 
by  the  Afghan  boundary  commission. 
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—  The  healing-springs  of  Bosnia  and  Herzego- 
vina seem  destined  to  occupy  a  prominent  place 
among  the  health-resorts  of  the  world.  Professor 
Lad  wig  of  Vienna,  in  the  course  of  an  official 
journey  recently,  discovered  over  fifty  medicinal 
springs.  The  best  are  those  at  Banjaluka, 
Serajewo,  and  Dolnja-Tuzla. 

—  According  to  the  newest  and  best  maps  of 
New  Guinea,  that  region,  including  the  small 
island  lying  near  its  coast,  has  an  area  of  not  less 
than  795,228  square  kilometres.  Of  this  territory, 
890,660  square  kilometres  are  under  Dutch  protec- 
tion, 226,468  under  English,  and  179,200  under 
German. 

—  During  the  holidays  a  meeting  was  held  at 
University  college,  Toronto,  to  organize  a  modern- 
language  association  for  the  Province  of  Ontario. 

—  Modern-language  notes  announces  that  Pro- 
fessor Crane  of  Cornell  university  is  preparing  an 
extensive  work  on  the  great  mediaeval  collections 
of  Latin  stories,  their  sources  and  imitations  in 
the  modern  languages.  A  large  part  of  the 
material  has  been  taken  from  unedited  manu- 
scripts in  the  British  museum  and  National  library 
at  Paris,  or  from  early  printed  books.  Among 
the  former  class  are  the  exempla  or  illustrative 
stories  contained  in  the  sermons  of  Jacques  de 
Vitry,  bishop  of  Acre  and  the  historian  of  the 
Crusades.  Although  these  stories  are  of  the 
greatest  value  for  the  question  of  the  diffusion  of 
popular  tales,  they  have  never  before  been  edited. 
Professor  Crane's  work,  which  is  entitled  *  Mediae- 
val story-books  and  stories/  will  cover  the  entire 
range  of  mediaeval  Latin  fiction,  including  conies 
devots,  fables,  apologues,  historical  anecdotes, 
jestf,  etc..  and  will  be  valuable  not  only  to  the 
student  of  comparative  literature  and  folk-lore, 
but  also  to  those  interested  in  mediaeval  culture 
and  history. 

—  In  order  to  aid  the  law-students  in  the  study 
of  the  year-books  and  other  legal  documents  in 
Norman  French,  the  trustees  of  Columbia  college 
have  provided  a  lecturer  on  Norman  French  for 
the  law-school. 

—  The  December  issue  of  the  Johns  Hopkins 
university  circulars  contains  the  report  of  Prof. 
W.  K.  Brooks  on  the  Zoological  work  of  the 
university  since  1878,  and  also  a  series  of  papers 
on  the  work  of  the  marine  laboratory  during  the 
past  summer. 

—  From  time  to  time  the  English  papers  pub- 
lish reports  as  to  the  health  of  Mr.  Herbert  Spencer. 
It  is  now  said  to  be  improving. 

—  The  Athenaeum  announces  that  the  second 
volume  of  Professor  Pfleiderer's  *  Philosophy  of 


religion,'  now  in  the  press,  will  include  not  only 
many  corrections  and  additions  by  the  author,  but 
also  some  new  matter  on  the  English  philosophers 
of  the  present  day. 

—The  present  series  of  free  public  lectures  at 
Columbia  college,  which  it  is  hoped  will  become 
a  permanent  institution,  was  opened  on  Saturday, 
Jan.  8,  by  William  Henry  Bishop,  who  spoke  on 
•Characters  and  dialect  in  fiction.'  Last  Satur- 
dav  Mr.  E.  A.  Nadal  lectured  on  '  Recollections 

m 

of  the  south.'  Tickets  for  these  lectures  are 
issued  because  of  the  limited  capacity  of  the  lec- 
ture-hall, but  they  may  be  obtained  free  of  charge 
by  addressing  the  registrar,  Columbia  college. 

—  Those  who  have  followed  the  Irish  question 
in  British  politics,  and  who  have  read  Mr.  Glad- 
stone's *  History  of  an  idea,'  will  be  interested  in 
the  presentation  of  the  opposite  view  by  Lord 
Brabourne.  This  was  first  printed  in  Blackwood's 
magazine,  but  is  now  issued  separately. 

—  In  the  January  number  of  the  Andover  re- 
view, Prof.  George  H.  Palmer  of  Harvard  defends 
his  view  of  the  elective  system  against  its  critics, 
and  closes  the  discussion  on  that  subject  which 
has  been  going  on  in  the  columns  of  the  review 
for  a  year  past. 

— 1,800,000  francs  have  been  subscribed  to 
establish  the  Pasteur  institute  in  Paris.  Some 
of  the  largest  contributions  have  been  received 
from  English  brewers,  as  a  token  of  their  ap- 
preciation of  Pasteur's  work  in  connection  with 
fermentation. 

—  The  New  York  cremation  society,  which 
has  its  crematorium  at  Fresh  Pond,  Leng  Island, 
has  incinerated  eighty-four  bodies  during  the 
past  year. 

—  M.  Peyraud  considers  one  of  the  best  means 
of  determining  the  death  of  an  individual  to  be 
cauterization  by  Vienna  paste.  If  the  eschar 
forms  slowly,  and  is  of  a  yellow  color  or  transpar- 
ent, death  may  be  positively  delared,  while,  if  it 
is  red,  brown,  or  black,  life  still  exists. 

—  The  following  officers  were  elected  at  the  an- 
nual meeting  of  the  Appalachian  mountain  club 
in  Boston,  Jan.  12 :  president,  Prof.  Alpheus  Hy- 
att of  Cambridge ;  vice-president,  Robert  C.  Pit- 
man of  Newton ;  recording  secretary,  Rosewell  B. 
Lawrence;  treasurer,  Gardner  M.  Jones.  Com- 
mittees :  on  natural  history,  George  Dimmock  of 
Cambridge ;  on  topography,  Prof.  E.  E.  Burton ; 
on  art,  Charles  W.  Sanderson;  on  explorations, 
Frank  O.  Carpenter ;  on  improvements,  Isaac  T. 
Chubbuck.  Trustees,  Professor  William  H.  Niles 
of  Cambridge,  Augustus  E.  Scott  of  Lexington, 
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Charles  W.  Kennard.    It  was  also  voted  that  the 
admission-fee  be  hereafter  five  dollars. 

—  Since  our  last  issue  two  men  have  died  who 
have  been  prominently  connected  with  the  science 
of  America.  The  one  was  Gen.  W.  B.  Hazen,  the 
head  of  the  U.S.  signal  service,  and  the  other 
Prof.  E.  L.  Youmans,  to  whom  Americans  owe  a 
debt  for  his  successful  labors  in  rendering  avail- 
able to  them  much  of  the  best  scientific  thought 
of  the  time. 

— As  is  usual,  the  Athenaeum  prints  in  its  first 
January  number  a  series  of  essays  on  the  conti- 
nental literature  for  the  past  year.  The  article  on 
French  literature  is  by  Gabriel  Sarrazin,  and  con- 
tains incidentally  a  savage  denunciation  of  M. 
Zola.  The  article  on  Germany,  from  the  pen  of 
Hofrath  Zimmermann,  is  as  interesting  as  usual. 
Arminras  Vambery  writes  of  Hungarian  litera- 
ture, and  R.  Bonghi  of  that  of  Italy. 

—  The  Woman's  jourfial  has  been  emphasizing 
the  well-known  fact  that  female  teachers  greatly 
preponderate  in  this  country.  To  so  great  an  ex- 
tent is  this  true,  that,  in  respect  of  elementary 
schools,  those  cities  are  the  exceptions  in  which 
male  teachers  are  employed,  save  as  principals,  or 
teachers  of  some  special  branch,  say,  German, 
lairing  the  ten  cities  of  Baltimore,  Boston,  Brook- 
lyn, Chicago.  Cincinnati,  New  Orleans,  New  York, 
Philadelphia,  San  Francisco,  and  St.  Louis  to- 
gether, there  are  12,719  public-school  teachers,  of 
whom  11,540  are  women.  The  average  percentage 
of  male  teachers  in  these  cities  is  9. 

—  The  entrance  of  Sir  Henry  Roscoe  upon  a 
political  career  necessitates  the  giVing-up  of  his 
chair  at  Owens  college,  Manchester.  Mr.  H.  B. 
Dixon  of  Trinity  college,  Oxford,  has  been  called 
to  succeed  him. 

—  The  Educational  times  says  that "  the  friends 
of  education  have  much  reason  for  rejoicing  in 
the  fact  that  a  large  number  of  the  memorials 
which  are  to  render  her  majesty's  jubilee  memor- 
able will  take  an  educational  form.  Technical 
schools,  colleges,  and  endowments  of  professor- 
ships will  be,  in  many  cases,  the  visible  signs  by 
which  contemporary  English  loyalty  will  be  evi- 
denced to  unborn  generations." 

—According  to  the  Journal  of  education,  the 
modern  Greeks  are,  in  one  respect  at  least,  aiming 
as  high  as  the  ancient  Greeks :  they  are  begin- 
ning to  conquer  the  world  —  the  world,  at  any  rate, 
of  the  east  —  by  culture.  A  correspondent  of  the 
Journal  dee  dtbats  gives  some  account,  in  this  con- 
nection, of  the  great  advance  which  higher  educa- 
tion in  Greece  has  made  of  recent  years.     There 


are  88  gymnasia  in  the  kingdom,  200  secondary 
schools,  and  1,717  primary  schools.  These  are  ail 
public.  Among  the  private  educational  establish- 
ments, the  first  place  must  be  given  to  the  Society 
for  the  higher  education  of  women,  in  connection 
with  which  a  lycee  for  girls  was  established  a  few 
years  ago,  with  a  staff  of  76  teachers  and  1,476 
pupils.  Greeks  send  their  girls  there  from  all 
parts  of  the  east.  Education  is  very  liberally  en- 
dowed in  Greece;  and  the  sums  which  Greeks 
settled  in  foreign  countries  send  home  for  this 
purpose  are  very  large.  One  result,  of  course,  is 
that  the  Greeks  are  almost  entirely  in  possession 
of  the  learned  professions  in  Turkey.  Illiteracy, 
too,  is  rare  in  the  kingdom  :  in  the  most  out-of- 
the-way  hill  countries  you  will  see  little  scholars 
reading  their  Plutarch's  '  Lives.' 

—  The  Standard  typograph  company,  whose 
typograph  was  described  and  illustrated  in  Science 
for  Sept.  17, 1886,  have  published  a  little  pamphlet 
calling  attention  to  recent  improvements  in  their 
machine.  By  the  use  of  '  slugs/  or  strips  of  metal, 
instead  of  a  single  sheet,  the  lines  of  type-impres- 
sions may  be  spaced  or  '  leaded '  any  desirable  dis- 
tance apart,  in  the  same  manner  as  ordinary  type. 
The  use  of  what  is  known  as  'self -spacing'  type, 
that  is,  type  whose  width  of  face  is  a  certain  de- 
terminate multiple  of  an  established  unit,  removes 
some,  though  not  all,  of  the  difficulty  in  '  justify- 
ing' or  spacing  uniformly  between  the  words. 
These  two  points  are  decided  improvements ;  but 
the  specimens  of  work  given  in  the  pamphlet  show 
that  many  of  the  defects  and  imperfections  pre- 
viously mentioned  in  Science  still  remain. 

—  In  lecturing  before  the  Society  of  natural 
history  at  Berlin,  Professor  Strieker  has  employed 
with  much  success  an  electric  lamp  of  4,000  can- 
dle-power for  the  projection  of  microscopic  sec- 
tions upon  a  screen,  employing  a  magnifying 
power  of  six  to  eight  thousand  diameters.  It  is 
stated  that  the  definition  obtained  is  very  satis- 
factory. 

—  In  a  letter  to  a  London  newspaper,  Sir 
Edward  Watkins  advocates  a  system  of  experi- 
mental boring,  by  the  British  government,  with 
a  view  to  discovering  natural  gas  in  England. 
The  many  advantages  derived  from  the  use  of 
such  gas  at  Pittsburg  and  elsewhere  in  Pennsyl- 
vania are  stated  as  incentives  to  the  undertaking 
of  such  work  by  the  government. 

—  A  new  type  of  submarine  torpedo-boat  is  be- 
ing experimented  with  at  the  West  India  docks, 
London,  England.  The  peculiar  feature  of  the 
boat  is  the  means  adopted  to  secure  immersion  or 
flotation,  which  consists  in  increasing  or  reducing 
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her  displacement  by  projecting  or  withdrawing 
telescopic  chambers  in  her  sides,  instead  of  pump- 
ing water  into  or  out  of  ballast  tanks,  the  method 
usually  followed  in  similar  boats.  The  boat  is 
spindle-shaped,  60  feet  long  and  8  feet  in  diameter 
amidships,  built  of  {-inch  steel,  and  is  propelled 
by  an  electric  motor  of  46  horse-power,  current 
being  furnished  by  storage  batteries. 


LETTERS  TO  THE  EDITOR. 

U'Corretpondentt  are  requested  to  be  at  brief  a*  possible.    The 
writer'*  name  tain  all  case*  required  at  proof  of  good  faith. 

Popular  science. 

It  is  often  very  popular  indeed.  Here  is  an  article 
on  the  voices  of  animals  by  Detler  yon  Geyern  (who- 
ever he  is),  from  Ueber  Land  und  Meer,  translated  for 
the  Popular  science  monthly,  January,  1887,  written  in 
the  good  old  traditional  vein,  quoting  what  anybody 
has  said  on  the  subject  in  a  wonder-mongering  way, 
as  if  every  thing  said  and  written  must  be  true. 
And  Herr  von  Geyern  himself  says,  "  Fish  can  pro- 
duce no  sound  in  water,  because  air  is  lacking 
as  a  medium  to  propagate  the  waves  of  sound; 
and  yet  we  incline  to  the  belief  that  water  itself  may 
admit  of  forming  some*  kind  of  sound-waves  which 
the  fish  may  be  capable  of  exciting,  and  which  will  be 
experienced  and  comprehended  by  other  fish ;"  and 
he  adds,  "  As  far  as  we  are  concerned,  of  course,  fish 
will  remain  mute,"  etc.  —  as  if  between  fifty  and  a 
hundred  species  of  fish  are  not  known  to  make 
sounds,  many  of  which  have  been  described  and  ex- 
plained by  naturalists ;  and  as  if  water  and  every 
other  elastic  medium  were  not  well  known  as  propa- 
gators of  sound,  often  better  than  air,  —  a  fact  familiar 
to  boys,  who  hold  their  heads  under  water,  while 
bathing,  to  hear  the  loud  sound  made  by  the  striking- 
together  of  two  stones  under  water  in  the  hands  of  a 
companion  at  a  little  distance.  H.  W.  P. 

Grinnell,  Io.,  Jan.  14 


The  natural  method  of  language-teaching. 

I  read  with  much  pleasure  the  recent  article  of 
Professor  Carpenter  on  the  natural  method  of  teach- 
ing languages.  Such  articles  are  in  the  direct  inter- 
est of  truth,  and  therefore  of  science ;  for  the  more 
the  claims  and  achievements  of  the  teachers  of  these 
methods  are  scrutinized,  the  more  evident  their 
weakness  becomes.  Every  intelligent  teacher  knows 
that  there  is  little  if  any  thing  really  new  in  any  of 
these  methods,  and  every  good  teacher  of  languages 
has  employed  several,  if  not  all,  of  their  varieties  and 
sub-varieties,  each  of  which  is  superior  to  the  others 
in  the  opinion  of  their  self-styled  inventors.  We  are 
safe  in  assuming  that  the  natural  method  of  learning 
a  foreign  language  is  at  least  as  old  as  the  time  of 
Gain,  for  it  is  both  probable  that  he  learned  the 
language  of  the  people  of  Nod,  and  that  he  used 
neither  grammar  nor  dictionary. 

I  believe,  that,  in  the  main,  great  improvements 
have  been  made  recently  in  the  teaching  of  lan- 
guages, but  not  greater  than,  or  even  so  great  as,  in 
the  natural  and  physical  sciences,  as  they  are  com- 
monly called.  For  some  reason  the  teachers  of  the 
last  two  have  either  been  more  modest  in  proclaim- 


ing their  progress,  or  they  have  been  more  generally 
aware  that  they  are  only  employing  methods  that  the 
best  teachers  in  these  departments,  as  in  all  others, 
have  been  using  to  a  greater  or  less  extent  ever  since 
the  birth  of  science. 

Several  years  ago  I  took  considerable  pains  to  exam- 
ine, both  at  first-hand  and  at  second-hand,  the  claims 
of  several  of  the  most  widely  known  teachers  of 
natural  methods  as  applied  to  foreign  languages.  I 
then  made  some  statements  that  agree  almost  verbatim 
with  those  made  by  Professor  Carpenter.  In  spite  of 
the  well-established  fact  of  e very-day  experience, 
that  the  adult  is  able  to  retrace  but  very  imperfectly 
the  psychological  experiences  of  his  early  years,  we 
are  told  that  all  persons,  no  matter  how  old,  should, 
if  desirous  of  learning  a  foreign  language,  proceed 
exactly  in  the  same  way  that  they  learned  their 
mother-tongue.  This  is  the  inductive  method  run 
riot,  while  experience  and  generalization  count  for 
nothing.  To  me  the  best  refutation  of  the  claims 
of  most  teachers  of  natural  methods  lies  in  the  fact, 
that,  while  professing  to  be  able  to  teach  us  to 
"  read,  write,  and  speak  their  vernacular  correctly  in 
an  incredibly  short  time,"  I  have  not  yet  found  one 
or  heard  of  one  who  spoke  English  more  than  pass- 
ably, even  after  years  of  practice.  Shall  we  say, 
'  Physician,  heal  thyself '  ?  or  shall  we  excuse  their 
shortcomings  for  the  reason  that  '  physicians  never 
take  their  own  prescriptions •  ?  Chas.  W.  Supeb. 
Athens,  O.,  Jan.  16. 


Stereoscopic  vision. 

The  letters  in  the  last  two  numbers  of  Science  (ix. 
Nos.  204,  205)  in  relation  to  stereoscopic  vision  lead 
me  to  ask  if  any  of  your  readers  have  ever  tried  the 
experiment  of  viewing  a  stereoscopic  picture  with  the 
naked  eye,  and,  by  changing  the  focal  distance,  or 
visual  angle  of  the  eyes,  so  adjusting  them,  while 
looking  at  the  picture,  or,  more  properly,  the  two 
pictures,  that  the  full  stereoscopic  effect  is  produced, 
and  all  parts  of  the  picture  stand  out  distinct,  and  in 
as  bold  relief  as  when  seen  through  the  two  glasses. 
The  first  effect  of  the  ohange  of  the  visual  angle, 
from  the  paper  on  which  the  pictures  are  imprinted 
to  a  more  distant  range  of  vision,  is  to  double  the 
number  of  the  pictures,  four  now  coming  into  view, 
The  two  inner  ones  overlap  more  or  less,  and  slide 
over  each  other  to  right  and  left,  as  the  visual  angle 
undergoes  alteration,  until  finally,  when  the  proper 
adjustment  is  reached,  the  two  pictures  coincide  in 
all  their  parts,  coalescing,  as  it  were,  like  two  drops 
of  water  or  two  globules  of  quicksilver  when  they 
meet  and  run  together.  And  now  there  are  three 
pictures  in  view,  and  the  eyes  may  be  turned  about 
from  one  point  to  another,  and  any  part  or  particu- 
lar object  in  the  picture  minutely  inspected  in  any 
one  of  the  three  copies.  The  central  picture  is  the 
most  clear  and  distinct,  being  held  in  view  by  both 
eyes,  while  the  two  outer  ones  are  respectively  visi- 
ble to  only  one  eye.  W.  W.  Anderson,  M.D. 
Stateburg,  8.C.,  Jan.  18. 


An  electric  ball  of  fire. 

In  the  summer  of  1881  it  was  my  good  fortune  to 
observe  some  electrical  phenomena  in  the  way  of 
'  globular  lightning,1  which  differ,  I  think,  in  some 
respects,  from  any  other  case  on  record.  It  consisted 
of  a  ball  of  fire  which  rolled  down  an  iron  water- 
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pipe,  which  pipe  enters  the  room  at  a  height  of  about 
ten  feet,  and,  passing  downward/ ends  in  a  faucet  over 
a  zinc-lined  sink,  the  sink  being  connected  by  a  pipe 
with  the  ground.  The  ball  of  fire  was  about  an  inch 
and  a  half  in  diameter,  of  a  semi-transparent  bluish 
color,  giving  a  feeble  light,  which  first  appeared  at 
the  top  of  the  pipe,  and  rolled  down  it  at  a  nearly 
uniform  velocity  of  six  or  eight  feet  per  second,  and, 
upon  reaching  the  faucet,  fell  into  the  sink  with  a 
report  about  as  loud  as  the  discharge  of  a  gun-cap. 
We  at  once  examined  the  sink,  but  found  no  trace 
of  any  thing.  But,  as  we  stood  watching  the  pipe,  the 
same  phenomenon  was  twice  repeated,  mftViTig  three 
discharges  in  the  course  of  ten  minutes. 

This  occurring,  as  it  did,  five  years  and  a  half  ago, 
I  am  unable  to  give  as  accurate  an  account  as  I 
might  wish.  There  were  twelve  or  fifteen  persons  in 
the  room  at  the  time,  some  of  whom  I  have  since 
seen,  and  all  agree.  In  regard  to  the  location,  it  was 
in  the  Sunset  Hill  house  on  Sugar  Hill,  in  the  White 
Mountains,  about  seventeen  hundred  feet  above  the 
sea.  The  pipe  which  supplies  water  to  the  house 
comes  from  a  spring  on  the  mountain-side,  and,  pass- 
ing up  through  the  wall,  leads  to  a  reservoir  on  the 
roof  of  the  kitchen. 

The  pipe  on  which  the  globular  lightning  was  seen 
is  a  branch  of  this  main  pipe.  On  its  way  to  the 
upper  story — starting  from  a  height  of  about  ten 
feet,  it  comes  out  of  the  wall,  and  passes  downward 
at  an  angle  of  about  30°  with  the  vertical,  ending  in 
a  brass  faucet  over  the  sink.  The  pipe  was  of 
wrought  iron,  covered  inside  and  out  with  a  coating 
of  coal-tar  to  prevent  rusting. 

The  phenomena  described  occurred  during  a  heavy 
thunder-storm,  and,  so  far  as  I  can  learn,  nothing  of 
the  kind  had  ever  happened  there  before,  nor  has  it 
even  been  repeated.  N.  G.  Wabdwell. 

Hartford,  Jan.  10. 

The  genesis  of  the  diamond. 

In  an  interesting  communication  under  this  title, 
Prof.  H.  Garvill  Lewis  gives  in  No.  193  of  Science 
an  apparently  satisfactory  theory  of  the  structure  and 
origin  of  the  diamond-bearing  necks  of  South  Africa 
and  of  the  genesis  of  the  gem  in  that  region.  The 
discovery  of  undecomposed  peridotite  as  the  original 
form  of  the  puzzling  blue  ground  confirms  the  suspi- 
cion long  entertained  by  my  friend,  Prof.  Henri 
Goraix,  and  myself,  that  very  slight  analogies,  if  any, 
exist  between  the  South  African  and  Brazilian  dia- 
mond-fields, in  the  latter  of  which  we  have,  as  we 
think,  traced  the  diamond  to  its  original  matrix. 
Communications  on  the  subject  will  be  found  in  the 
American  journal  of  science  for  February  and  July, 
1882,  by  myself,  and  in  papers  by  Professor  Goraix 
in  the  Comptes  rendus  de  Facademie  des  sciences  and 
Bulletin  de  la  SocUte  gtologique  de  France  of  1884. 

The  main  points  of  these  papers  may  be  briefly  sum- 
marized as  follows.  The  diamond  region  about  the 
city  of  Diamantina,  in  the  province  of  Minas-Geraes 
(the  oldest  and  best-known  diamond-field  of  Brazil), 
consists  geologically  of  very  ancient  and  profoundly 
disturbed  metamorphosed  strata,  which  may  be  di- 
vided into  three  groups :  1°,  wholly  crystalline 
rocks,  gneiss,  mica-schists,  etc. ;  2°,  less  perfectly 
crystalline  rocks,  unctuous  schists,  quartzites  (itacol- 
umites),  iron  ores  (itabirites),  and  limestones ;  and, 
3°,  quartzites.  The  first  two  groups  form  the  nucleus 
of  the  mountainous  diamond-bearing  region,  No.  2 


greatly  predominating  over  No.  1.  No.  3,  which  in 
hand  specimens  (and  often  in  the  field  as  well)  can 
only  with  difficulty  be  distinguished  from  the 
quartzite  of  group  2,  with  which  it  has  up  to  the 
present  been  very  generally  confounded,  lies  in 
undulating  folds  over  the  upturned  edges  of  Nob. 
1  and  2,  and  at  times  passes  to  a  conglomerate 
including  fragments  of  both  the  older  groups. 
The  geological  age  of  these  groups  is  undeter- 
mined, but  the  newest  of  them  can  scarcely  be 
younger  than  the  Silurian,  and,  if  not  older,  belongs 
more  probably  to  the  earlier,  than  to  the  later  part 
of  that  age.  The  eruptive  rocks  thus  far  recognized 
in  the  diamond  district  are  granites,  diabases,  gab- 
bros,  and  serpentinous  rocks,  which  very  probably 
were  originally  peridotites.  It  sjiould  be  remarked, 
however,  that  the  latter  are  apparently  far  less 
abundant  than  in  the  region  farther  south  in  the 
same  mountain-range,  in  which  diamonds  are  only 
found  rarely,  or,  over  large  areas,  not  at  all. 

The  greater  part  of  the  diamond-washing,  being  in 
river-alluviums  or  in  gravel-deposits  on  the  uplands, 
gives  no  clew  as  to  which  of  the  three  groups  or  of 
the  associated  eruptions  may  have  furnished  the 
gems.  A  few  of  the  upland  gravel-deposits  ai$  evi- 
dently decomposed  but  undisturbed  conglomerates 
belonging  to  group  3.  The  famous  Grao  Mogol 
locality  described  by  Helmreichen,  Claussen,  and 
Heusser  and  Clary,  where  diamonds  are  found  em- 
bedded in  a  hard  quartzite  with  a  conglomeritic 
character,  belongs  also,  in  my  opinion,  to  this  group  ; 
the  diamond  entering,  like  the  other  elements,  as  a 
rolled  pebble.  Professor  Goraix,  however,  who  has 
had  the  advantage  of  a  personal  examination  of  the  lo- 
cality, refers  the  diamantiferous  rock  to  the  quartzites 
of  group  2,  and  admits  the  possibility  of  the  genesis  of 
the  gem  in  situ*,  though  he  does  not  insist  very  strongly 
on  this  point.  The  difficulty  I  have  often  experi- 
enced in  distinguishing  the  quartzites  of  the  two 
groups  one  from  the  other,  even  when  they  are  in 
juxtaposition  in  the  same  section  (as  I  believe  Profes- 
sor Goraix  admits  them  to  be  at  Grao  Mogol),  leads 
me  to  the  apparent  presumptuousness  of  maintaining 
my  opinion  against  that  of  so  acute  and  conscien- 
tious an  observer. 

At  a  single  locality,  Sao  Joao  da  Chapada,  the 
miners  have  penetrated  deeply  the  decomposed  but  un- 
disturbed schists  of  group  2,  extracting  the  diamond 
from  a  decomposed  vein-rock  from  which  Professor 
Goraix  took  out,  with  his  own  hands  and  with  all 
possible  precaution  against  error,  several  of  the  pre- 
cious stones,  after  I  had  expressed  to  him  the  opinion 
that  it  was  the  veritable  matrix  of  the  diamond. 
Three  veins  of  somewhat  different  character  have 
been  recognized.  One  is  of  quartz  with  plates  of 
specular  iron,  to  which  the  diamantiferous  barso 
(clay)  adheres.  This  last  is  an  earthy  mass  rich  in 
iron,  which  gives,  on  washing,  an  abundance  of 
microscopic  tourmaline.  This  last  circumstance, 
with  the  abundance  of  iron,  suggests  a  comparison 
with  the  peculiar  auriferous  veins  of  quartz,  pyrites, 
and  tourmaline  of  the  vicinity  of  Ouro  Preto  in 
the  same  geological  horizon,  and  in  very  similar 
conditions.  The  other  veins  are  without  quartz, 
and  consist  of  a  lithomarge-like  clay  charged 
with  oxides  of  iron  and  manganese,  which,  as 
Professor  Goraix  states,  bear  a  strong  resemblance, 
both  in  composition  and  geological  occurrence,  to 
the  topaz  and  euclase  bearing  viens  of  the  vicinity 
of  Ouro  Preto.    These  veins  are  coincident  with  the 
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bedding,  or  nearly  so.  Besides  quartz  and  tourma- 
line, they  carry  iron  and  titanium  minerals  (magne- 
tite, hematite,  rutile,  and  anatase),  amorphous 
chloro-phosphates  of  some  of  the  rarer  elements 
(cerium,  lanthanum,  didymium,  etc.),  and,  almost 
certainly,  euclase. 

The  observations  at  this  place  exclude  completely 
the  idea  of  peridotite  or  other  eruptive  rocks.  The 
diamond  at  Sao  Joao  da  Chapada,  and  presumably  at 
other  Brazilian  localities,  is  a  vein  mineral,  and  the 
conditions  of  its  genesis  (unless  we  admit  the  hypoth- 
esis of  a  subsequent  deposition  of  carbon,  which  is 
uncalled  for  by  any  of  the  observations  thus  far 
made)  must  have  been  such  as  were  favorable  to  the 
segregation  of  iron  and  titanium  oxides,  phosphates 
of  rare  elements,  and  certain  silicates,  such  as  tour- 
maline and  presumably  topaz  and  euclase.  The 
hypothesis  of  a  genesis  through  the  reaction  of  erup- 
tive masses  on  carbonaceous  schists  is  here  as  inad- 
missible as  would  be  that  of  a  vein  formation  for  the 
South  African  mines.  If  the  origin  of  the  carbon  is 
to  be  sought  in  the  rocks  traversed  by  the  eruptive 
or  vein  masses  containing  it,  it  is  not  without 
interest  to  mention  that  the  schists  of  the  veins 
in  which  the  Sao  Joao  mine  is  excavated  frequently 
contain  graphite,  though  at  that  particular  locality 
they  are  too  much  decomposed  to  enable  one  to 
determine  whether  it  occurs  there  or  not.  It  may  be 
stated,  that,  in  the  other  diamantiferous  regions  of 
Bahia,  group  2  occurs  either  at  the  mines  or  in  suffi- 
cient proximity  to  have  furnished  the  diamonds. 
In  the  Bahia  fields  the  precious  Btones  appear  to 
have  come  mainly  from  a  conglomerate  which,  as  it 
lies  in  the  prolongation  of  the  same  range,  is  pre- 
sumably identical  with  group  3  above  described,  and, 
like  it,  rests  on  a  base  of  unctuous  schists,  itacolumite 
and  itabirite.  The  Goyaz  fields  and  those  of  Bagagen 
in  western  Minas  seem  to  be  similar  to  those  of 
Diamantina,  though  perhaps  lacking  the  upper 
quartzite.  To  the  west  of  Diamantina,  in  the  San 
Francisco  valley,  diamonds  are  washed  from  the 
<Ubris  of  a  conglomerate  presumably  of  upper 
Silurian  or  Devonian  age,  but  containing  pebbles 
of  the  Diamantina  rooks.  In  the  province  of  Parana 
the  immediate  origin  is  in  a  Devonian  conglomerate, 
and  this  is  also  apparently  the  case  with  the  diaman- 
tiferous placers  of  the  province  of  Matto  Grosso. 

The  Brazilian  and  African  diamond-fields  thus  in- 
dicate two  very  distinct  modes  of  occurrence  and 
genesis  for  the  gem,  —  one  as  a  vein  mineral  accom- 
panying oxides,  silicates,  and  phosphates;  the  other 
as  an  accessory  element  in  an  eruptive  rock.  In  the 
last  number  of  the  Bulletin  de  la  SocitU  gtologigue 
de  France,  M.  Ghaper  presents  a  third  mode  of  oc- 
currence as  the  result  of  his  observations  in  an 
Indian  diamond-field.  He  satisfied  himself  that  the 
gem  occurs  there,  along  with  sapphires  and  rubies, 
in  a  decomposed  pegmatite,  having  taken  out  two 
diamonds,  two  sapphires,  and  three  rubies  from  an 
excavation  made  in  that  material.  The  circumstance 
that  all  these  stones  were  found  during  the  prelimi- 
nary work  with  pick  and  shovel,  whereas  nothing  was 
found  in  the  washing,  would,  notwithstanding  M. 
Chaper's  confidence  that  no  deception  was  prac- 
tised, seem  to  the  practical  diamond-miner  to 
be  extremely  suggestive  of  salting  very  in- 
artistically  done.  The  occurrence  of  remnants 
of  a  sedimentary  formation  of  a  conglomeritic 
character  in  the  neighborhood  of  the  old  washing 
examined  suggests  another  explanation  for  the  occur- 


rence of  the  gem  in  placers  resting  on  a  bottom  of 

granitic  rocks.  ObvxxJjB  A.  Dkrby. 

Museum  nadonal,  Rio  de  Janeiro, 
Decs.  16. 


A  German  sentence. 

Will  you  allow  me  a  brief  reference  to  a  remark  of 
one  of  your  contributors  ?  *  M.'  quotes  the  follow- 
ing German  sentence  by  '  one  of  the  most  distin- 
guished German  zoologists  : '  — 

"  Man  darf  fur  wahrscheinlich  halten,  dass  die  so 
sehr  wechselnde  Gestalt  und  Ausbildung  der  *  Tast- 
borsten,'  nach  der  Art  des  Thieres  und  den  K&rper- 
gegenden,  noch  bestrmmten  Nebenzwecken  zu  dienen 
hat,  ohne  dass  wir  uns  davon  Rechenachaft  zu  gebon 
vermdgen." 

In  the  original  quotation  the  commas  after  '  Tast- 
borsten'  and  before  'noch,'  etc.,  are  omitted.  ' M.* 
quotes  this  as  a  sample  of  sentences  which  prove 
that  German  scientific  writers  despise  the  *  French 
qualities  of  grace  and  lucidity.' 

He  goes  further  than  this.  He  is  quite  convinced 
that  the  scientific  men  in  Germany  show  an  '  absence 
of  the  literary  sense,'  though  he  admits  there  are 
some  exceptions. 

It  seems  to  me  that  if  '  M.'  wished  to  furnish  a 
proof  for  his  assertion,  he  ought  to  have  chosen  a 
different  sentence.  Evidently  every  thing  depends 
upon  the  reader  for  whom  the  sentence  was  intended. 
If  the  author  wrote  for  children,  his  sentence  was 
objectionable ;  but,  if  he  wrote  for  educated  persons, 
the  sentence  must  be  pronounced  just  as  clear,  lucid, 
and  elegant  in  German  as  any  similar  sentence  might 
be  in  French.  '  M.'  assumes  to  judge  of  the  literary 
qualifications  of  people  who  use  a  language  with 
which  he  himself  is  less  familiar  than  he  is  with 
French  and  English;  a  language,  moreover,  which 
greatly  differs  in  its  laws  of  construction  from  French 
and  English.  Supposing  he  should  apply  his  French 
or  English  standard  to  a  similar  Latin  sentence  by 
one  of  the  recognized  masters  of  Latin  style,  would 
the  difficulty  of  understanding  its  meaning  justify  a 
person  who  is  not  perfectly  at  home  in  that  language 
to  condemn  the  form  of  the  sentence  ? 

It  seems  to  me  *  M.'s '  reasoning  is  the  reverse  of 
'scientific.'  It  looks  very  much  like  'jumping  at 
conclusions.'  '  M.'  goes  further  than  this.  He  re- 
marks on  the  lack  of  German  inventiveness.  But  do 
the  Germans  lack  inventors?  They  are  inferior  to 
the  Americans  in  invention  of  labor-saving  machinery, 
because  they  have  not  hitherto  felt  the  need  of  it  as 
much  as  Americans  in  their  thinly  peopled  country. 

But  let  us  ask  who  invented  watches,  lithography, 
the  original  hand-press  for  printing,  and  the  later 
revolving  press,  for  the  first  time  used  in  printing 
the  London  Times,  which  created  a  new  era  in  news- 
paper printing  ?  Who  has  a  greater  claim  to  the  in- 
vention of  the  electric  telegraph  than  Gauss  of 
GOttingen,  or  Steinheil  of  Munohen?  Where  are 
there  more  practical  inventors  than  Krupp  and  the 
men  that  have  made  his  steel-works  famous  all  over 
the  world  ?  And  how  about  Siemens  (the  two  elder 
brothers),  Halske,  Schaefer,  Budenberg,  Gruson, 
and  scores  of  others  ?  Germany,  so  long  disunited, 
could  not  afford  a  patent  law  like  our  own  until 
quite  recently :  hence  many  of  her  inventors  went 
to  England,  France,  and  some  to  this  country. 

There  is  some  truth  in  *  M.'s '  remark  about  the  bad 
style  of  many  German  scientific  writers,  but  I  ven- 
ture the  assertion  that  the  number  of  really  fine 
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writers  on  science  in  Germany  is  as  great  as  that  of 
any  other  nation.  I  believe  the  following  names,  to 
which  scores  of  others  conld  be  added,  will  bear  out 
my  statement:  Georg  Forster  (the  companion  of 
Cook),  A.  yon  Humboldt,  Liebig,  Moleschott,  Carl 
Vogt,  Schleiden,  Peschel,  Helmholtz,  Otto  Ule  (of 
Halle),  Bossmaessler,  Haeckel,  Preyer,  etc.  Who  is 
to  be  the  judge  as  to  a  good  German  style,  those 
who  know  the  language  as  foreigners,  or  those  who 
know  it  as  natives  ?  What  would  become  of  scientific 
criticism,  if  people  may  ridicule  with  impunity  what- 
ever differs  from  the  standard  to  which  they  are  ac- 
customed? How  does  'M.'  suppose  a  rather  long 
and  involved  English  sentence,  though  correctly 
formed  and  considered  elegant,  sounds  to  a  German 
who  translates  it  literally?  In  a  recent  issue  of 
Science  (Jan.  7)  another  German  sentence  is  quoted; 
and  this,  too,  is  neither  a  bad  nor  an  obscure  one, 
although  it  is  not  claimed  that  an  advertisement — 
and  such  the  sentence  is —  may  be  taken  as  a  model 
of  a  lucid  and  graceful  style.  The  number  of  poor 
writers  in  German  is  not  great,  in  spite  of  all  that 
has  been  written  on  the  subject.  The  number  of 
finished  writers  of  peculiar  excellence  is  probably 
as  great  in  Germany  as  in  France,  England,  or  the 
United  States.  C.  A.  Eoobbt. 

Iowa  City,  Io.,  Jan.  7. 

The  West  Indian  seal. 

Since  the  publication  of  my  article  on  this  species 
in  the  last  number  of  Science  (ix.  35),  Mr.  F.  W. 
True  of  the  TJ.  S.  national  museum  has  kindly  called 
my  attention  to  a  paper  on  this  subject  by  himself 
and  Mr.  F.  A.  Lucas,  in  the  Smithsonian  report  for 
1884  (part  ii.  pp.  331-335,  plates  i.-iii.),  recently 
distributed,  which  I  had  not  at  that  time  seen.  In  this 
paper  the  species  is  positively  referred  to  the  genus 
Monachus,  and  the  cranial  characters  are  described 
and  figured.  The  specimen  forming  the  basis  of  this 
paper  is  the  one  presented  to  the  U.  S.  national  mu- 
seum by  Professor  Poey,  as  stated  in  Science,  iii. 
752.  This  was  a  skin,  containing  the  skull,  of  the 
specimen  taken  near  Havana  in  1883.  The  specimen 
is  described  as  "a female,  .  .  .  apparently  adult, 
though  not  aged.*'  The  description  of  the  size  and 
color,  and  the  figures  of  the  skull,  however,  show  it 
to  have  been  quite  young,  not  more  than  two-thirds 
grown,  and  probably  in  its  second  year,  the  skull- 
sutures  being  still  open,  while  in  the  adult,  as  in  other 
seals,  those  of  the  cranium  proper  are  wholly  ob- 
literated. 

On  the  assumption  that  their  specimen  was  adult, 
Messrs.  True  and  Lucas  believe  that  "  the  West  In- 
dian seal  must  be  considerably  smaller  than  M.  albi- 
venter"  of  the  Mediterranean.  The  specimens  ob- 
tained by  Mr.  Ward  show  that  there  is  practically  no 
difference  in  size  or  color  between  specimens  of  cor- 
responding ages  of  the  two  species  of  subtropical  seals. 
Many  of  the  discrepancies  in  the  proportions  of  the 
skull  in  the  two  forms,  alluded  to  by  True  and  Lucas, 
are  clearly  due,  in  large  part  at  least,  to  the  immatur- 
ity of  their  specimen  of  M.  tropicalis.  My  largest 
male  skulls  even  slightly  exceed  the  measurements 
given  by  Cuvier  for  the  Mediterranean  species.  I 
find  the  length  of  my  adult  male  skeleton,  measured 
along  the  curvature  of  its  axis,  to  be  seven  and  a  half 
feet ;  measured  in  a  straight  line,  seven  and  one-tenth 
feet,  or  85  inches.  The  length  of  the  stuffed  skin  of 
*  the  Havana  specimen,  as  given  by  True  and  Lucas, 


is  only  53  inches.  In  view,  however,  of  the  widely 
separated  habitats  of  the  two  forms,  there  is  every 
probability  of  their  specific  distinctness,  and  ade- 
quate material  doubtless  would  reveal  numerous  minor 
structural  differences. 

As  compared  with  other  species  of  the  family  Pho- 
oidae,  the  skeleton  of  M.  tropicalis  presents  notable 
peculiarities,  particularly  in  the  form  of  the  scapula, 
the  pelvis,  the  proportions  of  the  limb-bones,  etc., 
as  well  as  in  the  low  position  of  the  mandibular  con- 
dyle, referred  to  by  True  and  Lucas.  The  scapula, 
for  example,  is  remarkably  short  and  broad,  the 
length  to  the  breadth  being  as  16  to  28,  both  the  ante- 
rior and  posterior  borders  being  greatly  developed. 
The  acromion  process  is  well  marked;  but  the  spine 
is  low  and  short,  forming  little  more  than  a  well- 
marked  ridge,  in  comparison  with  its  usual  develop- 
ment in  other  phocids.  The  pelvis  is  remarkably 
short  and  broad :  the  thyroid  foramina  are  fully  half 
as  broad  as  long.  The  femur  is  very  short  and 
thick,  not  longer  than  in  Phoca  vitulina,  notwith- 
standing the  much  greater  size  of  the  animal,  the 
same  being  true  likewise  of  the  pelvis.  Through- 
out the  skeleton  the  proportion  of  parts  is  rather 
exceptional,  the  fore-limbs  being  much  more 
developed,  relatively  to  the  hind-limbs,  than  in  the 
seals  generally.  As  I  stated  in  1870  (Bull.  mus.  comp. 
zool.y  ii.  No.  1,  p.  30),  Monachus  much  more  nearly 
approaches  the  Otariidae  than  does  any  other  genus 
of  the  Phocidae,  through  its  skeletal  proportions  and 
peculiarities.  The  animal  is  in  form  very  robust. 
The  bones  are  thick  and  heavy,  with  the  apophyses 
of  the  vertebrae  strongly  developed.  Further  details, 
however,  must  await  the  appearance  of  my  illus- 
trated memoir  on  this  species,  now  in  preparation  for 
early  publication  in  the  Bulletin  of  the  American 
museum  of  natural  history. 

To  Messrs.  True  and  Lucas  is  due  the  credit  of  first 
making  known,  in  their  paper  above  cited,  the  cranial 
characters  of  the  West  Indian  seal,  and  of  confirm- 
ing its  reference  to  the  genus  Monachus ;  and  I  much 
regret  not  having  seen  their  valuable  contribution 
when  I  penned  my  former  notice  of  the  species. 
While  the  '  Report1  containing  their  paper  bears  date 
1 1885,'  it  appears  not  to  have  been  generally  distrib- 
uted till  some  time  in  December,  1886. 

J.  A.  Allen. 
New  York,  Jan.  14. 

On  hybrid  dogs. 

If  my  memory  serves  me  correctly,  I  think  it  was 
Dr.  Ooues  who  pointed  out  the  fact  somewhere,  in 
one  of  his  works,  that  he  had  personally  known  of 
cases  of  fertile  crosses  having  taken  place  between 
the  coyote  (Canis  latrans)  and  that  species  of 
semi-domesticated  dog  found  with  nearly  all  the 
Indian  tribes  of  this  country.  His  instances  were 
cited,  however,  I  believe,  for  the  Sioux  camps  of  the 
Indian  agencies  of  certain  parts  of  Dakota. 

Now,  a  year  ago  there  came  under  my  observation 
here  an  interesting  case  of  this  kind,  the  occurrence 
having  taken  place  at  Zufii,  in  south-western  New 
Mexico.  Zufiian  Indians  have  many  varieties  of 
wolfish-looking  dogs  at  their  pueblo,  while  coyotes 
are  always  found  prowling  about  on  the  surrounding 
prairies.  Such  circumstances  as  these,  granting  that 
these  animals  will  cross,  are  as  favorable  as  any  we 
could  imagine ;  for  the  pueblo,  with  the  ends  of  its 
streets  leading  in  the  majority  of  instances  directly 
out  upon  the  prairie,  affords  the  opportunity,  not 
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only  for  the  doge  to  run  out  upon  it  at  night,  but 
the  coyotes,  long  since  accustomed  to  the  sight  of 
the  pueblo  and  all  that  is  in  it,  to  approach  with  less 
suspicion  than  they  would  even  about  an  Indian 
camp.  Moreover,  some  of  these  Zufiian  dogs  have 
very  much  the  appearance  and  behavior  of  the 
coyotes  themselves,  and  quite  as  much  cunning  in 
some  instances.  Among  the  rarer  varieties  of  the 
former  we  sometimes  find  a  sheep-dog  of  apparently 
the  same  breed  of  animal  often  seen  in  certain  parts 
of  the  eastern  states.  I  refer  to  the  black-and-tan 
variety,  with  the  shaggy  coat,  and  the  tan-spots,  one 
over  each  eye.  The  trader  at  Zufli,  an  observing 
and  intelligent  Englishman,  has  long  owned  one  of 
this  latter  kind,  — a  bitch  of  excellent  qualities,  — 
and  it  is  from  this  gentleman  that  I  came  into  pos- 
session of  the  following  account.  He  tells  me  that  a 
little  over  three  and  a  half  years  ago,  the  oppor- 
tunity was  afforded  him  to  become  personally  cog- 
nizant of  the  fact  that  this  shepherd-dog  bitch  of  his 
was  lined  by  a  large  male  coyote  x>ne  evening  just 
beyond  the  limits  of  the  pueblo.  In  due  time  she 
gave  birth  to  four  male  pups,  that  looked  curiously 
like  young  coyote's  from  the  hour  they  were 
born.  When  I  came  to  Wingate  here,  all  four 
of  these  dogs  were  fully  grown,  and  were  owned 
by  different  parties  at  the  garrison,  and  I  had  ex- 
cellent  opportunities  to  study  them.  They  all 
very  much  resembled  each  other,  and  the  entire 
progeny  are  the  very  exemplification  of  what  we 
might  easily  imagine  the  offspring  of  such  a  parent- 
age would  be.  Taking  any  one*  of  them  as  an 
example,  it  is  to  be  noted  that  the  animal  has  a 
form  somewhat  heavier  than  a  coyote,  and  yet 
more  slender  and  agile  than  a  shepherd-dog.  As 
we  would  naturally  expect,  its  pelage  is  rather  long 
and  shaggy,  with  a  handsome  flag  to  its  tail.  In 
color  it  is  a  fine  stone  gray,  inclining  to  blackish  on 
the  flanks  and  sides ;  the  spots  are  absent  from  over 
the  eyes.  The  ears  have  more  of  the  form  of  the 
coyote's  than  they  have  of  the  ears  of  the  mother ; 
while  the  fore  part  of  the  face,  and  the  muzzle,  more 
nearly  approach  that  of  a  shepherd-dog.  One  of  the 
most  interesting  features  of  it  all  is  to  hear  one  of 
them  bark ;  for  those  who  may  be  familiar  with  the 
despicable  howl  of  the  prairie-wolf  can  here  have  the 
opportunity  to  fully  appreciate  how  much  that  kind 
of  music  can  be  improved  by  being  semi-modified  by 
such  crossing  in  stock.  The  yelp  becomes  softened, 
and  the  more  intelligent  expressions  of  the  bark  are 
introduced,  though  in  the  present  case  these  seem 
to  be  about  equally  divided  in  the  voices  of  these 
hybrids. 

When  out  of  the  garrison,  I  have  observed  much 
in  their  behavior  that  reminds  me  of  the  coyote, 
more  than  it  does  of  the  dog.  They  run  and  trot 
like  a  coyote ;  and  when  off  at  a  distance  they  have 
a  way  of  standing  sidewise  as  motionless  as  a  statue, 
and  regarding  you ;  while  at  such  times  they  keep 
their  two  fore-limbs  together,  as  well  as  the  hinder 
ones.  Such  a  position  is  very  commonly  assumed  by 
the  prairie-wolf,  and  may  be  said  to  be  a  direct 
lateral  view  of  the  animal,  with  its  face  looking  to- 
wards you. 

Space  will  not  permit  me  to  enter  upon  the  many 
little  interesting  traits  of  these  animals,  which  plain- 
ly are  due  to  the  crossing  of  the  parent  stock,  and 
have  been  inherited  by  the  issue. 

It  is  my  present  aim  to  purchase  one  of  these 
animals,  if  possible,  with  the  view  of  securing  its 


skeleton,  more  especially  its  skull.  This  latter 
would  undoubtedly  make  an  interesting  thing  to 
compare  with  Huxley's  valuable  work  on  the  skulls 
of  the  Canidae.  I  have  collected  a  fine  series  of  the 
skulls  of  the  coyotes,  and  have  them  in  my  possession 
at  the  present  writing.  B.  W.  Shotldt. 

Fort  Wingate,  N.  Mex.,  Jan.  11. 


To  authors  of  text-books  on  physics. 

The  definition  of  the  coefficient  of  elasticity, 
given  by  Professor  Baker  on  p.  34  of  the  current  vol- 
ume, is  vitally  defective  because  the  unit  of  section 
is  omitted.  It  reads,  t(  The  coefficient  of  elasticity 
may  be  defined  as  the  force  which  would  double  the 
length  of  a  bar.*'  According  to  this,  if  the  section 
of  one  bar  were  twice  that  of  another,  all  other 
things  being  equal,  the  coefficient  of  elasticity  of 
the  former  would  be  double  that  of  the  latter,  which 
is  not  true.  A  student  might  further  object  that 
solids  cannot  be  elongated  to  double  their  length, 
nor  liquids  be  compressed  to  half  their  volume,  or, 
if  they  could,  the  coefficient  would  not  remain  con- 
stant during  the  operation.  Strictly  speaking,  the 
coefficient  of  elasticity  is  a  rate,  and  may  be  de- 
fined as  the  rate  of  change  of  the  stress  per  unit  of 
section  to  that  of  the  elongation  per  unit  of  length. 
This  is  true  for  the  incipient  elongation  due  to  an 
incipient  stress.  If  it  be  assumed  that  the  section 
of  the  bar  remains  uniform  and  the  elasticity  remains 
perfect  during  the  elongation,  then  it  will  be  true 
that  the  coefficient  of  elasticity  equals  the  force 
which  would  double  the  length  of  a  bar  whose  oross- 
section  is  unity.  DxVolson  Wood. 

Hoboken,  N.J.,  Jan.  16. 


H.  Allyne  Nicholson. 

In  answer  to  a  letter  of  condolence  written  in  con- 
sequence of  the  press  despatches  announcing  the 
death  of  Prof.  H.  Allyne  Nicholson,  Dr.  O.  A.  White 
has  received  a  letter  from  Professor  Nicholson  him- 
self, saying  that  he  is  not  dead,  but  alive  and  well. 

If  the  above  has  not  been  announced,  it  may  be  of 

interest  to  the  readers  of  Science. 

Edw.  J.  Nolah. 
Philadelphia,  Jan.  17. 


Abbott's  Greek  reader. 

I  like  the  freshness  and  independence  of  your 
critical  comments.  But  you  object  to  the  publishers 
of  Abbott's  '  Greek  reader '  binding  the  notes  sepa- 
rately from  the  text.  '  Much '  may  be  '  lost  in  con- 
venience,1 as  you  say,  but  some  of  the  best  instruct- 
ors in  the  classics  object  to  notes  in  the  classroom, 
in  the  hands  of  the  student.  They  are  entirely  too 
convenient,  a  great  hinderance  to  the  best  mental 
discipline,  and  a  temptation  to  neglect  thorough 
preparation  beforehand.  £.  T.  Jxffebs. 

Lincoln  univ.,  Chester  co.,  Penn., 
Dec.  89. 


Advertising  for  professors. 

Science  and  education  for  Dec.  24,  on'  p.  65, 
speaks  of  advertising  for  professors. 

The  University  of  Mississippi  recently  advertised. 
There  were  five  vacancies  and  five  hundred  and 
twenty-seven  applications !  M.  W.  Eastom. 
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THE  UNIVERSITY  EXTENSION  MOVEMENT 

AT  CAMBRIDGE. 

The  university  extension  movement  was  begun 
at  Cambridge  about  fifteen  years  ago.  It  occurred 
to  some  energetic  men,  especially  to  Professors 
Stuart  and  Sidgwick,  that  the  university  should 
attempt  to  influence  the  education  of  the  country 
not  only  by  examinations,  but  by  direct  teaching. 
It  was  thought  that  young  men  were  sent  out 
every  year  by  alma  mater  for  whom  there  was  no 
place  in  the  teaching  system  of  the  university  it- 
self, but  who  might  find  a  field  of  activity  in  the 
great  towns  of  England.  The  system  has  grown 
up  from  very  small  beginnings.  At  first  a  private 
enterprise,  it  shortly  became  part  of  the  univer- 
sity organization,  and  it  is  now  a  recognized  de- 
partment of  university  work.  During  the  last 
six  years  the  growth  has  been  very  marked.  In 
1880  there  were  thirteen  centres,  in  1885  there 
were  thirty -six.  In  1880  thirty-seven  courses  of 
lectures  were  delivered ;  in  1885,  eighty  courses. 
The  attendance  at  lectures,  which  in  1880  was 
4,300,  rose  in  1885  to  8,500.  The  movement  has 
spread  all  over  England.  The  miners  of  North- 
umberland form  a  numerous  and  intelligent  audi- 
ence. There  is  a  centre  at  Torquay  and  a  centre 
at  Portsmouth,  but,  as  might  be  expected  in  Eng- 
land, the  northern  centres  far  outnumber  the 
southern.  London  is  the  seat  of  a  separate 
management  under  the  joint  government  of  the 
two  universities,  which  extends  its  ramifications 
into  the  suburbs.  Hitherto  the  teaching  has  been 
scattered  over  the  country  without  any  definite 
order  or  arrangement.  Each  centre  has  chosen 
that  subject  which  seemed  to  suit  it  best.  There 
have  been  examinations  with  classes  and  marks  of 
distinction,  and  a  certificate  has  been  given  by 
the  vice-chancellor  of  the  university,  but  there 
has  been  no  systematic  and  continuous  arrange- 
ment of  teaching  analogous  to  that  which  exists' 
in  the  university  itself.  This  want  will  now  be 
supplied.  The  university  has  determined  that  at- 
tendance at  certain  courses  of  lectures,  tested  by 
examinations  and  marked  by  a  certificate,  shall 
take  the  place  of  a  certain  amount  of  residence 
at  Hie  university.  When  this  scheme  is  put  into 
working  order,  we  shall  have  a  system  of  academ- 
ical teaching  extending  over  the  whole  country, 


and  directly  connected  with  university  degrees. 
No  more  efficient  means  can  be  found  of  connect- 
ing the  old  English  universities,  which  have  too 
often  been  considered  as  hot-beds  of  clericalism 
and  toryi8m,  with  the  growing  life  of  the  nation, 
especially  in  the  most  democratic  districts. 

Let  us  now  see  how  the  system  practically 
works.  A  town  wishes  to  establish  a  course  of 
extension  lectures.  The  first  business  is  to  elect  a 
committee,  and  to  raise  the  necessary  funds.  The 
session  extends  from  September  to  April,  and  oc- 
cupies two  courses  of  three  months  each,  either 
of  which  may  be  taken  separately.  The  lecturer 
is  paid  forty-five  pounds  for  twelve  weeks,  the 
last  week  in  each  term  being  devoted  to  examina- 
tions. When  it  is  found  that  funds  can  be  pro- 
vided either  by  subscriptions  or  by  the  sale  of 
tickets,  communications  are  opened  with  Gam- 
bridge.  If  the  town  is  situated  in  the  neighbor- 
hood of  other  towns  which  have  previously 
established  coursed,  matters  can  be  arranged  on  a 
more  economical  basis.  The  university  informs 
the  town  what  lecturers  it  has  at  its  disposal,  and 
what  courses  they  are  able  to  give:  the  town 
determines  what  kind  of  lectures  it  desires  to  re- 
ceive. The  subjects  vary  very  much.  The 
northern  miners  are  keen  for  instruction  in 
science  :  suburban  ladies  prefer  the  literature  and 
art  of  mediaeval  Italy  or  Germany.  The  lecturer 
belongs  to  one  of  two  classes :  he  is  either  a  man 
who  has  taken  up  this  occupation  as  a  profession, 
whose  reputation  is  well  known,  and  who  occu- 
pies a  position  not  inferior  to  that  of  a  recognized 
university  teacher,  or  he  may  be  a  young  man 
who  has  just  taken  his  degree,  a  senior  wrangler, 
a  senior  classic,  or  a  senior  historian,  who  looks 
upon  the  occupation  of  university  extension  lec- 
turing as  one  of  the  best  openings  available  for 
an  ambitious  and  successful  career. 

The  first  duty  of  a  lecturer  is  to  prepare  his 
syllabus.  It  was  laid  down  at  the  commencement 
of  the  scheme  that  every  lecturer  must,  before  he 
begins  his  work,  write  an  elaborate  syllabus, 
partly  as  a  guaranty  that  his  lectures  are  really 
good  and  thorough,  but  chiefly  as  an  aid  to  his 
class  in  threading  a  difficult  and  unfamiliar  sub- 
ject. Two  of  these  syllabuses  lie  before  me,  both 
by  lecturers  beginning  their  work.  The  first 
course,  by  a  senior  wrangler,  is  on  work  and 
energy  :  it  consists  of  twelve  lectures.  The  first, 
being  introductory,  is  on  the  study  of  natural 
science,  on  its  results,  its  methods,  and  the  various 
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manners  of  discovering  scientific  truths.  The 
second  lecture  is  on  the  laws  of  motion,  including 
a  popular  exposition  of  Newton's  three  laws.  The 
third  lecture  is  devoted  to  the  examination  of 
work,  energy,  and  gravitation.  In  the  fourth 
lecture  certain  simple  machines  are  described,  — 
the  pendulum,  the  different  kinds  of  lever,  and 
the  water-wheel.  The  next  lecture  deals  with  the 
nature  of  heat,  and  the  sixth  with  the  more 
elaborate  theories  of  Mayer  and  Joule.  The 
seventh  lecture  deals  with  light  and  sound,  the 
eighth  with  chemical  energy,  the  ninth  and  tenth 
with  electricity  and  magnetism.  The  eleventh 
lecture  is  devoted  to  the  conservation  of  energy 
and  the  manner  in  which  it  is  transformed  from 
one  shape  into  another.  The  last  lecture  treats  of 
the  dispersion  of  energy,  and  concludes  with  an 
account  of  the  sun. 

It  may  be  thought  that  this  course  is  somewhat 
too  extensive  and  ambitious,  and  its  practical  suc- 
cess remains  to  be  proved  by  the  examination ; 
but  no  one  can  deny  that  it  forms  a  brilliant  at- 
tempt to  deal  in  a  single  view  with  the  main 
truths  of  physics. 

The  second  course  is  of  an  entirely  different 
character :  it  treats  of  the  origin  and  early  history 
of  the  English  colonies  in  North  America.  Like 
the  former,  it  consists  of  twelve  lectures.  The 
first  lecture  is  devoted  to  ancient  and  modern 
systems  of  colonization,  the  Greek,  the  Roman, 
and  the  systems  of  modern  states.  The  second 
lecture  treats  of  the  early  voyages  and  settlements 
in  America  from  Christopher  Columbus  down  to 
the  foundation  of  Quebec.  Then  follows  the 
colonization  and  early  history  of  Virginia,  the 
colonization  of  New  England,  of  Maryland,  of 
the  two  Carolinas  and  Georgia;  next  come  the 
Quaker  colonies  of  New  Jersey,  Pennsylvania,  and 
Delaware.  In  the  eighth  lecture  we  have  reached 
the  subject  of  the  early  colonial  wars  of  France 
and  England,  from  King  William's  war  in  1689- 
97  down  to  the  conspiracy  of  Pontiac  in  1768. 
The  condition  of  America  in  1768  is  then  dealt 
with,  with  a  sketch  of  each  colony  from  the  be- 
ginning of  the  eighteenth  century  up  to  that 
time.  The  tenth  lecture  treats  of  the  war  of  in- 
dependence ;  the  eleventh,  of  the  American  con- 
stitution ;  and  the  twelfth  and  last,  of  the  history 
of  modern  Canada  down  to  the  present  day. 

These  syllabuses  are  printed  in  little  pamphlets, 
and  the  chief  criticism  to  be  made  upon  them  is 
that  they  are  often  somewhat  too  long  and  elabo- 
rate. Where  so  much  is  printed  for  a  course, 
there  is  less  room  for  detailed  exposition.  This, 
however,  is  a  fault  on  the  right  side,  which  ex- 
perience will  prevent. 

The  lectures  are  given  once  a  week,  and  last 


an  hour.  The  hour  which  precedes  or  follows 
the  lecture  is  taken  up  with  what  is  known  as 
'the  class.'  In  this  the  formal  method  of  the 
lecture  is  abandoned,  discussion  of  difficult  points 
is  invited,  questions  are  put  to  the  lecturer  on  any 
thing  that  appears  obscure,  or  the  lecturer  gives 
additional  details  and  illustrations.  The  class  is 
open  to  all  who  attend  the  lectures,  but  in  a  series 
of  years  this  is  generally  found  not  to  exceed  one- 
half.  At  the  end  of  each  lecture  in  the  syllabus 
will  be  found  three  or  four  questions  which  are  to 
be  answered  by  the  students  at  home ;  and  help  is 
freely  given  in  the  little  pamphlet,  as  to  the  line 
to  be  taken  in  answering  the  questions,  and  the 
books  to  be  used.  These  exercises  are  purely 
voluntary :  the  answers  are  sent  to  the  lecturer, 
who  returns  them  with  corrections  before  the 
following  lecture.  The  number  of  those  doing 
papers  is  not  more  than  one-third  of  those  who 
attend  the  class,  or  one-sixth  of  those  who  attend 
the  lectures.  Finally,  at  the  end  of  each  term, 
an  examination  is  held,  conducted,  not  by  the 
lecturer,  but  by  independent  examiners  appoint- 
ed by  the  university.  The  numbers  examined 
form  about  one-fourth  of  the  class,  or  one-eighth 
of  the  whole  attendance  at  lectures.  In  connec- 
tion with  each  course  of  three  months,  certificates 
are  granted  on  the  double  basis  of  the  lecturer  s 
report  of  the  weekly  exercises  and  the  examiner's 
report  of  the  final  examination.  In  this  way  is 
tested  not  only  the  capacity  of  getting  up  a  sub- 
ject and  passing  an  examination,  but  the  con- 
tinuous effort  of  steady  work  throughout«the  term. 
It  is  very  interesting  to  consider  what  classes  of 
people  are  reached  by  the  university  extension 
lectures.  Although  the  movement  was  first  de- 
vised for  adults,  yet  the  lectures  have  been  gener- 
ally frequented  by  schools,  and  especially  by  girls' 
schools.  They  are  useful  in  cases  where  a  compe- 
tent visiting  lecturer  cannot  be  obtained.  Much 
more  accessible  to  these  influences  are  young  peo- 
ple who  have  left  school,  and  have  not  yet  settled 
in  life.  This  is  the  golden  age  for  education,  cor- 
responding to  the  time  spent  at  college  by  those 
who  can  afford  it.  From  these  classes,  if  from 
any,  must  be  drawn  the  affiliated  students  whom 
the  extension  movement  will  link  with  the  uni- 
versity. If  the  lectures  are  delivered  at  night, 
they  are  usually  attended  by  clerks  and  shop  peo- 
ple, who  are  at  work  in  the  day. 

However,  the  most  interesting  field  of  work 
which  the  movement  has  yet  found  has  been  the 
artisans,  and  among  these  are  pie-eminent  the 
miners  of  Northumberland.  Mr.  Roberts,  the 
organizing  secretary,  writes,  after  a  fortnight's 
visitation  to  Northumberland,  "I  wish  I  could 
adequately  describe  the  impression  this  fortnight's 
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work  made  upon  me.    The  sturdy  intelligence  of 
the  pitmen,  their  determined  earnestness,  the  ap- 
preciative  and   responsive  way  in  which   they 
listened,  the  downright   straightforwardness   of 
their  speech,  —  all  these  it  is  impossible  fully  to 
express.    I  am  persuaded  that  in  the  Northum- 
berland and  Durham  districts  the  pitmen  are  ripe 
for  a  scheme  that  will  bring  higher  education  and 
culture  within  their  reach."    The  northern  popu- 
lation is  eager  for  knowledge,  and  travels  long 
distances  to  seek  it,  in  all  kinds  of  weather,  over 
the  roughest  of  roads.    Some  persons  here  walked 
regularly  six  miles  to  hear  the  lectures.    At  New- 
castle some  travelled  as  much  as  ten  miles  to  hear 
the  lectures.     Two  pitmen,  brothers,  attended  a 
course  regularly  from  a  distance  of  five  miles: 
they  went  there  by  train,  but  were  compelled  to 
walk  home.    This  they  did  for  three  months  on 
dark  nights,  over  wretchedly  bad  roads,  and  in 
all  kinds  of  weather.    One  miner  writes  in  grati- 
tude, "  I  deeply  deplore  the  last  thirty-four  yean 
of  my  life.    Being  buried  in  the  mines  since  I  was 
nine  years  of  age,  and  taught  to  look  jealously  on 
science  as  being  antagonistic  to  religion,  I  little 
thought  what  pleasures  of  thought  and  contem- 
plation I  lost ;  I  have,  however,  broken  loose  from 
my  fetters,  and  am  proceeding  onwards."    It  is 
sad  to  think  that  this  energy  and  hunger  for 
learning  should  be  cramped  by  inability  to  pay 
for  it.    Working-men   can  seldom  afford  more 
than  one  shilling  or  one  shilling  sixpence  for  a 
course,  yet  at  two  shillings  a  ticket  it  would  take 
an  attendance  of  seven  hundred  to  make  the  lec- 
tures pay.     Besides,  the  cost  of  the  ticket  is  not 
the  only  tax  on  the  artisan.    Text-books  must  be 
bought,  weekly  papers  posted  to  the  lecturer,  while 
wages   are  lost  by  attendance   at  the   evening 
classes.    The  whole  system  requires  a  solid  pecun- 
iary basis  to  make  it  permanent;  and  that,  up 
to  the  present  moment,  has  not  been  forthcoming. 
Although  much  has  been  done,  we  may  hope  for 
much  larger  developments  in  the  future.    A  staff 
of  thoroughly  trained  lecturers  should  grow  up, 
who  will  make  this  occupation  the  work  of  their 
lives.     The  courses  of  instruction  will  be  more 
systematic,  and  will  be  spread  regularly  over  a 
number  of  years.    In  some  cases  the  lectures  will 
crystallize,  as  they  have  already  done,  into  local 
colleges  or  small  universities ;  in  others  they  will 
remain  in  a  more  fluid  state.     Whatever  may  be 
the  result  of  the  movement,  there  is  no  doubt  that 
the  problem  has  been  solved  of  bringing  the  high- 
est university  education  within  the  reach  of  the 
lowest  classes  who  are  capable  of  receiving  it. 
Such  a  movement  may  be  less  necessary  in  coun- 
tries where  education  is  more  democratic,  and 
where  no  class  has  been  left  out ;  but  in  England, 


where  the  higher  education,  like  every  thing  else, 
is  organized  mainly  for  the  privileged  classes,  such 
an  enterprise  is  an  incalculable  boon. 

Some  few  years  ago,  on  a  summer  afternoon,  a 
body  of  artisans  were  watching  our  Cambridge 
undergraduates  amusing  themselves  on  the  river 
which  flows  by  the  backs  of  the  colleges.  Their 
conversation  was  overheard  by  a  passer-by,  and  it 
was  discovered  that  they  were  under  the  impres- 
sion that  all  Cambridge  undergraduates  were  sons 
of  noblemen,  and  that  no  one  could  live  at  the 
university  under  a  thousand  pounds  a  year. 
This  was  the  exaggeration  of  ignorance,  but  let 
us  hope  that  the  extension  movement  will  in 
another  generation  render  all  such  misunderstand- 
ings impossible.  Osgab  Browning. 


THE  TRAINING  OF  THE  FACULTIES   OF 
JUDGMENT  AND  REASONING.1 

I  am  going  to  endeavor  to  show,  as  far  as  I 
have  the  power  to  do  so,  how  the  psychological 
and  logical  principles  which  relate  to  judgment 
and  reasoning  may  be  applied  to  the  treatment  of 
our  ordinary  school  subjects,  —  what  our  methods 
of  teaching  should  be,  if  we  desire  those  methods 
to  be  framed  in  accordance  with  the  laws  and 
suggestions  of  mental  science.  I  must  refer  you 
to  Mr.  Sully's  indispensable  '  Teacher's  handbook 
of  psychology,'  for  the  discussion  and  full  exposi- 
tion of  the  psychological  principles.  But  also,  I 
shall  begin  by  running  over  the  chief  points  which 
require  our  attention,  before  I  attempt  to  sketch 
my  lessons,  so  that  you  may  have  the  principles 
on  which  I  work  freshly  in  your  minds.  My 
desire,  as  you  know,  is  not  to  up*et  or  change  this 
or  that  method  of  teaching  this  or  that  subject, 
but  to  bring  the  precepts  and  laws  of  psychology 
to  bear  directly  on  the  actual  practice  of  the  class- 
room. In  what  I  have  got  to  say  on  the  logical 
side  of  the  matter,  I  am  largely  indebted  to  Mr. 
Jevons,  to  whose  excellent  and  suggestive  little 
book,  '  Elementary  lessons  in  logic,'  I  must  refer 
you.  And  let  me  say  here  that  I  think  every 
teacher  ought  to  own  the  book,  and  to  make  a 
point  of  mastering  especially  the  last  ten  lessons. 

To  judge  is  to  connect  two  notions,  two  repre- 
sentations or  mental  images  of  what  has  been 
perceived;  and  the  outward  expression  of  this 
act  is  a  statement. in  words,  or  a  proposition. 
Thus,  if  we  have  acquired  the  general  notions  or 
concepts,  say,  of  hardness  and  heaviness,  we  may 
connect  either  or  both  with  any  particular  thing 
or  class  of  things,  or  with  any  other  notion.  We 
may  say,  *  This  ground  is  hard,'  or,  '  This  table  is 

1  From  the  Journal  of  education,  a  paper  read  before 
the  Education  society,  Oct  85, 1886. 
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heavy,'  or,  connecting  two  concepts,  *  It  is  wise  to 
be  merry.'  It  does  not  matter  how  we  have  ac- 
quired the  information,  or  by  what  mental  process 
we  have  reached  the  assertion  :  we  may  say,  using 
direct  observation,  'This  boy  is  tall,'  or,  making 
an  inference,  '  There  win  soon  be  another  general 
election ; '  in  either  case  we  have  given  expression 
to  a  judgment.  Of  course,  if  we  merely  echo 
somebody  else's  statements,  we  give  expression  to 
his  judgments,  but  we  do  not  perform  acts  of 
judgment  of  our  own,  —  a  fact  which  young  and 
old,  in  and  out  of  school,  are  always  forgetting. 
The  work  of  connecting  the  two  notions  or  mental 
images  must  be  our  own  before  we  can  be  con- 
sidered to  have  performed  an  act  of  judgment. 
The  connection  may  be  wrong  or  unwarrantable, 
but  the  formation  of  it  will  none  the  less  consti- 
tute what  we  here  define  as  judging ;  that  is,  if  it 
be  made  with  a  certain  amount  of  belief  in  the 
reality  of  the  connection.  If  there  be  no  such 
belief,  we  shall  not  consider  the  statement  as  the 
expression  of  a  judgment.  Our  statements  may 
either  be  affirmative  or  negative ;  about  individu- 
als or  about  classes,  i.e.,  what  are  called  'singu- 
lar' or  'universal'  judgments,  as,  for  example, 
4  This  boy  loves  exercise,'  '  Boys  are  fond  of  ac- 
tion.' In  the  case  of  negative  judgments,  we 
may  suppose  some  one  to  have  originally  asserted 
a  connection  between  two  notions ;  and  the  mind 
has  then  to  decide  whether  the  assertion  be  true 
or  not  true  (untrue).  If  it  decides  in  the  latter 
sense,  the  judgment  will  be  a  denial,  not  an  affir- 
mation, of  the  connection  between  the  notions.  We 
may,  however,  sometimes  turn  the  judgment  into 
the  affirmative  form,  as  thus:  if  we  deny  that 
'this  bag  is  heavy,'  we  say,  'This  bag  is  not 
heavy,'  i.e.,  'This  bag  is  light.'  But  this  is  as- 
suming that  there  is  no  alternative  to  '  heavy '  but 
'  light,'  while  we  may  easily  conceive  of  a  state 
which  could  not  be  described  either  as  the  one  or  the 
other.  If  there  be  several  alternatives,  still  more 
must  the  statement  remain  negative.  I  cannot 
transpose,  without  changing  the  subject  of  which 
I  speak,  such  a  statement  as  '  This  leaf  is  not 
green.'  This  is,  however,  rather  a  matter  of 
logic  than  of  psychology. 

There  is  another  point  on  which  it  will  be  of 
more  importance  to  touch,  —  the  relation  of  con- 
ception to  judgment.  We  have  seen  that  in  the 
former  there  is  a  process  of  combining.  The  con- 
cept '  metal '  is  formed  by  mentally  grouping  to- 
gether a  certain  number  of  qualities  or  properties, 
grouping  them  so  as  to  make  one  complex  mental 
image  or  representation.  As  Mr.  Sully  says, 
"  The  mind  here  comprehends  the  several  quali- 
ties as  together  comprising  one  thing  or  sub- 
stance.   In  judgment,  on  the  other  hand,  we  dis- 


tinctly set  forth  two  representations  as  two,  keep- 
ing them  apart  from  one  another,  while  at  the  same 
time  we  connect  them  with  one  another.  We  think 
of  certain  objects  or  qualities  as  distinct,  and  at 
the  same  time  explicitly  view  them  as  related." 
Thus,  in  affirming  that  'iron  is  a  metal/  we 
think  of  the  quality  of  being  a  metal  as  some- 
thing apart  from  the  iron,  something  new  which 
we  assert  to  belong  to  it.  In  fact,  we  have  here 
the  same  distinction  as  we  have  in  grammar  be- 
tween the  name  with  the  attributes  of  the  subject, 
and  the  predicate.  To  express  a  judgment,  we 
must  make  use  of  a  predicate,  or  give  some  new 
information  about  that  of  which  we  are  speaking : 
in  the  case  of  a  concept,  we  have  merely  the  gen- 
eral notion,  simple  or  complex,  corresponding  to 
the  name  and  its  attendant  describing  adjectives, 
or  to  the  name  alone.  We  must  bear  in  mind, 
however,  that  many,  if  not  all,  concepts  are 
formed  by  a  succession  of  judgments.  Every  ad- 
dition to  our  knowledge  of  the  properties  or 
qualities  which  correspond  to  a  general  term  takes 
the  form  of  a  judgment.  The  very  bringing  of 
things  together  on  the  ground  of  their  likeness,  or 
the  separating  of  them  because  of  their  dissimi- 
larity, is  a  judgment ;  while,  in  its  turn,  the  fuller 
concept  becomes  an  element  in  our  later  and 
more  precise  judgments. 

Like  every  thing  else,  our  judgment  will  have 
various  degrees  of  perfection  and  imperfection. 
The  most  important  quality  of  a  judgment  is 
clearness  ;  the  next,  accuracy ;  while  promptness, 
stability,  and  independence  are  all  of  considerable 
value.  By  a  clear  judgment  we  mean  one  in 
which  the  concepts  or  representations  are  distinct, 
and  the  relations  between  them  distinctly  under- 
stood. The  judgment,  '  Poetry  is  a  criticism  of 
life,'  will  be  just  so  clear,  and  no  more,  as  the 
concepts  'poetry,'  'criticism,' and  'life'  are  dis- 
tinct, and  as  the  mind  clearly  discerns  the  rela- 
tion between  '  poetry '  and  '  criticism  of  life ' 
which  is  implied  in  the  assertion,  —  how  it  is 
equivalent  to  certain  verbally  unlike  statements, 
but  incompatible  with  others.  It  is  easy  to  see 
that  want  of  proper  observation  is  one  of  the  com- 
monest sources  of  indefiniteness.  If  the  observa- 
tion has  been  faulty,  the  concepts  or  representa- 
tions will  be  faulty,  and  so  will  be  our  apprehension 
of  the  relation  of  the  notions  we  wish  to  connect. 
Memory  may  play  us  false  by  recalling  imper- 
fect images,  or  by  recalling  them  with  all  the  life 
and  reality  of  the  relations  between  them  de- 
parted ;  or  feeling  may  come  in,  paralyzing  our 
powers  of  discrimination,  and  misdirecting  our 
decisions.  We  must  not  omit  to  note,  moreover, 
the  tendency  that  most  of  us  have,  and  which  is 
particularly  strong  in  children,  to  accept  the  judg- 
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ments  of  others,  though  we  do  not  apprehend  or 
realize  the  meaning  of  what  is  asserted,  and  are 
somewhat  hazy  as  to  what  the  assertion  concerns. 
We  teachers  are  very  liable  to  produce  vagueness 
and  confusion  in  this  way.  We  impose  our  judg- 
ments on  our  pupils  ;  we  are  contented  with  their 
ready  assurance  that  *  they  see ; '  we  rush  on  from 
step  to  step,  and  then  are  astonished  to  find  how 
hazy  and  muddled*  the  children's  views  are. 
Teachers  have  even  been  known  to  grow  quite 
impatient  with  the  children  on  this  account,  re- 
senting delay,  and  setting  all  the  confusion  down 
to  a  wilful  perversity  on  the  child's  own  part. 
The  other  qualities  wbich  characterize  sound 
and  serviceable  judgments  need  no  particular  re- 
mark here. 

Many  of  our  judgments  are  arrived  at  immedi- 
ately or  intuitively,  such  as,  '  This  fire  is  warm,' 
'I saw  my  friend  last  week.'    These  are  called 
'  intuitive  '  judgments.     But,  on  the  other  hand, 
it  is  plain  that  many  of  our  assertions  are  reached 
by  a  process  of  reasoning  or  inference.    Just  as 
we  connect  two  concepts  or  representations  to 
form  a  judgment,  so  we  may  connect  two  or  more 
judgments  to  form  another  judgment  in  advance 
of  these.      Thus,  from  the  assertions  that  'all 
metals  are  elements '  and  '  iron  is  a  metal,'  we 
may  derive  the  judgment  that  'iron  is  an  ele- 
ment ; '  or  we  may  infer  that *  all  material  bodies 
•  have  weight,'  because  we  have  found  that  this 
and  many  other  material  bodies  have  weight. 
The  resulting  judgment  we  term  a  •  conclusion,' 
and  the  judgments  from  which   it  is  derived 
'premises.*    To  reason,   then,   is   to   pass  from 
a  certain    judgment   or   judgments  to  a  new 
one.    This  implies  that  we  recognize  the  relation 
between  the  new  and  the  old  judgments  ;  that  we 
apprehend  the  connecting  link  or  similarity  be- 
tween them.     Reasoning  is,  in  fact,  as  Mr.  Sully 
observes,  "  only  a  higher  and  more  complex  pro- 
cess of  assimilation,  identification,  or  classing." 
From  mere  difference  we  can  infer  nothing.     If 
x  and  y  are  both  equal  to  z,  we  can  infer  that 
x=zy;  but  if  x  and  y  are  both  greater  or  less  than 
*,  we  cannot  from  these  facts  infer  any  thing  as 
to  the  relation  between  x  and  y.    Again  :  in  our 
reasoning  the  premises  and  the  conclusion  may 
both  be  particular.     A  boy  may  have  noticed 
that  on  several  occasions  when  the  wind  was  in 
the  east  his  master  was  cross,  and  he  may  infer, 
that,  the  wind  being  in  the  east  to-day,  his  master 
will  be  cross.     Or  the  premises  may  both,  or  one 
of  them,  be  general,  and  the  conclusion  be  either 
general  or  particular ;  as  when  we  reason,  that 
oxygen  being  a  material  body,  and  all  material 
bodies  having  weight,  therefore    oxygen    must 
have  weight ;   or  that  all  gases  have    weight, 


because  all  gases  are  material  bodies.  The 
former  is  called  implicit,  the  latter  explicit, 
reasoning.  But  the  distinction  is  not  of  great  value 
to  the  logician,  because  we  do,  as  a  matter  of  fact, 
in  implicit  reasoning,  tacitly  assume  a  general 
premise  :  the  boy  in  our  example,  consciously  or 
unconsciously,  assumes  that  all  east  winds  make 
his  master  cross.  There  is  another  distinction,  how- 
ever, which  applies  to  reasoning,,  and  which  will 
he  of  great  use  to  us.  We  may  either  argue  up  to  a 
general  truth  from  premises  which  are  particular, 
or  at  least  less  general ;  or  we  may  apply  this  gen- 
eral truth  to  cases  which  are  less  general  or  particu- 
lar. Thus,  having  found  that  gold  and  silver  and 
copper,  etc.,  are  all  elements,  we  may  arrive  at 
the  conclusion  that  all  metals  are  elements  ;  or, 
seeing  that  all  birds  die,  and  all  fishes  die,  etc., 
we  may  infer  that  all  animals  die.  On  the  other 
hand,  from  the  general  truth  that  all  the  radii  of 
a  «rircle  are  equal,  we  may  infer  that  two  particu- 
lar straight  lines,  AB  and  AC,  being  the  radii  of 
the  same  circle,  are  equal  to  one  another.  In  the 
former  case,  our  reasoning  is  said  to  be  inductive  ; 
in  the  latter,  deductive. 

The  chief  point  to  notice  in  induction  is,  that  in 
general  our  conclusion  goes  beyond  what  our 
premises  give  us  the  right  of  asserting  as  actually 
true.  We  can  never,  therefore,  be  certain,  in  such 
cases,  of  arriving  at  absolute  truth,  but  only  at  a 
greater  or  less  degree  of  probability.  When  we 
assert  that  all  planets  move  round  the  sun  in  the 
same  direction,  the  '  all '  includes  more  cases  than 
are  mentioned  in  the  premises,  — more  cases  than 
we  have  observed.  Further  experience  may  prove 
that  some  of  our  general  conclusions  are  wrong. 
This  has  been  the  case  with  the  emission  theory  of 
light,  which  has  now  been  abandoned  for  the 
wave  theory.  Or,  to  quote  a  simpler  case,  Mr. 
Jevons  mentions  that  Format  maintained  that 

1+2?  always  represents  a  prime  number  for  all 
values  of  x;  and  so  it  does,  till  the  product 
reaches  the  large  number  4,294,967,297,  which  is 
divisible  by  641.  This  danger  should  be  a  warn- 
ing to  us  in  our  use  of  inductive  reasoning  with 
children  at  school.  We  are  all  of  us,  young  and 
old,  far  too  much  given  to  generalizing1  from  too 
few  particulars,  and  to  asserting  that  what  has 
happened  in  a  certain  number  of  particular  cases 

» It  will  be  well  to  note,  In  order  to  avoid  confusion,  how 
Inductive  reasoning,  which  is  a  kind  of  generalization, 
differs  from  the  generalisation  of  Judgment  In  each  case 
we  trace  out  a  similarity  among  a  number  of  different 
things.  In  Judgment,  we  do  so  in  things  viewed  as  single 
and  apart,  in  order  to  connect  with  one  or  all  offthem  a  gen- 
eral notion  applicable  to  them  all:  in  induction,  it  is  the 
relations  of  things  to  one  another  to  which  we  attend,  and 
we  seek  to  establish  some  connection  between  these  rela- 
tions, and  thus  to  arrive  at  some  wider  relations  between 
the  things  themselves. 
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will  alwayB  happen  in  all  like  cases.  This  is  a 
habit,  or  a  tendency,  not  to  be  encouraged,  but  to 
be  corrected.  The  experience  of  children  can 
never  be  very  great,  —  never  sufficient  for  a  very 
wide  generalization :  and  to  allow  them  to  draw 
conclusions  from  insufficient  experience,  however 
right  our  wider  experience  may  have  shown  that 
conclusion  to  be,  is  to  allow  them  to  form  a  very 
bad  habit  indeed.  Are  we,  then,  to  exclude  in- 
ductive reasoning  from  the  schoolroom  ?  By  no 
means.  Inductions  vary  almost  infinitely  in 
their  degrees  of  generalization,  from  the  narrow 
inductions  with  which  children  themselves  spon- 
taneously begin,  such  as  *  flies  die/  to  the 
law  of  gravitation.  Let  us  follow  nature's 
hint,  and  restrict  our  pupils'  work  at  first  to 
the  narrower  kinds.  We  shall  then  be  fairly 
safe,  especially  if  we  are  careful,  as  we  should  be, 
to  afford  the  young  inquirer  every  possible  oppor- 
tunity of  testing  and  correcting  his  conclusions. 
I  need  scarcely  point  out  here  that  the  inductions 
of  mathematics  will  be  at  first  even  more  useful 
to  us  than  those  of  physical  science.  In  mathe- 
matics the  premises  are  so  carefully  restricted, 
and  the  applications  of  the  conclusions  so  strictly 
narrowed,  that  within  their  assigned  bounds  our 
inductions  are  absolutely  true ;  so  much  so,  that 
Mill  refused  to  regard  them  as  real  inductions  at 
all.  Moreover,  we  can  test  them  exhaustively,  — 
I  will  not  say  exkaustingly,  —  and  so  make  per- 
fectly clear  their  truth  and  value.  In  grammar 
also,  especially  in  that  of  the  mother-tongue,  the 
inductions  are  simple  and  easily  made,  and  the 
means  for  testing  their  accuracy  are  always  ready 
to  hand.  Again,  the  way  in  which  children  earli- 
est show  their  curiosity  is  in  seeking  for  causes. 
They  have  a  strong  tendency  to  look  upon  every 
thing  as  having  a  cause  and  a  purpose.  Here, 
then,  is  another  valuable  hint  of  nature  as  to  the 
kind  of  work  we  should  choose.  Many  easy  ex- 
ercises of  the  kind  we  require  are  to  be  obtained 
from  among  the  simpler  phenomena  of  nature,  or 
from  mathematics,  and  even  history.  The  dis- 
covery of  causes  is,  however,  often  a  very  difficult 
process,  and  always  implies  a  method  of  proced- 
ure. For  a  discussion  and  exposition  of  this,  I 
must  refer  you  to  two  excellent  chapters  in  Mr. 
Jevons's  little  book  (chapters  xxviii.  and  xxix). 
For  convenience  sake,  I  shall  quote  here  Mill's  can- 
ons which  bear  on  this  matter,  and  which  are  to 
be  found  in  the  chapters  referred  to.  The  first  is 
the  rule  for  the  method  of  agreement:  "If  two 
or  more  instances  of  the  phenomenon  under  in- 
vestigation have  only  one  circumstance  in  com- 
mon, the  circumstance  in  which  alone  all  the 
instances  agree  is  the  cause  (or  effect)  of  the 
given  phenomenon;"  or,  more  briefly,  the  sole 


invariable  antecedent  of  a  phenomenon  is  prob- 
ably its  cause.  The  next  refers  to  the  method  of 
difference.  It  runs :  "  If  an  instance  in  which 
the  phenomenon  under  investigation  occurs,  and 
an  instance  in  which  it  does  not  occur,  have 
every  circumstance  in  common  save  one,  that  one 
occurring  only  in  the  former,  the  circumstance 
in  which  alone  the  two  instances  differ  is  the 
effect  or  the  cause,  or  an  indispensable  part  of 
the  cause,  of  the  phenomenon." l  As  Mr.  Jevons 
remarks,  this  is  essentially  the  great  method  of 
experiment,  and  its  utility  mainly  depends  upon 
the  precaution  of  only  varying  one  circumstance 
at  a  time,  all  other  circumstances  being  main- 
tained just  as  they  were.  Thomson  and  Tait  re- 
mark (Natural  philosophy,  vol.  i.  p.  807),  "  In  all 
cases  when  a  particular  agent  or  cause  is  to  be 
studied,  experiments  should  be  arranged  in  such 
a  way  as  to  lead,  if  possible,  to  results  depending 
on  it  alone ;  or,  if  this  cannot  be  done,  they  should 
be  arranged  in  such  a  way  as  to  increase  the  ef- 
fects due  to  the  cause  to  be  studied  till  these  so 
far  exceed  the  unavoidable  concomitants  that  the 
latter  may  be  considered  as  only  disturbing,  not 
essentially  modifying,  the  effects  of  the  principal 
agent."  The  next  canon  refers  to  a  joint  method 
of  agreement  and  difference :  "If  two  or  more 
instances  in  which  the  phenomenon  occurs  have 
only  one  circumstance  in  common,  while  two  or 
more  instances  in  which  it  does  not  occur  have 
nothing  in  common  save  the  absence  of  that  cir- 
cumstance, the  circumstance  in  which  alone  the 
two  sets  of  instances  (always  or  invariably)  differ 
is  the  effect,  or  the  cause,  or  an  indispensable  part 
of  the  cause,  of  the  phenomenon."  The  next 
canon  relates  to  what  may  be  called  the  method 
of  concomitant  variations :  "  Whatever  phenom- 
enon varies  in  any  manner,  whenever  another 
phenomenon  varies  in  some  particular  manner,  is 
either  a  cause  or  an  effect  of  that  phenomenon,  or 
is  connected  with  it  through  some  fact  of  causa- 
tion." Lastly,  I  will  quote  the  canon  relating  to 
what  Mill  called  the  method  of  residues:  "Sub- 
duct from  any  phenomenon  such  part  as  is  known 
by  previous  inductions  to  be  the  effect  of  certain 
antecedents,  and  the  residue  of  the  phenomenon 
is  the  effect  of  the  remaining  antecedents."  Those 
who  desire  more  than  Mr.  Jevons  gives,  may  find 
it  in  Mill's  '  System  of  logic '  (book  iii.  chapters  8, 
9,  10). 

i  So,  when  we  are  trying  experiments  on  condensation, 
— of  steam,  for  instance,  —  we  And  that  a  plate  held  in  the 
steam  condenses  some  of  it.  What  causes  this?  Perhaps 
the  coldness  of  the  plate's  surface.  Well,  then,  let  us  heat 
the  plate  and  try :  result,  no  condensation.  Let  us  make 
the  plate  very  cold  by  placing  it  for  a  little  while  In  the 
freeslng  mixture.  What  Is  the  result  nowT  Increased 
condensation.  Probably,  then,  cold  produces  condensation. 
And  so  on,  through  a  number  of  other  experiments. 
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By  the  processes  I  have  described  above,  the 
child  reaches  a  large  number  of  general  or  uni- 
versal judgments.  To  these  are  added  all  the 
general  statements  made  to  him  by  others  in  the 
coarse  of  instruction.  Tbese  he  can  now  apply  to 
the  explanation  of  particular  or  less  general  cases, 
as  has  been  already  shown;  that  is,  he  can 
make  use  of  deduction.  The  logical  forms  of  this 
kind  of  reasoning  are:  •'All  soldiers  have  to 
fight;  John  is  a  soldier,  therefore  John  has  to 
fight;"  or,  "No  mistakes  deserve  praise;  this 
is  a  mistake,  therefore  this  does  not  deserve 
praise."  But  though  this  is  the  logical,  it  is 
seldom  if  ever  the  psychological  order  of  in- 
ference. As  Mr.  Sully  points  out,  "  in  some 
cases  the  conclusion  first  presents  itself  to  the 
mind,  and  the  other  judgments  rise  into  distinct 
consciousness  later  ;  and  in  other  cases  the  mind 
does  not  at  any  stage  distinctly  represent  more 
than  one  of  the  two  truths  making  up  the  prem- 
1808."  Again:  besides  starting  with  a  general 
truth  and  seeking  to  make  applications  of  it,  we 
may  also  start  with  some  particular  statement  or 
fact,  and  then  seek  among  the  general  truths  al- 
ready acquired  for  that  under  which  it  may  be 
brought.  In  our  language  work  we  may  have  an 
instance  of  a  noun  in  the  genitive,  and  we  seek  to 
find  what!  rule  for  the  genitive  will  explain  our 
instance.  Or  in  our  geometry  work  we  may  have 
a  theorem  given  us  to  prove:  we  assume  it  to  be 
true,  and  then  seek  to  attach  it  to  some  known 
and  already  proved  theorem,  and  then,  finally, 
reverse  our  work  to  produce  the  proof  required. 
This  last  is  the  usual  way  in  which  children  ex- 
plain things  to  themselves  and  others.  "  Why 
am  I  blamed  for  having  done  this  ?  Because  what 
I  did  was  called,  or  was,  cruel,  and  acts  called 
cruel  deserve  blame,"  is  the  clear  statement  of  the 
reasoning  which,  more  or  less  confusedly,  will 
pass  through  the  mind  of  a  child.  In  connection 
with  this,  we  should  note  the  method  by  which 
all  our  greatest  discoveries  concerning  the  laws  of 
nature  have  been  made.  The  examination  of  a 
certain  number  of  particular  cases  suggests  a 
general  principle  (or  more  than  one)  under  which 
they  may  be  brought.  We  assume  the  general 
principle  to  be  true,  and  deduce  the  results  for 
several  particular  instances.  We  then  compare 
these  results  with  the  results  of  actual  observation 
in  the  same  cases.  If  the  latter  confirm  the 
former,  we  accept  the  general  principle  as  true  — 
at  any  rate,  for  the  time  being ;  if  they  do  not,  we 
either  modify  our  assumption  or  try  another.  It 
was  in  this  way  that  Newton  and  Faraday,  and 
numberless  others,  worked,  and  that  all  men  of 
science  are  now  working.  It  was  in  this  way 
that  the  great  theory  of  the  conservation  of  energy 


was  discovered,  and  which  was  verified  so  ad- 
mirably by  Mr.  Joule's  experiments.  In  this,  as 
in  nearly  all  our  complex  reasoning,  you  will  ob- 
serve that  induction  and  deduction  are  mixed  ; 
the  former  suggesting  general  truths,  and  the 
latter  deriving  conclusions  from  them.  Both 
tbese  two  kinds  of  reasoning  are  liable,  of  course, 
to  error.  Both  depend  on  observation,  reproduc- 
tion, imagination  ;  both  are  processes  based  on 
the  detection  of  similarity.  If  these  are  faulty, 
our  conclusions  will  be  fallacies.  Especially  in 
the  case  of  deduction  is  a  mistaken  idea  of  simi- 
larity, or  the  want  of  discrimination,  a  fruitful 
source  of  error ;  the  ambiguity,  or  want  of  clear- 
ness, in  the  terms  employed  being  also  most  fre- 
quently a  great  cause  of  our  going  astray. 
Attention  as  regards  all  that  is  employed  in  our 
argument,  and  concentration  as  regards  the 
special  object  of  our  search,  will  also  be  necessary 
parts  of  our  outfit. 

As  Mr.  Sully  has  pointed  out,  the  powers  of 
judging  and  reasoning  show  themselves  later  than 
the  power  of  conception.  At  quite  an  early  age, 
children  will  form  rudimentary  notions  of  things, 
and  will  even  go  as  far  as  the  formation  of  im- 
plicit judgments ;  but  they  will  not  yet  be  able  to 
form  explicit  judgments.  The  order  of  develop- 
ment appears  to  be  as  follows :  1°.  Implicit  judg- 
ments. — the  results  of  observation  and  memory, 
involving  no  inference ;  2°.  Explicit  judgments, 
involving  inference,  about  individual  things,  con- 
sisting of  statements  about  actual  facts  then 
present ;  3°.  Judgments  concerning  striking  at- 
tributes, later  with  reasons ;  4°.  Judgments  in- 
volving consciousness  of  alternatives,  introdu- 
cing *  no'  and  '  not : '  5°.  Judgments  concerning 
classes,  the  predicates  becoming  gradually  more 
general  and  more  abstract;  6°.  The  curbing  of 
exaggerations  and  mis-statements,  —  less  tendency 
to  treat  fancies  as  realities,  —  criticism  of  the 
statements  of  others,  or  increase  of  independence. 
The  development  of  reasoning  follows  very  simi- 
lar stages :  1°.  Reasoning  from  particulars  to 
particulars ;  2°.  Then  seeking  for  causes,  with  the 
familiar  '  why ; '  3°.  Deductive  reasoning,  consist- 
ing of  the  application  of  simple  rules  to  simple 
particular  cases,  then  to  cases  requiring  a  more 
intimate  understanding  of  the  rule,  then  the  ap- 
plication of  rules  less  simple ;  4°.  Somewhat  later 
will  come  inductive  reasoning,  with  ever-increas- 
ing power  of  abstraction;  5°.  Lastly,  complex 
reasoning  and  chains  of  demonstration. 

For  convenience,  let  me  recapitulate  the  points 
on  which  clear  judgment  and  clear  reasoning  de- 
pend. Clear  judgments  depend  on  clear  concep- 
tions and  representations,  and  on  the  clear  under- 
standing of  the  connection  stated  and  the  terms 
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employed,  and  also  on  keeping  the  emotions  under 
due  control.  Judgments  should  be  clear,  accurate, 
prompt,  stable,  independent.  Clear  and  sound 
reasoning  depends  on  clear  and  sound  judgments ; 
on  the  clear  understanding  of  the  relations  be- 
tween judgments  and  the  terms  employed  ;  and 
on  clear  attention  and  imagination  (involving  dis- 
crimination), which  keep  vividly  present  the  rela- 
tions of  the  ideas  and  the  objects  with  which  we 
are  concerned.  Fallacies  arise  mainly  from  mis- 
taken ideas  of  identity  or  similarity. 

Here  I  should  like  to  quote  the  whole  of  Mr. 
Sully's  section  on  the  training  of  the  powers  of 
judgment  and  reasoning,  the  subject  is  so  difficult, 
and  what  he  says  is  so  clear  and  sound.  Children, 
as  we  know,  delight  in  exaggeration  :  nothing  is 
so  attractive  to  them  as  vividness  and  picturesque- 
ness  of  statement.  Their  fancies  are  active.  Their 
curiosity,  except  as  to  what  directly  helps  fancy, 
is  fluctuating  and  easily  satisfied.  The  anthropo- 
morphic nature  of  many  of  their  views  about 
nature  is  startling  to  those  who  have  forgotten 
their  own  childood.  To  step  in,  and  seek  to  re- 
press and  change  and  destroy  all  this,  is  to  act  in 
distinct  opposition  to  the  teaching  of  nature,  —  a 
proceeding  which  some  teachers  already  recognize 
as  ill-advised  and  unsafe.  Surely  a  teacher  who 
would  destroy  a  child's  delight  in  fairyland,  or  its 
happy  belief  that  its  pet  dog  understood  every 
thing  said  to  it,  and  the  like  unjustifiable  ideas, 
would  deserve  a  punishment  but  little  less  than 
that  of  old  inflicted  on  traitors.  Again :  unless 
the  child  himself  forms  the  judgments  and  does 
the  reasoning,  there  is  no  exercise  of  his  faculties, 
and  therefore  no  development.  But  his  experi- 
ence is  very  small,  and  his  conclusions  can  seldom 
be  justifiable,  even  when  correct.  It  cannot  be 
right  to  encourage  him  to  generalize  from  insuffi- 
cient data,  and  to  reason  without  clear  discrimina- 
tion. In  the  face  of  these  difficulties,  I  should 
advise  that  we  be  not  in  too  great  a  hurry  to  give 
a  systematic  training  to  the  reasoning  faculty. 
The  eleventh  or  twelfth  year  would  be  quite  early 
enough,  I  think,  to  begin.  Meanwhile  there  is 
much  work  to  be  done  in  exercising  the  senses, 
attention,  memory,  imagination,  and  conception  ; 
while  the  exercise  of  judgment,  which  the  later 
stages  of  this  work  will  introduce,  will  be  quite 
enough,  at  first,  for  our  needs.  By  all  means,  let 
us  encourage  the  child's  curiosity  by  affording 
him  the  means  of  feeding  and  satisfying  it.  If 
rightly  treated,  it  will  grow  by  what  it  feeds 
upon.  When  the  child  cannot,  of  himself,  attain 
to  the  knowledge  requisite,  let  us,  using  a  wise 
discretion,  give  him  an  explanation  such  as  he  can 
understand.  In  this  way  we  shall  not  interfere 
with  his  fancies,  though  they,  in  some  cases,  when 


too  vagrant  and  emotional,  must  be  gently 
checked.  Difference  in  the  temperament  of  chil- 
dren should  make  a  difference  in  their  treatment. 
"  But "  —  and  here  Mr.  Sully  speaks  —  "  the  train- 
ing of  the  reasoning  powers  includes  more  than 
the  answering  of  the  spontaneous  questionings  of 
children.  The  learners  must  be  questioned,  in  their 
turn,  as  to  the  causes  of  what  happens  about  them. 
A  child  cannot  be  too  soon  familiarized  with  the 
truth  that  every  thing  has  its  cause  and  its  explana- 
tion. The  mother,  or  teacher,  should  aim  at  fixing 
a  habit  o/  inquiry  in  the  young  mind,  by  repeatedly 
directing  his  attention  to  occurrences,  and  encour- 
aging him  to  find  out  how  they  take  place.  He 
must  be  induced  to  go  back  to  his  past  experiences, 
to  search  for  analogies,  in  order  to  explain  the 
new  event.  The  systematic  training  of  the 
reasoning-powers  must  aim  at  avoiding  the  errors 
incident  to  the  processes  of  induction  and  deduc- 
tion. Thus,  children  must  be  warned  against 
hasty  induction,  against  taking  a  mere  accidental 
accompaniment  for  a  condition  or  cause,  against 
overlooking  this  plurality  of  causes.  This  sys- 
tematic guidance  of  the  child's  inductive  processes 
will  be  much  better  carried  on  by  one  who  bas 
studied  the  rules  of  inductive  logic.  In  like  man- 
ner the  teacher  should  seek  to  direct  the  young 
reasoner  in  drawing  conclusions  from  principles, 
by  pointing  out  to  him  the  limits  of  a  rule,  by 
helping  him  to  distinguish  between  cases  that  do, 
and  those  that  do  not,  fall  under  it,  and  by  famil- 
iarizing him  with  the  dangers  that  lurk  in  ambig- 
uous language ;  and  here  some  of  the  rules  of 
deductive  logic  will  be  found  useful."  Finally, 
the  best  subject-matter  on  which  to  exercise  the 
child  at  first  will  be  that  connected  with  common 
every-day  knowledge.  Speaking  broadly,  physi- 
cal science  will  best  supply  us  with  inductive  ex- 
ercises, and  mathematics  with  deductive  exer- 
cises. In  gome  subjects  of  the  former,  such  as 
botany,  chemistry,  and  physiology,  his  work  will 
be  almost  wholly  inductive  :  in  some  of  the 
latter,  such  as  arithmetic  and  algebra,  his  work 
will  be  almost  wholly  deductive. 

H.  COUQTHOFB  BOWSN. 


THE  NATURAL   METHOD   OF  TEACHING 

LANGUAGES, 

The  article  on  "The  ' natural  method'  of  lan- 
guage-teaching," in  Science  and  education  for  Dec 
24,  closes  with  the  remark  that  conservatism  is 
not  always  to  be  decried,  and  all  innovation  is  not 
necessarily  good.  This  thought  is  so  correct  that 
nobody  could  justly  object  to  it ;  and,  if  all  other 
observations  made  by  the  opponents  of  the  natural 
method  be  of  equal  soundness,  the  cause  of  this 
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much -discussed  method  would  not  seem  to  be  as 
good  as  its  friends  might  desire.  What  evokes, 
however,  the  reader's  doubt  at  first,  is  the  high 
praise  lavished  upon  the  old  method,  with  its  two 
mighty  cornerstones,  —  the  grammar  -  book  and 
dictionary.  One  will  naturally  ask,  If  the  old  and 
long-established  method  is  really  as  efficient  as  its 
defenders  would  have  us  believe,  why  is  it.  then, 
that  discontent  could  arise  against  it,  spreading  to 
the  great  dimensions  of  to-day?  Why  is  it  that 
just  the  graduates  of  our  colleges,  who  have  had 
the  full  benefit  of  the  blessings  of  the  old  method, 
speak  frequently,  with  a  very  significant  smile,  of 
their  knowledge  of  modern  languages  acquired  in 
their  alma  mater  t  Why  is  it  that  men  of  high 
standing  are  protesting  against  that  mode  of 
studying  which  is  in  vogue  in  so  many  of  our 
colleges  and  schools?1  And  why  is  it  that  the 
old  method,  being  so  strong  and  good  as  is  claimed, 
could  be  shaken  in  its  very  foundation  to  such  a 
degree  that  one  of  its  warmest  defenders  writes 
but  lately,9  "It  is  evident  to  me  that  the  old 
grammatical  method  cannot  survive  the  assault  of 
the  natural  method  "  ? 

On  the  other  hand,  if  the  principles  of  the 
natural  method  be  as  wrong  as  is  said  by  some  of 
the  opponents,  it  would  seem  strange  that  scholars 
and  teachers  like  Whitney,  Thacher,  and  Hadley 
of  Yale  should  have  permitted  their  sons  to  be 
taught  by  the  founder  of  the  method  ;  that  a  man 
like  Prof.  Dr.  Daniel  Sanders  declares  himself  for 
the  method ;  *  that  men  throughout  the  country, 
prominent  in  their  vocation,  are  favoring  the 
natural  method ;  *  and  that  an  educational  jour- 
nal which  is  not  friendly  inclined  towards  the 
method  should  have  recently  been  forced  to  admit 
that  '*  the  subject  is  now  attracting  great  atten- 
tion in  the  secondary  and  higher  schools." • 

These  discussions  in  educational  and  other  pa- 
pers furnish  occasionally  very  interesting  reading, 
and  recall  to  one's  mind  a  well-known  story  about 

»  D.  C.  Oilman,  president  of  Johns  Hopkins  university, 
writes  thus  to  one  of  the  advocates  of  the  natural  method, 
Aug.  15, 1878 :  "  Many  years  ago  Mr.  George  Ticknor,  while 
professor  of  modern  languages  in  Harvard,  declared,  that, 
although  Americans  spent  as  long  a  time  as  Germans  in 
acquiring  a  liberal  education,  the  results  in  this  country 
were  far  inferior  to  those  secured  abroad.  Other  recent 
writers  have  illustrated  the  same  point,  and  have  shown 
how  much  our  deficiencies  as  an  educated  people  have 
been  due  to  bad  methods  of  teaching  both  ancient  and 
modern  languages." 

*  See  The  academy  of  December,  1886,  p.  889. 

*  Referring  to  a  certain  set  of  readers  prepared  for  the 
natural  method,  the  celebrated  German  grammarian  and 
lexicographer  says  to  the  writer  of  these  lines,  in  a  letter 
dated  March  8, 1888,  that  the  method  followed  therein  has 
his  full  approval  ("dass  die  darin  befolgte  Lehrwelse 
meinen  vollen  Beif  all  flndet "). 

*  See  The  natural  method,  No.  6,  voL'lL,  January  edition. 
3  See  The  academy  of  November,  p.  801. 


three  professors  who  were  given  the  task  to  write 
the  natural  history  of  the  camel.  None  of  them 
had  seen  the  animal,  but  they  set  to  work  at  once 
in  the  following  way  :  the  first  one  retired  to  his 
charming  study,  and,  trusting  to  his  vivid  imagi- 
nation, wrote  a  history  as  he  thought  it  ought  to 
be  ;  the  second  one  was  busy  in  the  libraries,  and, 
out  of  all  the  material  collected  from  books  written 
since  the  time  of  Julius  Caesar,  he  gave  a  natural 
history  of  the  camel ;  the  third  one  alone  had  de- 
parted to  the  country,  where  he  could  see  a  camel 
and  learn  something  about  it,  so  that  his  report 
might  be  true  to  the  facts.  If  it  so  happens  that 
the  reader  of  the  discussions  referred  to  is  familiar 
with  the  working  of  the  natural  method,  it  will 
be  hard  to  convince  him  that  all  who  are  passing 
judgment  against  it  could  ever  have  tried  the 
method  practically  and  earnestly,  or  could  even 
have  seen  a  complete  course  given. 

The  question  has  been  raised,  *  Is  the  natural 
method  a  method  at  all?'  If  it  be  correct  that 
the  term  'method'  signifies  ' a  series  of  means 
purporting  to  lead  to  some  desired  end,'  then  the 
question  must  be  answered  in  the  affirmative.  All 
the  rules  of  the  method  pertain  either  to  matter 
or  to  the  individual. 

First,  it  is  required  that  one  should  proceed  in 
the/ treatment  of  the  language  and  in  the  treat- 
ment of  the  laws  of  language ;  i.e.,  grammar,  in 
accordance  with  that  method,  which,  ever  since 
Bacon's  time,  has  been  the  acknowledged  method 
for  true  study,  —  the  inductive  method. 

Second,  it  is  required  that  the  treatment  of  mat- 
ter after  the  inductive  method  should  vary  as  the 
individuals  who  are  taught  vary  in  age,  character, 
ability,  and  preparation. 

To  fulfil  these  requirements  to  the  best  advan- 
tage, it  was  found  necessary  to  establish  the  gen- 
eral rule  that  the  language  which  is  to  be  taught 
must  serve  exclusively  as  means  of  communica- 
tion between  teacher  and  learner. 

There  is  nothing  especially  new  in  either  of 
these  requirements ;  in  fact,  one  or  the  other  of 
them  has  been  successfully  employed  at  various 
periods  by  different  methods :  but  the  united 
application  of  them  has  been  first  attempted  by 
the  natural  method  :  and  it  is  this  united  applica- 
tion that  causes  revolution  in  language-teaching. 
It  is  needless  to  repeat  here  that  the  credit  of  the 
innovation  is  due  to  Prof.  Gottlieb  Heness  of  New 
Haven,  Conn.  The  special  training  in  the  princi- 
ples of  Pestalozzi,  which  he  received  in  the  Lehrer 
Seminar,1  and  peculiar  experiences  in  the  teach- 
ing of  children,  had  led  him  to  those  conclu- 
sions with  which  we  are  now  acquainted.     To 

1  A  German  institution  In  which  young  men  are  prepared 
who  intend  to  teach  in  the  public  schools. 
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assume,  however,  that  his  method  is  merely  a 
method  for  children,  because  some  of  his  first 
experiments  through  which  he  arrived  at  certain 
principles  were  made  in  children's  classes,  is  as 
erroneous  as  to  believe  the  perusal  of  the  various 
readers  give  an  insight  into  the  real  character  of 
the  natural  method.  Let  us  now  t»ee  if  the  method 
is  capable,  in  certain  measure,  of  satisfying  the 
demands  of  the  ideal  method  which  the  writer  of 
the  article  in  Science  and  education  has  outlined. 
The  rational  method,  as  he  chooses  to  term  the 
wished-for  ideal  method,  "  would  take,  wherever 
it  find  them,  all  pedagogical  methods  of  un- 
doubted value,  and  incorporate  them  in  its  in- 
struction.'' This  condition,  I  doubt  not  in  the 
least,  the  nttural  method  fulfils  well.  The  writer 
himself  says  com  plain  ingly  in  his  article,  "  Since 
they  [that  is,  the  claims  of  the  most  enthusiastic 
votaries  of  the  natural  method]  were  first  formu- 
lated, the  details  of  the  system  have  grown  by  a 
not  unnatural  accretion,  until  they  include  a  great 
mass  of  pedagogical  material,  some  of  which  is 
about  as  much  the  especial  property  of  the  natural 
method  as  spectrum  analysis  is  an  individual  pre- 
rogative of  the  pupils  of  Helm  hoi  tz.  From  one 
point  of  view,  this  is,  perhaps,  not  to  be  depre- 
cated ;  for,  through  the  active  proselytizing  of  its 
disciples,  sound  pedagogical  principles  have  ob- 
tained a  currency  and  found  their  way  where 
otherwise  they  might  not  so  easily  have  pene- 
trated." 

Then  the  rational  method  "  would,  above 
all,  use  the  language  taught  at  every  possible 
opportunity,  and  make  its  practical  acquisition 
the  one  end  in  view."  Ever  since  the  natural 
method  has  been  brought  to  light,  its  advocates 
have  preached  and  practised  the  rule  of  using  the 
language  taught  at  every  possible  opportunity ;  and 
some  teachers  have,  in  fact,  acquired  such  a  skill 
in  using  the  language  taught  that  they  never  will 
use  any  other  while  teaching ;  nor  do  they  lose 
any  more  time  while  explaining  or  giving  defini- 
tions than  a  teacher  of  the  old  method  would  by 
using  English. 

Third,  according  to  a  rational  method,  "the 
grammar  and  dictionary  are  effete  in  modern- 
language  instruction  if  they  are  (aught  for  them- 
selves alone."  I  believe  no  one  has  as  yet  re- 
proached the  natural  method  for  having  ever 
taught  grammar  and  dictionary  *  for  themselves 
alone.' 

Fourth,  a  rational  method  would  give  the  good 
advice,  "  Regard  them  [dictionary  and  grammar] 
as  they  should  be  regarded,  as  auxiliaries,  and 
employ  them  in  that  way."  During  more  than 
twenty  years  the  advocates  of  the  natural  method 
have  been  teaching  constantly  this  doctrine,  which 


their  opponents  explained  in  their  own  way.  ac- 
cusing the  method  of  neglecting  the  teaching  of 
grammar,  while  the  criticism  justly  should  have 
been  directed  against  the  untborough,  unsysto- 
matical,  go-as-you-please  way  of  certain  teachers 
they  bad  met  with.  But,  if  they  had  been  pres- 
ent for  a  single  hour  in  a  class  conducted  by  the 
founder  of  the  method,  they  would  have  had  the 
opportunity  of  seeing  grammar  taught  syste- 
matically, after  the  inductive  method ;  and  had 
they  asked  the  question,  "  Why  are  the  words 
'without  dictionary  and  grammar'  printed  on 
the  titlepages  of  your  books  and  pamphlets  ?'* 
tbey  would  have  received  his  answer :  "If  yon 
call  this  [referring  to  his  teaching  the  principles 
of  the  construction  of  the  language]  grammar, 
you  are  at  liberty  to  tell  the  world  that  I  teach 
grammar."  And,  indeed,  critics  should  know 
this,  once  and  forever  :  the  natural  method  not 
only  teaches  grammar,  but  teaches  it  more  thor- 
oughly than  possibly  could  be  done  by  the  old 
method.1 

Fifth,  the  rational  method  "  would  have  ex- 
tracts furnished  at  the  outset  with  a  special  vocab- 
ulary which  would  be  learned."  Almost  every 
one  of  the  many  readers  published  already  for  the 
natural  method  gives  a  large  supply  of  such  ex- 
tracts ;  and  they  are  in  some  of  the  best  of  these 
readers  so  selected  and  arranged  that  the  words 
must  necessarily  impress  themselves  on  the  stu- 
dent's mind  without  an>  memorizing  at  all. 

Sixth,  "  later  on  "  the  rational  method  '*  would 
inculcate  the  use  of  the  dictionary."  The  natural 
method  is  always  ready  to  comply  with  this  de- 
mand, though  it  must  respectfully  decline  to  take 
a  text-book  of  grammar  as  a  '  cornerstone  ;'  and, 
in  this  view,  it  has  on  its  side  the  opinions  of 
learned  men  of  various  times.9 

A  great  deal  has  been  said  of  late  about  the 

1  See  'Apian  for  twenty-eight  lessons  for  the  class  in 
French,'  or i  Program  of  October,  1886,'  both  published  by 
Stern's  School  of  languages  of  New  York  City. 

a  «  One  can  learn  the  grammar  from  the  language,  and 
not  the  language  from  the  grammar."— Johann  Gottfried 
von  Hbrder. 

Prof.  Rudolph  HUdebrand,  editor  of  the  great  German 
dictionary  begun  by  Grimm,  says  in *  Vom  deutschen  Sprach- 
unterricht  in  der  Schule,'  "  Der  Lehrer  des  Deutschen  sollte 
nichts  lehren  was  die  Schiller  selbst  aus  sich  flnden  k5n- 
nen." 

"One  should  begin  with  the  spoken  language  with 
sentences,  and  from  the  audible  language  one  should  pro- 
ceed to  written  language.  Reading  must  be  considered  as 
the  centra  of  language-teaching,  and  in  connection  with  it 
grammar  must  be  taught  Inductively :  the  learner  must  be 
guided  so  as  to  find  for  himself  the  laws  of  language."  —  In- 
ternationale Zeitschrift  fiir  aUgemeine  Sprachwiteenschaft, 
band  1L  heft  1  (Leipsig). 

"The  language  is  not  to  be  learned  from  the  grammar, 
but  from  and  through  the  language." — Schradbr,  vtt,  p.  241. 

"The  grammar  must  not  precede,  but  follow."  —  Graf 
von  Pfbil,  in  Wie  ternt  man  einefrtmde  Sprache,  p.  31. 
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name  *  the  natural  method,'  and  of  the  success 
being  doe  to  that  name.  For  those  who  lay  so 
much  stress  on  the  name,  it  will  be  interesting 
to  learn  that  neither  the  founder  of  the  method, 
nor  some  of  the  most  prominent  exponents,  had 
any  thing  to  do  with  the  giving  of  the  name.  One 
of  Harvard's  learned  professors  has  done  the 
method  the  honor  to  christen  it ;  and  a  research 
after  the  true  motives  for  selecting  just  that 
name,  with  all  its  meanings,  is  certainly  a  worthy 
subject  for  investigation.  But  to  attribute  the 
popularity  of  the  method  solely  or  mostly  to  its 
name,  seems  hardly  to  be  reasonable.  To  my 
judgment,  it  is  the  truth  of  the  method,  the 
zeal  and  energy  of  its  followers,  and  the  much- 
felt  need  of  better  methods  in  general,  which 
explain  the  conquering  power  of  the  natural 
method.  Sigmon  M.  Stern. 


THE  TRAINING  OF  TEACHERS.1 

The  profound  significance  of  the  teacher's  pro- 
fession is  not  yet  properly  recognized.  Many  men, 
of  considerable  intelligence  even,  think  that  school 
education  covers  too  narrow  a  field  of  life  to  have 
facts  and  principles  capable  of  constituting  a 
science,  and  that  teachers  of  common  schools  are 
but  day-laborers,  having  no  professional  standing, 
and  hence  needing  no  professional  training.  On  this 
account,  our  normal  schools  will  have  many  trials 
to  meet,  and  many  difficulties  to  overcome,  before 
reaching  the  position  towards  wbicb  they  are 
struggling. 

As  yet.  our  advanced  high  schools  and  colleges 
do  not  supply  these  schools  with  a  sufficient  num- 
ber of  students  whose  thorough  literary  attain- 
ments warrant  a  more  exclusively  professional 
course  of  studies.  In  fact,  our  normal  schools  are 
necessitated  to  do  this  preparatory  academic  work 
themselves.  In  this  way  they  render  themselves 
liable  to  the  charge  of  being  only  academies  with 
a  quasi-professional  annex. 

We  have  all  along  very  much  regretted  the 
necessity  of  directing  so  much  attention  to  the 
academic  training  of  the  students  in  these  schools, 
and  have  carefully  studied  how  to  keep  the  purely 
professional  element  from  being  too  much  neg- 
lected, without,  at  the  same  time,  sacrificing  the 
thorough  literary  instruction  required. 

The  large  supply  of  teachers  required  for  the 
educational  work  of  the  state,  and  the  very  low 
average  of  salaries  given  for  educational  labor, 
make  it  almost  impossible  to  lengthen  very  much 
the  present  term  of  study.  Some,  with  great 
earnestness,  have  advocated  the  addition  of  an- 

1  From  toe  annual  report  of  EL  E.  Hlgbee,  superln  end- 
ent  of  public  Instruction  of  the  state  of  Pennsylvania. 


other  year.  In  due  time  this  will  come,  and  be 
of  immense  account  in  enlarging  the  sphere  of 
professional  studies,  and  giving  opportunity  for 
more  definite  and  continuous  model  practice, 
which,  when  rightly  conducted,  is  of  so  much 
value. 

The  literary  instruction  may  have  been  given 
in  harmony  with  the  best  principles  which  the 
present  philosophy  of  school  education  is  able  to 
give,  and  in  such  form  as  to  bring  into  view  the 
very  best  methods  which  either  the  science  or 
art  of  teaching  furnishes.  We  are  not  calling 
this  in  question  at  all ;  but  we  must  keep  in  mind 
that  the  students,  at  the  very  outset,  are  back- 
ward in  their  literary  studies,  and  have  but  little 
knowledge  of  psychology.  Hence  they  are  forced 
to  make  every  exertion  in  preparing  for  their 
daily  class-work,  and  must  be,  of  necessity,  far 
more  anxious  about  the  matter  of  what  is  taught 
than  about  the  manner  or  method  of  teaching  it. 
They  fear  to  spend  any  more  time  in  the  model 
school  than  is  absolutely  required  by  law.  They 
make  the  minimum  here  the  maximum,  if  they 
can.  In  addition  to  this,  being  subject  at  the 
close  of  the  course  to  a  rigid  state  examination, 
covering  all  the  academic  studies  pursued,  they, 
with  their  professors,  are  tempted  to  sacrifice  all 
efforts  towards  enlarging  the  course  of  profes- 
sional studies  through  fear  of  the  issue  of  the 
final  examination-test. 

Although  the  course  of  studies  as  now  arranged 
is  not  very  satisfactory  to  us,  and  will  need,  in 
our  judgment,  some  important  changes,  yet  we 
have  felt  constrained  to  approve  it  on  account  of 
our  great  anxiety  that  the  graduating  year  should 
be  given  more  fully  to  the  work  of  professional 
training,  taking  up  the  whole  history  and  science 
of  school-teaching,  and  illustrating  in  detail  the 
psychological  ground  of  every  method  by  a  greatly 
enlarged  course  of  practice  in  the  model  school. 
Such  practice,  in  our  judgment,  is  very  essential. 
Indeed,  it  sustains  the  same  relation  to  the  normal- 
school  studies  as  a  moot-court  does  to  a  law-school. 
Here  theory  finds  verification ;  here  principles  pass 
into  direct  conscious  application ;  here  science 
makes  its  transition  to  art;  here  the  furnished 
scholar  learns  to  handle  with  vigor  his  whole 
armor,  as  a  page  when  he  became  a  belted  knight 
and  entered  the  tourney.  The  teacher  needs 
scholarship,  of  course,  but  he  needs  something 
more  :  he  must  have  knowledge,  and,  at  the  same 
time,  thoroughly  master  the  art  of  imparting  it. 
To  this  end  our  normal  schools  were  established ; 
in  this  direction  they  steadily  tend.  In  the  above 
plan,  however,  no  one  thought  for  a  moment  of 
not  holding  with  firm  grasp  the  essential  truth 
that  professional  knowledge  cannot  exclude  schol- 
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arship.  Evidently,  he  who  knows  not  the  subject 
to  be  taught  can  never  be  a  master  of  the  method 
of  teaching  it. 

It  is  plain  that  all  our  teachers  cannot  have  the 
benefit  of  a  professional  training  in  our  state  nor- 
mal schools.    The  number  is  too  great  for  us  to 
expect  this.    It  is  important,  therefore,  that  they 
use  every  opportunity  within  their  reach  to  ad- 
vance their  professional  zeal  and  skill.     Well-con- 
ducted teachers'  institutes  are  exceedingly  valua- 
ble for  this  purpose ;  indeed,  in  our  judgment, 
indispensable.    It  is  not  out  of  place  here  to  men- 
tion in  brief  some  of  the  benefits  derived  from 
these  institutes.    Teachers,  especially  in  our  coun- 
try districts,  are  much  isolated.    They  need  the 
inspiration  gained  from  association.    Engrossed 
with  their  daily  routine  of  labor,  and  deprived  of 
all  chance  of  any  frequent  consultation  with  oth- 
ers of  their  own  vocation,  their  work  is  in  danger 
of  becoming  a  monotonous  task,  lacking  all  in- 
citement to  that  professional  zeal  which  prompts 
to  new  exertion  and  sweetens  every  toil.    These 
yearly  conventions  serve,  in  a  great  measure,  to 
keep  up  the  esprit  de  corps,  and  to  give  rest  and 
recreation  so  much  needed  and  so  valuable,  while 
each  teacher  feels  the  support  of,  and  enjoys  com- 
munion with,  the  profession  at  large.    Again,  by 
means  of  the  pointed  instruction  of  experienced 
educators,  many  difficulties  are  removed,  better 
methods  suggested,  troubling  mistakes  corrected, 
N    false  tendencies  thwarted,  and  new  inspiration 
aroused.  Through  valuable  lectures  and  addresses, 
educational  interest  is  awakened,  and  the  warm 
sympathy  of  large  communities  gained  in  behalf  of 
the  schools.    Parents  and  teachers  and  directors 
come  face  to  face,  and  the  duties  and  responsibili- 
ties of  each  are  more  clearly  understood.  It  would 
be  a  fatal  mistake  not  to  encourage  these  institutes 
in  every  possible  way. 


LUDWIQ  WIESE. 


In  his  review  of  Wiese's  Lebenserinnerurigen 
u.  Amtserfahrungen,  published  in  the  Berliner 
phUologische  wochenschrift,  Professor  Paulsen  pays 
a  warm  tribute  to  Wiese's  character  and  pedago- 
gical work.  He  describes  Wiese's  life  as  that  of 
a  healthy,  strong,  enthusiastic,  frank,  and  self- 
confident  personality,  and  calls  his  life  a  rich  and 
happy  one  in  the  true  sense  of  the  Aristotelian 
definition.  Wiese  was  born  at  Herford  in  1806, 
and  from  1826  to  1829  studied  theology  and  philol- 
ogy at  the  University  of  Berlin.  His  activity  as  a 
teacher  began  in  the  Friedrich-Wilhelms  gymna- 
sium, and  in  1881  he  was  called  as  con-rector  to 
the  gymnasium  at  Clausthal.  In  1837  he  accepted 
an  appointment  at  the   celebrated  Joachimthal- 


isches  Gymnasium,  and  worked  there  until  he 
appointed  to  an  office  in  the  ministry  of  education 
in  1852.     Wiese's  early  teaching  pointed  out  for 
him  the  demands  of  sound  methods  of  instruc- 
tion.   He  himself  says,  "The  perception  that  the 
majority  of  the  pupils  understood  the  rules  as  laid 
down  only  with  much  difficulty,  suggested  to  me 
to  begin  with  the  demonstration  of  an  example, 
letting  them  discover    the   rule  for  themselves 
from  it.    Such  examples  as  commended  them- 
selves as  suitable  for  this  process  I  brought  to- 
gether as  Normalsatze,  and,  having  dictated  them 
to  the  pupils,  caused  them  to  be  learned  by  heart ; 
which  was  done  willingly  and  easily.    The  result 
was    surprising,   and   the   written  themes    soon 
showed  a  pleasing  correctness.    It  was  the  begin- 
ning of  a  grammar  invented   from  examples.'' 
While  a  teacher  at  the  Joachimthalisches  Gym- 
nasium, Wiese  made  a  journey  to  Italy  and  one 
to  England.     The  letters  which  he  wrote  home 
to  a  friend  about  the  English  educational  estab- 
lishments   were    published   as    'German   letters 
about  English  education.'    In  1852  he  was  in- 
trusted by  Minister  von  Raumer  with  the  super- 
vision of  the  secondary  school  organization  of 
Prussia,  and  for  twenty-three  years  he  held  this 
office  under  four  successive  ministers  of  educa- 
tion.    In  1875  the  governmental  policy  of  Kultur- 
kampf  brought  about  bis  resignation.     The  two 
aims  of  Wiese's  official  life  were,  first,  the  con- 
fining the  curricula  of  the  gymnasia  within  proper 
bounds;  and,  secondly,  the   restoration   to  the 
gymnasia  of  the  former  Christian  character.    Pro- 
fessor Paulsen's  estimate  of  Wiese's  influence  is 
kindly  but  cautious,  and  it  probably  well  repre- 
sents the  esteem  in  which  the  veteran  educator  is 
held  in  his  native  land. 


THE  SIGNIFICANCE   OF  GEOGRAPHICAL 

NAMES. 

The  importance  of  geographical  names  in  con- 
nection with  the  teaching  of  history  and  philology 
is  almost  entirely  overlooked  by  teachers.  These 
subjects  acquire  an  added  interest  if  linked  to- 
gether in  this  way,  and  details  are  better  retained 
in  the  memory  if  provided  with  these  associations. 
The  following  account  of  the  word  'Donau'  is 
translated  from  the  Zeitschrift  fur  das  realschul- 
toesen,  and  serves  as  an  example  of  how  history, 
geography,  and  philology  may  be  connected  in 
teaching.  The  points  of  contact,  and  the  lines  in 
which  they  can  be  developed,  are  apparent. 

The  Greeks  (Herodotus,  ii.  88)  applied  the  name 
*  Donau '  (Greek,  *  Istroe ; '  Roman  form,  '  Ister ' 
or  'Hister')  to  the  entire  stream,  and  used  it 
almost  exclusively,  though  their   later  authors 
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also  knew  of  the  the  Celtic  name,  'Danuvius,' 
which  had  become  known  to  the  Romans.  {The 
Greeks  learned  the  name  'Istros'  from  the 
Thracians,  and  applied  it  as  the  general  name  for 
the  river,  from  the  point  where  the  stream  issued 
from  the  mountains  as  far  as  the  Thracians  occu- 
pied its  banks.  Yet  it  does  not  follow  necessarily 
that  the  name  '  Istros '  is  of  Thracian  origin,  as  it 
may  have  been  used  still  earlier  by  the  ancient 
niyrians  who  inhabited  that  country.  It  is  trace- 
able, probably,  to  the  Aryan  root  sru  (•  to  flow '), 
from  which  is  also  derived  the  name  '  Strymon.' 

'  Danubius '  or  *  Danuvius '  is  the  Latinized  form 
of  the  Slavic  name,  from  which  don  is  derived, 
and  which  in  composition  becomes  dan.  An- 
ciently this  Latinized  name  was  only  used  for 
the  middle  part  of  the  stream.  The  Slavic  root 
don  (•  water,  river ')  appears  in  the  names  of  many 
other  rivers :  for  example.  Don,  Dwina,  Dniester, 
Dnieper,  and  so  forth.  In  the  '  Nibelungenlied ' 
the  Donau  is  called  Tuonowe,  that  is,  the  river 
Tuon.  To  the  name  '  Don '  the  German  aha,  aa 
('  river'),  is  added,  and  in  the  sixteenth  and  seven- 
teenth centuries  the  forms  Dunaw,  Tonaw,  Donaw, 
first  appear. 


THE  STUDY  OF  BROWNING. 

There  can  be  no  question  that  the  picking- 
apart  process  to  which,  under  the  exigencies  of 
instruction  in  grammar  and  parsing,  Milton  and 
Shakspeare,  Addison  and  Macaulay,  are  alike  sub- 
jected, is  an  evil.  It  may  or  may  not  be  a  neces- 
sary evil:  if  it  is,  its  effect  should  be  subse- 
quently counteracted  as  far  as  possible ;  if  it  is 
not,  it  should  be  done  away  witb.  The  pupil  who 
is  always  on  the  lookout  for  inverted  sentences, 
modifying  clauses,  and  auxiliary  verbs,  cannot 
appreciate  the  literary  beauty  of  an  author ;  and 
so  it  seems  to  us  that  the  elementary  details  of 
grammar  and  the  exercises  for  parsing  might 
profitably  be  based  on  something  less  lasting  and 
beautiful  than  the  classics  of  the  language.  These 
details  to  which  we  have  reference  must  undoubt- 
edly be  mastered  ;  but  could  they  not  be  mastered 
from  current  literature,  reserving  the  classics  for 
models  of  style  and  diction,  and  for  the  cultiva- 
tion of  a  refined  literary  taste  and  a  sound  literary 
judgment? 

If  this  dissection  of  the  classics  is  a  necessary 
evil,  then  great  care  should  he  taken  to  follow  it 
up  in  the  higher  grades  with  the  reading  of  a  se- 
ries of  authors,  such  as  Chaucer,  Spenser,  Shak- 
speare, Milton,  Hooker,  Addison,  Steele,  Burke, 
Macaulay,  Tennyson,  Browning,  and  their  fel- 

An  introduction  to  the  etudp  of  Robert  Brotening's  poetry. 
By  Hibam  COHOX,  LLD.    Boston,  Heath,  1886.    18°. 


lows,  not  with  a  view  to  parsing  them  correctly, 
but  with  the  endeavor  to  understand  and  appre- 
ciate them.  Professor  Corson  has  given  us  a  book 
on  his  hero,  which  would  serve  excellently  for  the 
purpose  we  have  indicated. 

Mr.  Browning  has  bis  critics,  but  few  poets  have 
been  favored  during  their  lifetime  with  so  numer- 
ous and  energetic  a  body  of  devoted  students  and 
admirers  as  he  has,  both  in  this  country  and  in 
England.  Of  these,  Professor  Corson  is  among 
the  most  enthusiastic;  and  his  personal  work, 
and  the  interest  excited  by  his  lectures,  have  led 
to  the  formation  of  many  of  the  Browning  clubs 
now  at  work  throughout  the  United  States.  In 
the  present  work,  he  has  given  students  of  Eng- 
lish literature  an  example  of  what  we  referred  to 
above  as  the  real  end  to  be  gained  by  the  study  of 
a  great  poet  or  prose  writer.  We  do  not  want 
to  parse  'Paracelsus,'  •  Andrea  del  Sarto,'  and 
1  Rabbi  Ben  Ezra,'  but  we  want  to  read  them  to 
discover  the  thoughts  they  convey  and  the  feelings 
they  portray  :  in  other  words,  we  want  to  study 
them  as  literature ;  and  this  is  precisely  what  Pro- 
fessor Corson's  book  helps  us  to  do.  His  admira- 
tion for  Browning  is  well-nigh  unbounded.  For 
example :  he  says,  "  Robert  Browning  is  in  him- 
self the  completest  fulfilment  of  this  equipoise  of 
the  intellectual  and  the  spiritual,  possessing  each 
in  an  exalted  degree ;  and  his  poetry  is  an  empha- 
sized expression  of  his  own  personality,  and  a 
prophecy  of  the  ultimate  results  of  Christian  civ- 
ilization" (p.  81).  "It  was  never  truer  of  any 
author  than  it  is  true  of  Browning,  that  Le  style 
e'esf  VJiomme ;  and  Browning's  style  is  an  expres- 
sion of  the  panther-restlessness  and  panther-spring 
of  his  impassioned  intellect.  The  musing  spirit 
of  a  Wordsworth  or  a  Tennyson  he  partakes  not 
of"  (p.  75).  The  criticism  so  often  made,  that 
Browning's  style  is  involved  and  obscure,  Profes- 
sor Corson  notices,  and  attempts  to  answer.  He 
says  that  a  truly  original  writer  like  Browning 
is  always  difficult  to  the  uninitiated,  and  that  the 
poet's  favorite  art-form  is  also  somewhat  of  an  ob- 
stacle to  the  beginner.  This  art-form  is,  of  course, 
the  '  dramatic  or  psychologic  monologue,'  which 
differs  from  the  soliloquy,  as  Professor  Johnson 
(quoted  by  the  author  in  a  footnote,  p.  85)  has 
pointed  out,  in  supposing  the  presence  of  a  silent 
second  person  to  whom  the  arguments  of  the 
speaker  are  addressed.  In  addition  to  these 
characteristics  and  to  his  peculiar  collocations  of 
words,  Professor  Corson  finds  four  peculiarities  of 
Browning's  diction  which  are  by  some  readers 
held  to  render  him  obscure.  These  are,  1°,  the 
suppression  of  the  relative,  whether  nominative, 
accusative,  or  dative ;  2°,  the  use  of  the  infinitive 
without  the  preposition  to  in  cases  not  warranted 
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by  present  usage ;  8°,  the  use  of  tbe  simple  form 
of  the  past  subjunctive  derived  from  the  Anglo- 
Saxon  inflectional  form  and  identical  with  that  of 
the  past  indicative,  instead  of  the  modern  analytic 
form  ;  4°  ,the  use  of  the  dative  or  indirect  object 
without  to  or  far.  But  Professor  Corson  hesitates 
to  condemn  even  these :  he  thinks  that  "  they  of- 
ten impart  a  crispnees  to  the  expressions  in  which 
they  occur"  (p.  81).  At  all  events,  they  render 
Browning's  thoughts  less  accessible  to  the  general 
reader  than  they  might  otherwise  be.  Professor 
Corson's  essays  on  the  idea  of  personality,  and  of 
art  as  an  intermediate  agency  of  personality  in 
Browning,  on  Browning's  obscurity  and  his  verse, 
and  his  analytic  arguments  of  the  poems  that  are 
appended,  are  very  suggestive,  and  will  repay  not 
only  reading,  but  study. 

COMPAYRE'S  ELEMENTARY  PSYCHOLOGY. 

M.  CoMPAYKfi  is  ro  well  known  to  students  of 
pedagogy,  and  Professor  Payne's  translation  of  his 
<  History  of  pedagogy '  has  bad  so  favorable  a  re- 
ception in  this  country,  that  his  present  book  on 
psychology,  and  that  on  ethics,  promised  in  March, 
will  attract  considerable  attention. 

In  the  little  book  now  before  us,  the  author, 
with  the  skill  and  lucidity  of  a  true  Frenchman, 
sketches  the  main  topics  of  elementary  psychology. 
M.  Compayre  begins  by  expounding  in  a  few  brief 
paragraphs  the  character  and  utility  of  psychol- 
ogy, and  its  relations  to  ethics,  pedagogics,  his- 
tory, grammar,  and  literature.  In  speaking  of 
the  method  of  psychology,  he  mentions  the  dis- 
tinction, so  generally  overlooked,  between  the  sci- 
entific study  of  psychology  and  the  elementary 
teaching  of  it.  M.  Compayre  remarks  that  we  do 
not  confuse  an  historian  and  a  teacher  of  history, 
and  complains  that  authors  of  text-books  of  psy- 
chology should  preserve  a  similar  distinction  in 
their  science  (p.  11). 

In  touching  on  the  relations  of  psychological  to 
physiological  facts,  he  finds  three  points  of  differ- 
ence between  them  (pp.  32,  88).  First,  the  two 
categories  of  phenomena  are  not  known  in  the 
same  way.  Second,  the  ph>eiological  phenomena 
are  material  movements:  the  psychological  phe- 
nomena are  something  else  than  material  move- 
ments. Third,  the  two  sets  of  phenomena  are  in 
a  certain  sense  independent  of  each  other. 

Then,  accepting  tbe  usual  classification  of  men- 
tal phenomena  into  those  of  knowledge,  feeling, 
and  will,  M.  Compayre  enters  upon  the  discussion 
of  each.  We  can  best  represent  his  positions  by 
quoting  some  brief  passages  dealing  with  contro- 
verted points  in  psychology :    "  De  plus  en  plus. 

Notions  ile'mentaires  de  psychologic.  Par  Gabriel  Com- 
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le  mot  ame  est  devenu  synonyme  de  principe 
spiritual,  qui  sent,  qui  pense  et  qui  vent** 
(p.  89) ;  "La  sensibilite,  sous  toutes  see 
formes,  peut  6tre  definie  la  faculU  deprou- 
ver  du  plaisir  et  de  la  peine,  et  par  conse- 
quent d  aimer  et  de  hair  "  (p.  55) ;  "  Ces  principes 
constituent  ce  qu'ou  appelle  la  raieon,  c'eet-a-dire 
tout  ce  qui  est  inne  a  Intelligence,  par  opposi- 
tion &  V experience,  c'est-A-dire  a  tout  ce  qui  est 
acquis "  (p.  74) ;  •'  La  raison,  au  sens  psycholo- 
gique,  est  rensemble  des  notions  et  dee  verites 
qui  ne  derivent  ni  de  l'experience  ni  des  oorobi- 
naisonsde  l'experience  "  (p.  189);  "Les  verites  de 
la  raison  sont  innees  en  ce  sens  qu'elles  preexist- 
ent  a  l'experience  comme  autant  de  dispositions 
naturelles  ;  mais  l'experience  est  necessaire  pour 
les  developper  et  les  determiner"  (p.  191). 

The  value  of  the  work  as  an  elementary 
text-book  is  enhanced  by  the  brief  resumes  given 
of  each  chapter,  and  by  a  lexicon  of  proper 
names  and  technical  terms  used  in  the  book. 
Should  the  book  be  translated  into  English,  as  we 
understand  is  contemplated,  it  would  be  a  decided 
addition  to  our  elementary  works  on  psychology. 


PAYNES    CONTRIBUTIONS    TO    THE 
SCIENCE  OF  EDUCATION. 

Professor  Payne's  volume  of  essays  might, 
we  suppose,  following  Max  Mailer's  precedent,  be 
entitled  '  Chips  from  a  Michigan  workshop.'  They 
are  very  plainly  the  results  of  the  thinking  done 
by  the  author  on  the  educational  problems  sug- 
gested by  his  daily  work.  The  first  question  we 
are  tempted  to  ask  is,  Will  they  do  any  good  ?  It 
must  be  remembered  that  a  volume  of  this  sort 
reaches  a  class  of  readers  who  are  already  more 
or  less  imbued  with  the  author's  views.  It  comes 
to  them  as  a  word  of  cheer  and  encouragement. 
But  we  should  like  to  hear  that  Professor  Payne's 
essays  were  reaching  the  indolent,  untrained 
teacher,  who  believes  that  general  information  — 
and  not  too  much  of  that  —  is  the  only  prepara- 
tion necessary  for  the  teacher ;  and  the  loquacious 
and  sarcastic  sceptic,  who  has  no  trouble  at  all  in 
proving  —  to  his  own  satisfaction  —  the  theorem 
that  there  is  and  can  be  no  such  thing  as  a  science 
of  education.  We  do  not  mean  to  say  that  Pro- 
fessor Payne's  book  would  thoroughly  arouse  and 
convert  such  readers,  for  it  is  a  trifle  heavy,  and 
conspicuously  lacking  in  a  certain  attractiveness 
in  style  and  arrangement  that  goes  far  to  make  a 
book  successful ;  but  it  certainly  would  open  up 
unknown  regions  to  them,  and  stimulate  further 
thought  and  inquiry.     With  the  question,  Is  there   , 
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a  science  of  pedagogics  ?  the  author  grapples  at 
the  outset ;  and  while  he  reaches  an  affirmative 
answer,  which  we  believe  to  be  the  proper  one,  he 
does  so  in  a  ponderous  and  not  very  direct  man- 
ner. The  following  chapters,  some  of  the  titles 
of  which  are  *  The  science  of  education,  its  na- 
ture, its  method,  and  some  of  its  problems,'  *  Con- 
tribution to  the  science  of  education  values,' 
4  The  mode  of  educational  progress,'  *  The  potency 
of  ideas  and  ideals,'  *  Lessons  from  the  history  of 
education,'  'The  secularization  of  the  school,' 
*  Teaching  as  a  trade  and  as  a  profession,'  '  Edu- 
cation as  a  university  study,'  *  The  institute  and 
the  reading-circle,'  offer  us  excellent  samples  of 
what  the  scope  of  pedagogics  is  ;  for  its  points  of 
tangency  with  psychology,  ethics,  and  history,  as 
well  as  the  fact  that  it  includes  both  theory  and 
practice,  are  all  indicated.  Professor  Payne 
says  so  much  and  on  so  many  subjects,  that  we 
can  best  give  an  idea  of  his  thought  and  method 
of  treatment  by  letting  him  speak  for  himself. 
For  example  :  in  protesting  against  the  erection 
of  infant  psychology,  and  therefore  infant  educa- 
tion, into  a  science  apart,  he  says :  — 

"  I  am  very  far  from  denying  that  there  are 
differences  between  a  child's  mind  and  a  man's 
mind  ;  but  I  insist  that  these  are  differences  in 
degree  or  power,  and  not  in  constitution.  It  is 
freely  admitted  that  these  differences  in  power 
should  be  observed  and  heeded,  and  that  mothers 
and  nurses  may  do  some  real  service  by  their  reg- 
istration of  the  phenomena  of  infant  life.  What 
I  protest  against  is  the  present  tendency  to  exag- 
gerate these  differences,  and  to  assume  that  the 
child's  education  must  be  considered  quite  apart, 
as  though  he  were  a  being  sui  generis.  I  venture 
to  express  the  belief  that  one  of  the  most  serious 
errors  in  primary  teaching  arises  from  an  exagger- 
ated notion  of  the  differences  between  child  mind 
and  mature  mind.  Some  observed  difference  fur- 
nishes the  devoted  enthusiast  with  a  clew  ;  and 
then  this  clew  is  followed  up  so  persistently,  and 
so  far,  that  one  section  of  the  child's  mind  is 
aroused  to  preternatural  activity,  while  another 
section  lies  unused  and  torpid.  It  is  observed,  for 
example,  that  the  sense  activities  predominate  in 
childhood.  The  teacher  lays  hold  of  this  clew, 
and  there  is  such  a  persistent  and  copious  feeding 
of  the  senses,  that  the  physical  section  of  the 
child's  mind  becomes  abnormally  active,  and  the 
intellectual  section  as  abnormally  inactive.  It 
would  seem  to  me  a  great  gain  if  there  were  to 
be  a  return  towards  the  older  conception  that  the 
child  and  the  man  are  essentially  one,  and  that 
for  infancy,  childhood,  and  youth,  there  should 
be  considerable  sameness  in  instruction  "  (p.  19). 

••  The  accomplished  teacher  should  be  a  man  of 


science  in  the  sense  that  the  accomplished  physi- 
cian is  a  man  of  science.  I  am  persuaded  that 
the  motive  which  most  attracts  minds  of  the 
higher  order  into  certain  vocations  is  the  oppor- 
tunity for  the  free  exercise  of  tact,  talent,  inge- 
nuity, invention,  discovery,  and  all  the  resources 
of  a  well-stored  and  well-disciplined  mind.  Minds 
of  the  better  order  love  to  take  chances,  to  run 
risks,  to  anticipate  the  new,  and  to  compass  by 
sagacity  some  victory  over  danger  and  difficulty. 
To  all  such  minds,  the  possibility  of  achievement 
is  an  inspiring  motive  of  the  highest  order" 
(p.  291). 

"  The  manifest  tendency  of  the  times  is  towards 
the  secularization  of  the  school.  The  modern 
state  has  become  an  educator,  and  relegates  reli- 
gious instruction  to  the  family  and  the  church" 
(p.  216). 

Lack  of  space  forbids  our  quoting  further,  but 
we  recommend  Professor  Payne's  book  to  all  who 
can  appreciate  earnest  thought  on  educational 
subjects. 


DAS  V0LKSSCHULWE8EN  IM  PREUSS- 
1SCHEN  STAATE. 

If  the  three  large  volumes  of  the  compilation 
of  Schneider  and  von  Bremen,  of  which  the  first 
is  before  us,  are  provided  with  a  good  index,  they 
will  be  invaluable  for  the  student  of  the  Prussian 
educational  system  and  its  development.  If  the 
index  should  be  wanting,  or  not  thoroughly  made, 
the  immense  amount  of  material  contained  in  the 
volumes  will  be  effectually  buried.  The  first  vol- 
ume is  a  large  octavo  of  nearly  a  thousand  pages, 
and  contains  the  official  regulations  regarding  "  die 
Stellung  der  Behdrden  und  Beamten,  die  Ausbil- 
dung  und  die  Stellung  dee  Lehrers ; "  and  it  is  safe 
to  say,  basing  the  assertion  on  such  an  examina- 
tion as  we  have  made  of  the  book,  that  not  a  sin- 
gle point  is  left  untouched.  The  second  volume 
will  treat  of  "  die  Organisation  und  Verwaltung 
der  Schulgemeinde; "  and  the  third,  of  "  die  Schul- 
pflicht,  der  Privatunterricht,  die  Schulzucht,  der 
Unterricht  in  den  verschiedenen  Volksschulen." 
Our  information  about  the  secondary  schools  and 
universities  of  Germany  is  usually  more  full  and 
explicit  than  that  concerning  the  popular  schools ; 
but,  with  this  work  of  reference  at  hand,  we  need 
no  longer  be  in  ignorance  of  the  minutest  detail 
concerning  the  latter.  It  must  be  borne  in  mind, 
too,  that  the  official  organ  of  the  ministry  of  pub- 
lic instruction  in  Prussia,  the  Centralbiatt  fUr  die 
geaammte  Unterrichtsverwaltung  im  Preuaaeny  is  in 

Dew  Volktschultcfen  im  preuuuehen  Stoote,  in  Syttema- 
tischer  ZutammemteUung  der  Oeaetze  und  Verordnungen, 
etc  Complied  by  Dr.  K.  Schneider  und  C.  von  Bremen. 
Berlin,  Hertx,  1888.    8°. 
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ite  twenty-seventh  year  of  publication,  and  that 
it  is  difficult,  if  not  impossible,  to  procure  the 
earlier  volumes.  The  present  work,  by  reason  of 
its  having  used  the  material  of  the  CentralMatt, 
serves  as  a  substitute  for  the  first  twenty-six  vol- 
umes of  the  latter,  and  is  therefore  especially  to 
he  recommended  to  libraries  which  have  not  a  set 
of  the  CentraMatL 

The  school-laws  are  here  codified  according  to 
their  place  in  the  system,  and  not  chronologically, 
which  is  an  undoubted  gain,  especially  to  the  for- 
eign reader  ;  and,  as  the  dates  of  the  various  laws 
are  always  appended,  nothing  is  lost  by  the  change. 
As  is  the  case  with  most  compilations  of  this 
character,  we  are  obliged  to  read  a  great  deal  that 
we  care  nothing  about  in  order  to  reach  the  data 
of  which  we  may  be  in  search.  But  we  should  be 
willing  to  put  up  even  with  German  prolixity  and 
minuteness  in  order  to  gain  so  indispensable  a 
work  of  reference  as  this  is. 


cessible,"  it  is  not  likely  to  become  a  valuable  help 
to  the  specialist. 

The  illustrations  are  in  most  cases  badly  ex- 
ecuted and  sometimes  misleading. 


DAWSON'S  ZOOLOGY. 

One  dislikes  to  severely  criticise  a  book  bearing 
on  its  titlepage  such  a  widely  and  justly  honored 
name  as  that  of  Sir  J.  W.  Dawson,  and  yet  it  is 
difficult  to  see  what  good  purpose  is  to  be  served 
by  this  work.  The  author  sets  forth  his  object  as, 
"  to  furnish  to  students,  collectors,  and  summer 
tourists  in  Canada,  an  outline  of  the  classification 
of  the  animal  kingdom,  with  examples  taken,  as 
far  as  possible,  from  species  found  in  this  coun- 
try." From  the  footnote  on  p.  6,  it  would  also 
seem  that  it  is  intended  as  a  text-book.  Eighteen 
small  pages  are  devoted  to  a  consideration  of  the 
animal  tissues  and  functions,  twelve  more  to  the 
subject  of  classification  in  general,  and  the  re- 
mainder of  the  book  to  '  descriptive  zoology/  As 
may  be  inferred,  the  account  of  the  tissues,  etc., 
is  very  inadequate  ;  and  such  a  statement  as  that 
protoplasm  is  albumen  (p.  6.)  does  not  tend  to 
give  confidence  in  the  accuracy  of  the  work. 
There  is  not  a  satisfactory  account  given  of  the 
structure  of  any  single  animal  or  group  :  the 
most  important  thing  to  be  learned  of  an  animal 
would  seem  to  be  its  name,  and  the  name  and  defi- 
nition of  the  group  to  which  it  belongs.  Nor  are 
the  views  of  classification,  in  some  cases,  such  as 
will  find  general  acceptance  among  naturalists. 

As  a  text-book,  this  work  will  not,  we  fear, 
prove  satisfactory ;  the  amateur  will  not  find  it 
easy  to  identify  his  collections  by  its  aid ;  and, 
while  there  may  be  in  it  "many  facts  derived 
from  original  observation,  and  not  otherwise  ac- 

Handbook  of  Modlogy.  By  Sir  J.  W.  Dawson.  Montreal, 
D*w*mBro$.t  1898. 


Dr.  Washington  Matthews,  surgeon  in  the 
U.  8.  army,  has  made  a  valuable  contribution  on 
the  causes  which  are  at  work  in  carrying  off  the 
Indians  of  our  country.     One  of  the  most  impor- 
tant of  these  he  finds  to  be  consumption.     From 
the  census  of  1880  we  learn,  that,  while  the  death- 
rate  among  Europeans  is  17.74  per  thousand,  and 
that  among  Africans  17.28,  the  rate  among  the  In- 
dians is  no  less  than  28.6.     In  diarrhoea!  diseases 
the  Indian  death-rate  is  not  greatly  in  excess  of 
that  of  the  other  classes.     Measles  gives  a  mortal- 
ity of  61.78  per  thousand.     But  it  is  under  the 
head  of  consumption  that  the  difference  between 
the  Indians  and  the  blacks  is  most  conspicuous ; 
the  rate  among  the  former  being  286  as  compared 
with  186  among  the  latter,  while  among  the  whites 
it  is  but  166  in  the  thousand.    Dr.  Matthews  finds, 
that,  where  the  Indians  have  been  longest  under 
civilizing  influences,  the  consumption-rate  is  the 
highest;    meaning  by  the   term    'consumption- 
rate  '  the  number  of  deaths  from  consumption  in 
a  thousand  deaths  from  all  known  causes.     Thus 
the  rate  among  reservation  Indians  in  Nevada  is 
45;   in  Dakota,  200;   in  Michigan,  888;   and  in 
New  York,  625.    The  evidence  appears  to  show 
that  consumption  increases  among  Indians  under 
the  influence  of  civilization,  —  i.e.,  under  a  com- 
pulsory endeavor  to  accustom  themselves  to  the 
,  food  and  the  habits  of  an  alien  and  more  advanced 
race,  —  and  that  climate  is  no  calculable  factor  of 
this  increase.     It  is  a  general  supposition  on  the 
frontier  that  it  is  change  of  diet  which  is  the  most 
potent  remote  cause  of  consumption  among  the 
Indians.    Dr.  Matthews  says  he  once  knew  of  a 
previously  healthy  Indian  camp  of  about  two 
thousand  people,  where,  in  one  winter,  when  the 
buffalo  left  their  country,  and  they  subsisted  on 
flour  and  bacon  furnished  by  the  government,  the 
majority  were  attacked  by  scurvy,  and  about  sev- 
enty died  of  the  disease.    It  is,  however,  also  as- 
certained that  the  consumption-rate  is  high  at 
agencies  where  the  supply  of  beef  is  liberal,  and, 
as  has  already  been  said,  especially  high  among 
the  Indians  of  New  York  and  Michigan,  whose 
diet  is  by  no  means  a  restricted  one.    It  is  evident 
that  the  true  explanation  for  this  remarkable  pre- 
disposition of  the  red-man  to  pulmonary  tubercu- 
losis has  not  yet  been  given,  and  that  a  fruitful 
field  is  open  to  those  whose  qualifications  and 
tastes   lead   them    into   such    investigations    as 
these. 
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Contents  of  foreign  educational  periodicals. 

P&dagogisches  archiv,  Dec.  8.  —  Bericht  fiber  die 
abteilung  fur  natnrwissenacbaftlichen  onterricht  auf 
der  69.  Versammlung  deutacher  natnrfoncher  and 
&rzte  in  Berlin,  1886.  —  Die  neueren  phUologischen 
beatrebungen  der  Franzoeen,  Dr.  L.  Schmidt.  — 
Konstitnirende  versammluDg  sur  begrunduog  eines 
'  Deutachen  einbeitsscbulvereins '  eu  Hannover,  Dr. 
L.  Viereck. —  Beurteilungen,  anseigen,  u.i.w. 

Zeitschrift  fUr  schul  -  geographic,  December.  — 
Daa  geographiache  museum  am  Mariafailfer  Gymna- 
sium in  Wien.  —  Ein  tellurium  mit  elliptiacher  erd- 
babn  und  ein  neues  planetarium,  Dr.  Adolf  Dronke. 

—  Der  geograpbische  leitfaden.  —  Beitrag  in  einer 
morpbologie  dee  Koemoa,  H.  Habenicht.  —  Der  Mit- 
telrhein  nnd  aein  Vnlcangebiet.  —  Notiien,  u.i.w. 

Canada  educational  monthly,  January.  —  Notes 
upon  habits,  Prof.M.Macvicar.  —  Annual  convocation 
of  Queen's  university,  N.  F.  Dupuis.  —  Prose  poems. 

—  Tbe  curriculum  of  a  French  lycee,  W.  H.  Fraser. 

—  Notes  for  teachers.  —  Correspondence,  etc. 
Educational  times,    January.  —  On  matter  and 

force :  nomenclature  and  methods  of  elementary  dy- 
namics. —  Meeting  of  the  Council  of  the  college  of 
preceptors  —  Education  in  India.  —  University  and 
college  intelligence.  —  Educational  progress  of  the 
past  half*  century.  —  Changes  in  the  head- master- 
ships of  the  great  public  schools  during  the  past 
year.  —  Rugby  under  Dr.  Jex-  Blake.  —  The  Harvard 
celebration.  —  Report  of  the  teachers'  training  syn- 
dicate at  Cambridge.  —  Reviews,  notices,  etc. 
Journal  of  education,  January.  —  Occasional  notes. 

—  English  literature  in  public  schools.  —  The  con- 
ference of  head  masters.  —  Dr.  Jowett  on  Boswell's 
'Johnson.' — Reviews. — Women  and  culture,  Mrs. 
William  Grey.  —  A  fair  field  and  no  favor.  —  Corre- 
spondence. —  The  teachers'  guild  of  Great  Britain 
and  Ireland.  —  Notices  of  books.  —  Foreign  notes.  — 
Schools  and  universities.  —  Our  translation  prise.  — 
The  training  of  the  faculties  of  judgment  and  reason- 
ing (concluded).  — Education  in  Australia  (concluded). 

—  Geographical  exhibition  and  conference  at  Brad- 
ford. 


Educational  articles  in  miscellaneous  periodicals. 

Bert's  science  in  politics.  Madame  Adam.  Con- 
temporary review,  January. 

Contemporary  philosophy  in  France.  Unsigned.  New 
Princeton  review,  January. 

Delegation  franchise  auz  Etats-Unis ;  notes  de  voy- 
age. Charles  Bigot.  Revue  politique  et  littcraire, 
Dec.  11  and  18. 

Earthquakes.  Archibald  Geikie.  Oood  words,  Janu- 
ary. 

Education  intellectuelle,  1'.  Paul  Lafitte.  Revue 
politique  et  Htteraire,  Dec.  18. 

Evolution  of  language.  Unsigned.  Knowledge, 
January. 

Faculty  de  medecine  de  Paris  en  1886-86,  la.  M. 
Beclard.     Revue  eeientifique,  Dec.  18. 

Geologic  et  la  geographic,  la.  M.  Charles  Velain. 
Revue  scientifique,  Dec.  18. 

How  I  was  educated.  James  B.  Angell.  Forum, 
January. 

Industrial  education  in  America.  W.  Odell.  Nature, 
Dec.  2. 


[A  notice  of  the  government  document  on  this  sub- 
ject, prepared  by  Mr.  J.  E.  Clarke.] 
Lowell  on  education.     Unsigned.     New  Princeton 

review,  January. 
Lower  education  of  women,  the.    Helen  M'Kerlie. 

Contemporary  review,  January. 
Mathematical  tripos,  the.  J.W.  L.  Glaisher.  Nature, 

Dec.  2. 
Origin  of  comets  and  meteors.    Richard  A.  Proctor. 

Knowledge,  January. 
Origines  de  la  Bible,  les.    Ernest  Renan.     Revue  des 

deux  Monde*,  Dec.  1. 
Origines  de  la  chimie,  les  :  metaux  et  mineraux  de 

l'antique  Chaldee.    M.  Berthelot.     Revue  scien- 

Hflque,  Dec.  11. 
Peril  alcoolique,  le.    J.  S.  Morand.    NouveUe  revue, 

Dec.  15. 
Possible  limitations  of  the  elective  system,  II.    Prof. 

George  H.  Palmer.    Andover  review,  January. 
[This  article  closes  the  discussion  as  to  the  extent 

and  merits  of  the  elective  system,  introduced  by 

Professor  Palmer  a  year  ago.] 
Present  position  of  philosophy  in  Britain,  the.  Henry 

Calderwood.     New  Princeton  review,  January. 
Religion  in  the  public  schools.    Archibald  Alexander 

Hodge.     New  Princeton  review,  January. 
Science  in  Norway.    Unsigned.    Nature,  Dec.  9. 
Science  notes.    W.  Mattieu  Williams.      Gentleman's 

magazine,  January. 
Travail  psychique  et  la  force  chimiqoe,  le.    Charles 

Richet.    Revue  scientifique,  Dec.  18. 
Ueber  die  Wahrscheinlichkeitsrechnung  u.  deren  an- 

wendung  auf  die  statistik.     W.  Lexis.    Jahr- 

oucher  fUr  NationaldJoonomie  u.  Statistik,  Nov. 

18. 
University  education  in  the  United  States.    Charles 

E.  Adams.    Contemporary  review,  January. 

Publications  received  at  Editor's  Office,  Jan.  10-15. 

Andrews,  T.    Effect  of  temperature  on  the  strength  of  railway 

axles.    London,  Inst.  civ.  eng.    33  p.    xa°. 
Barrows,  Isabel  C.,  *d.    Proceedings  of  the  national  conference 

of  charities  and  correction,  at  the  thirteenth  annual  session 

held  in  St.  Paul,  Minn..  July  15-91, 1886.    Boston,  G.  H. 

Ellis.     ta+457P.    8°. 
Bblrose,  Louis,  Jr.    To  the  poet-laureate.    Washington,  Bren- 

tano.    4  p.    1 6°. 
Brifpault,  F.    Constantinople  water-works.    London,  Inst.  civ. 

eng.    xx  p.    xa°. 
Clark,  J.  S.     A  practical  rhetoric  for  instruction  in  English 

composition  and  revision  in  colleges  and  intermediate  schools. 

New  York,  Holt.    381  p.    xa°. 
Cowan,  D.    The  Carron  iron  works.  Scotland.     London,  Inst. 

civ.  eng.    15  p.    xa°. 
Ends,  M.  am.    Formulas  for  the  weights  of  girder  bridges. 

London.  Inst.  civ.  eng.    8  p.    ia°. 
FdRSTSR,  M.  von.    Compressed  gun  cotton  for  military  use.    Tr. 

by  J.  P.  Wisser,  with  introduction  on  modern  gun  cotton. 

New  York,  Van  Nostrand.    164  p.    34°.    50  cents. 
Gruembwald,  J.  R.     Description  of  the  viaduct  over  the  river 

Retiro.    London,  Inst.  civ.  eng.    4  p.    xa°. 
Hunter,  G.  M.    Locomotive  engine-  ana  carriage-sheds  as  used 

on  the  Caledonian  railway.    London,  Inst.  civ.  eng.    13  p. 

ia°. 
King,  M.     Harvard  and  its  surroundings.     7th  ed.     Boston, 

Rand  Avery  company,    xoa  p.    160. 
Martin  and  Wetzlbr.   The  electric  motor  and  its  applications. 

New  York,  Johnston.    ao8  p.    f°.    $3. 
Massachusetts  fish  and  game  commissioners,  report  of,  for  year 

ending  Dec.  31,  x886.    (Pub.  doc.  No.  35.)    Boston,  State. 

91  p.    8°. 
Philbrick,  P.  H.  Beams  and  girders.  New  York,  Van  Nostrand. 

x59  P*    *4°«    so  cents. 
Schwatka,  F.    Report  of  a  military  reconnaissance  in  Alaska, 

made  in  1883.    Washington,  Government,    tax  p.    8*. 
Secular  thought.    Vol.  i.  No.  1.    Toronto,  Charles  Watts.    $«. 
U.  S.  naval  academy,  Annapolis,  Md.,  annual  register  of,  1885-86. 

Washington,  Government.    70  p.    8°. 
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U.  S.  natal  advisory  board*  report  of,  on  mild  steel.    Washington , 

Government.    2x6  p.    8°. 
— —  department.    Annual  report  of  the  hydrographer  to  the 

bureau  of  navigation  for  the  year  ending  June  30,  1886. 

Washington,  Government.    51  p.    8°. 
U.  S.  sbnatb.    Report  of  the  select  committee  on  ordnance  and 

war  ships,  with  appendix.    Washington,  Government.    51a  p. 

8°. 
Whitnby,  W.  D.    Practical  French  grammar.    New  York,  Holt. 

44a  p.  il°. 


Calendar  of  Societies. 


Philosophical  society,  Washington. 

Jan.  15.  —  G.  K.  Gilbert,  The  graphic  method  in 
research ;  G.  D.  Walcott,  Geologic  age  of  the  lowest 
formation  of  Emmons's  Taconic  system;  H.  A. 
Hazen,  The  sky  glows  of  1883 ;  H.  A.  Hazen,  Lunar 
atmospheric  tides. 

Jan.  22.  —  F.  W.  Clarke,  Present  status  of  miner- 
alogy; B.  T.  Hill,  The  topography  and  geology  of 
the  cross  timbers  of  Texas. 

Chemical  society,  Washington. 

Jan.  13,  election  of  officers  for  1887.  —  President, 
Prof.  £.  I.  Fristoe;  vice-presidents,  Prof.  F.  W. 
Olarke  and  Dr.  J.  H.  Kidder ;  treasurer,  Prof.  Wil- 
liam H.  Seaman ;  secretary,  Dr.  A.  C.  Peale ;  mem- 
bers at  large  of  executive  committee,  Mr.  Edgar 
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COMMENT  AND  CRITICISM. 

The  death  of  General  Hazen,  chief  signal  offi- 
oer  of  the  army,  marks  the  close  of  the  second 
period  of  the  development  of  our  weather-bureau. 
During  the  ten  years  from  1870  to  1880,  while  the 
bureau  was  under  the  direction  of  its  first  chief, 
General  Myer,  the  labor  expended  upon  it  was 
given  in  greatest  part  to  its  organization.  Sta- 
tions had  to  be  selected  and  their  instrumental 
outfit  determined ;  the  time  and  kind  of  obser- 
vations had  to  be  decided  upon,  and  observers  in- 
structed in  their  duties ;  the  methods  of  reduc- 
tion of  data  to  practical  form  for  use  on  a  weather- 
map  had  to  be  adapted  to  the  needs  of  a  larger 
area  than  was  ever  before  brought  under  the  con- 
trol of  a  single  weather-office.  Apart  from  the 
almost  exclusively  military  constitution  of  the 
service  during  these  years,  its  most  marked  char, 
acteristics  in  contrast  with  the  European  weather- 
services  were  the  large  sums  of  public  money  de- 
voted to  its  support,  the  system  of  tridaily  obser- 
vations, and  the  absolute  control  exercised  over 
all  telegraphic  lines  in  the  collection  of  reports,  in 
virtue  of  the  law  of  1866.  Its  maps  were  thus 
prepared  more  frequently  and  more  promptly  than 
weather-maps  are  abroad,  and  were  admired  all 
over  the  world. 


General  Hazen  took  charge  of  a  highly  devel- 
oped service,  and  turned  his  efforts  in  two  direc- 
tions that  to  most  persons  appeared  quite  contra- 
dictory. He  insisted  on  the  need  of  military  or. 
ganization,  and  at  the  same  time  introduced 
numerous  and  important  improvements  that  had 
nothing  military  about  them.  But  during  his 
administration,  public  discussion  was  frequently 
turned  to  the  advisability  of  'civilizing*  the 
weather-bureau,  for  its  work  was  not  as  successful 
as  was  desired.  A  committee  of  the  National 
academy  of  sciences  reported  in  favor  of  the 
change,  the  then  secretary  of  war  urged  it,  and 
a  joint  congressional  com  mission  recommended  it, 
three  members  of  the  commission  advising  a  grad- 
ual, and  three  an  immediate,  transfer  from  mili- 
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tary  to  civil  authority.  Popular  opinion  very  gen- 
erally supported  these  recommendations,  and  the 
chief  objections  to  them  came  from  the  military 
element  of  the  service  itself.  All  the  official  dec- 
larations of  the  service  maintained  to  the  last  that 
a  military  organization  was  essential  to  success  in 
weather-prediction.  It  might  be  forcibly  con- 
tended, on  the  basis  of  published  statements  in 
the  annual  reports,  that  the  service  had  for  its  first 
object  the  availability  of  its  entire  force  in  case  of 
war,  were  it  not  that  its  whole  public  work  refuted 
this  theory.  The  real  work  of  the  service  is  the 
announcement  of  the  approach  and  force  of  storms 
throughout  the  United  States  for  the  benefit  of  ag- 
riculture and  commerce  in  time  of  peace. 


The  people  at  large  have  taken  a  great  interest 
in  the  government  weather-bureau,  and  desire  to 
see  its  work  continued  and  its  predictions  improved. 
They  would  be  glad  to  see  an  extension  of  scien- 
tific study  in  its  offices,  for  on  such  study  all  its 
chances  of  better  success  depend.  The  opening 
of  the  third  period  in  its  history  will  therefore  be 
watched  with  the  deepest  interest.  The  needs  of 
the  service  must  be  thoroughly  and  deliberately 
considered.  Immediate  action,  resulting  in  the 
appointment  either  of  a  military  chief  or  of  a  civil 
director,  would  be  deprecated  on  all  sides,  for  the 
interests  involved  are  too  great  to  be  endangered 
by  hasty  decision.  Moreover,  there  is  a  very  gen- 
eral desire,  on  the  part  of  meteorologists  and  of 
scientists  generally  throughout  the  country,  that 
they  should  at  least  he  heard  in  the  matter  before 
decision  is  reached,  so  that  whatever  plan  of  future 
organization  is  adopted  shall  be  based  on  full  and 
open  discussion.  Deliberate  action  and  authorized 
opportunity  for  consideration  of  scientific  as  well 
as  of  military  methods  are  therefore  of  the  first 
importance.  It  should  be  the  earnest  effort  of  all 
who  have  watched  the  development  of  the  signal 
service  thus  far  to  seoure  these  guaranties  of  its 
further  progress. 

Mr.  Atkinson's  second  article  in  the  Century 
magazine,  on  '  The  relative  strength  and  weak- 
ness of  nations/  is  just  as  interesting  as  the  first, 
to  which  we  called  particular  attention  at  the 
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time  of  its  appearance.  In  the  present  paper  Mr. 
Atkinson  considers  the  sources  of  the  weakness 
of  nations  governed  by  dynasties,  and  presents 
some  conclusions  that  must  sound  strange  enough 
to  the  adherents  of  the  '  blood  and  iron '  policy. 
The  writer  also  indorses  Professor  Seeley's  con- 
clusion that  nearly  all  the  European  wars  of  re- 
cent times  have  originated  in  the  desire  of  one 
nation  to  dominate  a  continent,  or  part  of  a  con- 
tinent, in  order  to  build  up  colonies  the  commerce 
of  which  might  be  controlled  by  the  mother- 
country.  Mr.  Atkinson  points  out  that  the  funda- 
mental fallacy  here  is  economic,  and  consists  in 
regarding  commerce  as  a  sort  of  war  in  which 
what  one  nation  gains,  others  must  lose.  It  was 
the  international  jealousy  arising  from  pursuance 
of  this  policy  that  gave  us  for  a  mere  song  the 
vast  territory  embraced  in  the  Louisiana  purchase. 
This  war-waging  policy  has  resulted  in  the  raising 
of  funds  by  mortgaging  the  future  through  the 
medium  of  a  national  debt ;  and  this,  says  Mr. 
Atkinson,  has  now  become  the  chief  source  of 
the  weakness  of  nations.  He  shows  that  the 
same  century  that  has  seen  the  European  national 
debts  increase  from  $2,600,000,000  to  over  $22,000,- 
000,000  has  also  seen  Spain,  Portugal,  Austria, 
and  Greece  become  bankrupt,  and  Russia  with- 
out credit. 


Large  as  our  national  debt  seems,  and  is  when 
compared  with  our  financial  history  previous  to 
the  rebellion,  it  is  small  in  comparison  with  the 
national  debts  of  Europe.  Indeed,  as  Mr.  Atkin- 
son says,  when  at  its  highest  point  in  1865,  it  was 
$84  per  capita,  an  average  which  is  equalled  by 
the  debts  of  the  commercial  and  manufacturing 
states  of  Europe  to-day.  And  while  we  have, 
omitting  Alaska,  82.7  acres  per  head  of  population, 
Great  Britain,  Germany,  France,  Italy,  Holland, 
and  Belgium  have  only  2.8  acres  per  capita.  On 
the  other  hand,  while  our  national  debt  is  only  78 
cents  per  acre,  that  of  the  above-mentioned  coun- 
tries is  $80.06  per  acre.  The  force  under  arms  in 
those  countries,  omitting  the  reserves,  is  at  the  ratio 
of  one  man  to  each  two  hundred  acres,  and  the  an- 
nual tax  for  his  support  averages  $1.10  per  acre. 
With  us  the  ratio  is  one  man  to  fifty-one  thousand 
acres,  and  the  annual  tax  for  his  support  and 
for  all  other  military  purposes  is  something  over 
three  cents  per  acre.  The  war-waging  countries 
have  obtained,  however,  one  advantage  over  us, 
which  is  probably  due  to  the  extent  and  perfection 


of  their  military  systems ;  and  that  is,  that  while 
it  takes  $1,600  a  year  to  sustain  each  man  in  the 
army  and  navy  of  the  United  States,  — including 
the  cost  of  ships,  fortifications,  navy-yards,  and 
so  forth,  —  the  continental  nations  do  it  for  $238 
per  man. 

Mr.  Atkinson  next  proceeds  to  establish  a  com- 
parison between  the  product  per  capita  of  European 
countries  and  that  of  the  United  States,  at  its 
measure  in  money.  In  this  problem  he  takes  the 
known  factors  to  be  the  relative  rate  of  wages 
paid  in  the  countries  considered,  the  relative 
amount  of  national  taxation  per  capita,  and  the 
assumption  that  the  value  of  the  per  capita  annual 
product  of  the  United  States  is  two  hundred  dol- 
lars' worth.  From  these  data  Mr.  Atkinson  figures 
out  the  value  of  the  product  per  capita  of  other 
countries  by  adding  to  the  original  elements  of 
cost  —  the  sum  of  the  current  rates  of  wages  and 
the  per  capita  taxes — from  five  to  fifteen  per 
cent  as  the  corresponding  profit.  As  a  specific 
example  of  this  computation,  we  have  the  follow- 
ing :  "  Assuming  that  one  person  sustains  two 
others  in  France  as  well  as  in  this  country,  we 
know  first  that  the  average  wages  in  France  are 
not  more  than  sixty  per  cent  the  rate  of  wages  in 
this  country.  We  also  know  that  national  taxes 
are  eighteen  dollars  per  head  in  France,  and  less 
than  five  dollars  here.  We  need,  therefore,  only 
to  establish  the  rate  of  profit  which  will  induce 
the  employment  of  capital  in  the  arts  which  can 
be  established  in  France,  in  order  to  reach  an  ap- 
proximate estimate  of  the  average  value  of  the 
product  of  each  person  employed  in  productive 
industry."  Then,  taking  any  group  of  skilled 
artisans  in  this  country  who  earn  two  dollars  a 
day,  each  supporting  two  other  persons,  the  final 
value  of  the  product  of  one  such  workman,  fol- 
lowing the  method  above  outlined,  would  be  six 
hundred  and  sixty  dollars,  divided  into,  profits, 
sixty  dollars;  taxes,  fifteen  dollars;  net  wages, 
five  hundred  and  eighty-five  dollars.  The  gross 
value  of  the  French  workman's  product,  similarly 
computed,  is  found  to  be  four  hundred  and  four- 
teen dollars,  of  which  fifty-four  dollars  is  diverted 
for  taxes,  and  fifty-four  dollars  for  profits. 


Many  of  the  other  statistics  and  conclusions  are 
of  equal  interest  with  the  above,  but  we  have  not 
space  to  quote  them  all.  For  example :  if  the 
"product  per  capita  of  the  United  States  may 
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be  valued  at  two  hundred  dollars'  worth,  that 
of  England,  with  its  income  from  foreign  invest- 
ments added,  may  not  exceed  one  hundred  and 
seventy-five  dollars'  worth ;  that  of  Great  Britain 
and  Ireland  combined  may  be  assumed  not  to  ex- 
ceed one  hundred  and  fifty  dollars'  worth ;  that  of 
France  as  not  exceeding  one  hundred  and  twenty 
dollars'  worth ;  that  of  Germany  as  not  exceeding 
one  hundred  dollars'  worth ;  that  of  Italy  as  not  ex- 
ceeding eighty  dollars'  worth ;  such  being  substan- 
tially the  ratios  which  the  average  rates  of  wages, 
with  the  per  capita  national  taxation  added,  bear 
to  each  other,  and  to  the  wages  and  taxes  of  the 
United  States,  with  corresponding  pro6t9  added 
in  each  case."  Again  :  at  the  ratio  which  the 
national  taxes  now  bear  to  product  in  the  United 
States,  the  actual  work  required  to  sustain  all  the 
functions  of  the  national  government,  directly  or 
indirectly,  is  that  of  500,000  men ;  whereas,  if  our 
ratio  were  that  of  England^  the  labor  of  1,848,000 
men  would  be  required  ;  if  it  were  that  of  France, 
Germany,  or  Italy,  the  labor  required  would  be 
thai  of  8,000,000,  2,400,000,  or  2,950,000  respec- 
tively. Mr.  Atkinson's  final  conclusions  are  full 
of  interest  and  importance,  and  merit  close  atten- 
tion and  study. 

In  the  issue  of  this  journal  for  Jan.  7  will  be 
found  a  formidable  list  of  papers  read  before  the 
Indiana  academy  of  sciences  at  its  last  meeting 
on  Dec.  29  and  80, 1886.  An  examination  of  the 
titles,  together  with  the  well-known  scientific 
reputation  of  some  of  the  authors,  proves  that 
there  is  a  good  deal  of  vitality  in  science  in  Indi- 
ana at  the  present  time.  Not  many  states  west  of 
the  Allegbanies  can  boast  of  a  more  vigorous 
scientific  society  than  this  :  indeed,  the  line  might 
be  drawn  farther  east  without  including  one.  The 
Indiana  academy,  although  enrolling  more  than 
one  hundred  members,  most  of  whom  are  actively 
interested  in  scientific  work,  was  organized  only 
a  year  ago.  It  doubtless  owes  its  existence  to  the 
enthusiasm  of  the  secretary  of  a  village  society  of 
natural  history,  Mr.  Amos  W.  Butler  of  Brookville, 
who,  in  the  summer  of  1885,  assumed  the  labor 
and  expense  of  the  issue  of  circulars,  appointing  a 
meeting  at  the  capital  of  the  state  on  Dec.  27  of 
that  year,  and  making  all  preliminary  arrange- 
ments. With  such  men  as  Kirkwood,  Jordon, 
Coulter,  Owen,  etc.,  as  a  nucleus,  the  academy 
was  at  once  clothed  with  a  dignity  and  character 
which  drew  to  it  nearly  all  in  the  state  who  were 
engaged  or  interested  in  scientific  research.    The 


second  meeting,  held  a  few  weeks  ago,  was  largely 
attended,  the  membership  was  greatly  increased, 
and  the  society  appears  to  be  starting  upon  a  career 
of  usefulness,  which  it  is  hoped  may  be  a  long  one. 


As  might  be  expected,  the  natural  history 
sciences  have  by  far  the  largest  number  of  votaries 
among  its  members  at  present.  This  is  the  result 
of  example  and  environment ;  but  mathematics, 
physics,  astronomy,  chemistry,  etc.,  already  have 
their  representatives  in  the  state,  and  will  not  be 
found  slow  to  claim  their  share  of  the  yearly  pro- 
gramme. The  great  danger  to  which  the  academy 
is  exposed  is  the  possible  loss  of  interest  after  the 
novelty  of  the  thing  has  worn  away.  Let  it  not 
be  in  a  hurry  to  increase  its  membership,  and 
particularly  let  it  be  slow  to  follow  the  example  of 
so  many  young  societies  in  breaking  up  into  a 
half-dozen  or  more  '  sections,'  none  strong  enough 
to  stand  alone,  while  all  might  do  well  together. 
The  greatest  good  which  such  a  society  can  do  is 
to  be  found  in  the  inspiration  which  it  affords 
young  men  who  attend  its  meetings  and  breathe 
its  atmosphere.  A  society  similar  to  the  Indiana 
academy,  well  directed  and  full  of  vigor,  in  every 
state  of  the  union,  would  be  of  incalculable  bene- 
fit to  the  science  of  the  country. 


According  to  Professor  Baibd's  annual  re- 
port, the  work  of  the  Smithsonian  institution  dur- 
ing the  past  year  has  been  carried  on  effectively 
but  quietly,  and  without  any  incidents  of  special 
importance.  The  routine  work  seems  to  have  in- 
creased largely,  for  the  system  of  international 
exchanges  now  requires  the  constant  labor  of  nine 
persons,  while  that  of  two  formerly  sufficed ;  and 
the  correspondence,  which  also  used  to  need  but 
two  persons  to  attend  to  it  satisfactorily,  now 
needs  five.  The  urgent  necessity  for  additional 
room  for  the  government  collections,  and  a  con- 
gressional appropriation  for  its  provision,  are  em- 
phasized by  Professor  Baird,  who  says  that  a  new 
museum  building,  equal  in  size  to  the  present  one, 
would  scarcely  furnish  the  needed  accommoda- 
tions, so  rapid  is  the  increase  of  the  government 
collections.  The  lack  of  explorations  during  the 
past  year  is  ascribed  to  lack  of  means  to  under- 
take any  thing  of  magnitude.  The  publications 
of  the  year  are  commented  on,  and  some  inter- 
esting statistics  given  as  to  the  working  of  the 
system  of  international  exchanges.    During  the 
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past  fiscal  year  there  were  764  boxes  of  foreign 
transmissions,  14,496  parcels  of  domestic  ex- 
changes, and  143  boxes  of  government  exchanges 
handled  by  the  institution.  Over  two  hundred 
thousand  persons  visited  the  Smithsonian  institu- 
tion and  the  national  museum  during  the  year. 


Much  difficulty  has  been  experienced  in  ac- 
counting for  the  occurrence  of  cases  of  contagious 
diseases,  when,  so  far  as  could  be  ascertained, 
no  exposure  to  any  pre-existing  case  had  occurred. 
These  instances  have  been  regarded  by  some  as 
evidence  of  the  possibility  of  their  originating 
spontaneously.  M.  Verneuil  has  suggested  a 
theory  which,  if  true,  would  account  for  such 
anomalies.  The  microbes  of  disease,  according 
to  this  view,  remain  in  the  skin  and  other  portions 
of  the  body  in  a  state  of  quiescence,  and  may 
continue  thus  inactive  for  years.  By  some  means, 
as  yet  inexplicable,  these  microbes  are  aroused  to 
a  condition  of  activity,  reproduce  themselves  in 
great  numbers,  and  set  out  on  their  deadly  mis- 
sion. It  is,  in  the  absence  of  evidence  to  the 
contrary,  much  more  reasonable  to  suppose,  that, 
in  the  obscure  cases  in  which  exposure  has  not 
been  recognized,  such  exposure  has  actually  oc- 
curred, than  to  adopt  a  theory  like  this,  which 
has  not  the  slightest  basis  for  its  existence.  If  all 
oases  which  cannot  be  traced  to  their  source  were 
to  be  explained  in  this  way,  it  would  be  the  rule 
rather  than  the  exception.  A  physician  who  had 
had  large  experience  in  an  English  small-pox 
hospital  delared  that  not  one  case  in  twenty  was 
capable  of  being  referred  to  any  known  source 
of  infection,  the  disease  being  ascribed  by  the 
patient  to  cold,  fatigue,  or  some  other  innocent 
circumstance.  The  instance  referred  to  by  Sir 
Thomas  Watson,  in  bis  essay  on  '  The  abolition  of 
zymotic  disease,'  should  be  a  constant  reminder 
to  those  who  would  refer  the  appearance  of  these 
diseases  to  a  spontaneous  origin.  In  1829  a  pris- 
oner in  Millbank  penitentiary  was  attacked  with 
small-pox,  under  such  circumstances  that  it  was 
thought  no  possible  exposure  could  have  taken 
place,  and  for  thirty  years  the  case  was  quoted  as 
proof  of  the  possible  spontaneous  origin  of  small- 
pox. In  1860  the  fact  for  the  first  time  became 
known  that  the  physician  of  the  penitentiary  had 
come  directly  from  a  case  of  confluent  small-pox 
in  a  neighboring  town  to  the  prisoner's  cell,  and 
had  undoubtedly  been  the  carrier  of  the  disease. 


THE  SUBMERGED  TREES  OF  THE  COLUM- 
BIA RIVER. 

The  attention  of  many  tourists  who  have  trav- 
ersed the  magnificent  valley  of  the  Columbia  River 
through  the  Cascades,  has  been  called  to  two 
phenomena  which  have  excited  their  interest. 
One  is  the  occurrence  of  submerged  trees  in  the 
bed  of  the  river :  the  other  is  the  slow  lateral 
creeping  of  the  road  bed  and  track  of  the  Oregon 
railway  and  navigation  company.  During  the 
last  summer  I  had  an  opportunity  to  make  a  brief 
study  of  these  two  subjects,  and,  as  they  are 
likely  to  prove  of  increasing  interest,  it  may  be 
worth  while  to  recite  the  results  of  the  examina- 
tion. 

The  Columbia  enters  the  Cascade  barrier  three 
or  four  miles  below  the  Dalles.  The  platform  of 
that  range  here  has  a  width  of  eighty  miles.  From 
the  Dalles  to  the  Cascade  Locks,  a  distance  of  over 
fifty  miles,  the  Columbia  flows  as  a  broad,  deep, 
quiet  stream,  with  a  sluggish  current  at  low  water. 
Its  course  resembles  that  of  the  Hudson  through 
the  highlands ;  and  this  fact  is  at  once  suggestive, 
because  the  passage  of  rivers  through  mountain- 
ranges  is  generally  swift,  and  broken  by  many 
rapids.  If  it  is  otherwise,  there  is  almost  cer- 
tainly an  interesting  reason  for  it.  The  Cascade 
Locks  are  situated  almost  exactly  on  the  axis  of 
the  Cascade  range.  Here  is  a  cataract  which  has 
always  been  an  insurmountable  obstacle  to  navi- 
gation ;  for,  within  a  distance  of  a  few  hundred 
yards,  the  river  makes  a  descent  of  about  thirty 
feet.  The  government  is  now  building  a  short 
canal  with  large  locks,  to  enable  steamboats  from 
below  to  reach  the  still  waters  above.  Beginning 
at  a  point  about  a  mile  and  a  half  above  the  cata- 
ract, the  traveller,  as  he  sails  up  the  river,  ob- 
serves many  old  stubs  protruding  from  the  water 
and  from  the  sand-hanks,  laid  bare  during  the  low 
stages  of  the  river.  They  are  seen  for  a  distanoe 
of  thirty  miles,  recurring  at  frequent  intervals, 
here  clustered  thiokly  together  like  the  piles  of  an 
old  wharf  whose  superstructure  has  decayed  and 
vanished,  there  with  wide  intervals  between  them. 
During  high  water  these  tree-trunks  are  entirely 
submerged.  An  examination  of  the  wood  serves 
to  identify  them  with  the  living  species  of  fir 
which  form  the  forests  upon  the  mountains  and 
cliffs  round  about. 

These  submerged  trees,  together  with  the  long 
still  reach  of  water  above,  at  once  suggest  that 
an  obstacle  has  been  placed  athwart  the  stream, 
forming  a  dam  which  converted  the  river- valley 
above  it  into  a  long  narrow  lake,  and  that  the  ris- 
ing water  submerged  an  old  forest  of  which  these 
trees  are  the  vestiges.  Indeed,  this  is  the  only 
explanation  which  suggests  itself.    It  is  strongly 
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corroborated  by  many  other  circumstances  which 
need  not  be  enlarged  upon  here.  No  geologist 
who  has  visited  the  locality  has  ever  doubted,  so 
far  as  I  know,  that  this  is,  in  general  form,  the 
true  explanation.  The  only  question  which  arises 
is  about  the  nature  of  the  obstacle  which  has 
dammed  the  river.  Dr.  Newberry,  who  visited 
the  place  in  1865  in  connection  with  the  Pacific 
railroad  surveys,  suggested  that  it  might  be  due 
to  the  slipping  of  the  bank  of  the  river  into  mid- 
stream at  the  Cascades,  thus  throwing  the  current 
upon  the  southern  bank.  This  idea  has  diffused 
itself  among  the  people  of  the  neighborhood,  and 
is  frequently  spoken  of  as  the  vera  causa.  In 
support  of  this  view,  reference  is  frequently  made 
to  the  second  fact :  viz.,  the  slow  lateral  creeping 
of  the  railroad-track  on  the  southern  bank  of  the 
river. 

Desiring  to  see  these  phenomena,  which  seemed 
to  promise  much  instruction,  I  made  a  visit  to 
the  place,  and  devoted  a  couple  of  days  to  their 
examination.  As  regards  the  creeping  of  the 
railroad-track,  the  explanation  is  patent  as  soon  as 
the  spot  is  visited.  The  place  is  situated  on  the 
south  bank,  about  a  mile  below  the  cataract.  The 
materials  which  are  creeping  are  felspathic  sands, 
deposited  by  the  river  itself  in  irregular  strata, 
and  now  undergoing  rapid  decomposition  and 
kaolinization.  The  products  of  decomposition  be- 
come a  smooth  slimy  clay ;  and  having  a  rather 
steep  front  toward  the  river,  which  is  here  a  swift 
and  powerful  torrent,  the  slope  of  the  bank  is  a 
little  too  steep  for  stability.  The  materials,  being 
of  a  somewhat  unctuous  character,  flow  easily 
with  a  slow  glacier-like  motion.  The  phenomenon, 
however,  is  a  local  one,  limited  to  a  stretch  of 
only  a  few  hundred  yards,  and  does  not  occur 
anywhere  else  in  the  neighborhood,  so  far  as  I  am 
aware.  The  bed-rock  beneath  it  is  disclosed,  and 
there  is  no  indication  that  it  participates  at  all  in 
the  motion :  on  the  contrary,  the  indications  are 
verj  plain  that  it  does  not.  It  also  became  evi- 
dent, that,  whatever  might  be  the  origin  of  the 
obstruction  which  has  backed  up  the  Columbia 
River  for  nearly  fifty  miles,  this  particular  phe- 
nomenon has  had  nothing  whatever  to  do  with  it ; 
though  possibly  it  may  be,  and  probably  is,  a  re- 
mote consequence  of  the  obstruction.  It  certainly 
is  not  the  cause. 

In  looking  upon  the  north  bank  for  indications 
of  a  slide  which  could  have  precipitated  any  ob- 
struction across  the  channel,  I  was  unable  to  find 
any.  On  the  contrary,  the  more  carefully  the 
ground  was  studied,  the  more  difficult  it  seemed 
to  reconcile  this  supposition  with  the  facts ;  for 
there  is  no  steep  elevated  ground,  from  which  an 
obstructing  mass  could  have  slidden,  nearer  than 


three  miles*  The  river- valley  is  here  very  wide, 
and  north  of  the  river  lies  its  ancient  flood-plain, 
which  consists  of  ancient  lavas  and  conglomerates 
in  heavy  masses,  planed  to  an  approximate  rough 
level,  with  patches  of  river-gravel  and  sands  scat- 
tered over  it.  The  study  of  this  old  flood-plain 
disclosed  facts  which  seemed  to  furnish  a  much 
more  satisfactory  solution  of  the  problem. 

Beginning  at  a  point  about  a  mile  above  tbe 
cataract,  this  flood-plain  is  seen  to  ascend  as  we 
go  down  stream.  If  the  proper  stand-points  are 
selected,  this  slope  in  the  wrong  direction  is  con- 
spicuous to  the  unaided  eye.  But  we  need  not 
rely  upon  such  a  means  of  verifying  the  fact,  for 
the  relation  of  the  river,  as  it  now  runs,  to  the 
older  flood-plain,  tells  the  story  with  emphasis.  A 
mile  above  the  rapid  the  old  flood-plain  is  no  more 
than  thirty  feet  above  the  water ;  a  mile  below 
the  rapid  it  is  about  two  hundred  feet  above  it  ; 
while  tbe  fall  of  the  river  itself  in  that  interval 
is  not  more  than  forty  feet.  The  inference  seems 
decisive.  There  has  been  an  uplift  of  the  entire 
platform  athwart  the  river- valley  in  the  shape  of 
a  very  flat  anticlinal  arch.  The  width  or  span  of 
this  arch  is  about  five  and  a  half  miles,  and  the 
eastern  branch  of  the  flexure  is  steeper  than  the 
western.  The  displacement  is  not  recent  in  a 
historical  sense,  but  it  is  probably  post-glacial. 

The  effects  of  such  an  obstacle  would  be  mani- 
fold. Not  only  would  it  dam  the  river,  but  it 
would  set  up  below  the  cataract  an  action  which 
it  is  important  to  consider.  A  great  river,  thus 
obstructed,  at  once  attacks  the  obstacle  with  im- 
mense power.  And  the  more  pronounced  the 
obstacle,  the  more  vigorous  the  attack.  The  Co- 
lumbia has  already  cut  through  it  a  low,  inner 
gorge  somewhat  similar  to  that  of  the  Niagara 
River  below  the  falls.  The  rapid  at  the  locks  is 
steadily  receding,  and,  if  no  further  displacement 
occurs,  it  will  probably  require  not  more  than  a 
century  or  two  for  the  river  to  have  cleared  a  pas- 
sage deep  enough  to  drain  the  slack-water  reach 
above.  The  work  of  cutting  a  passage  through 
the  obstruction  five  and  a  half  miles  in  length  is 
nearly  complete.  That  the  dam  was  once  higher 
than  now,  is  also  to  be  inferred.  Year  by  year  it 
is  getting  lower.  The  effect  of  the  obstacle  upon 
the  slack  water  above  it  is  also  plain.  The  flow 
of  the  water  being  retarded,  it  drops  its  sediment, 
and  tbe  river-bed  is  gradually  built  up.  Thus  the 
trees  which  grew  along  the  flood-plain  before  the 
upheaval  were  not  only  submerged,  but  were 
buried  in  sand  and  gravel.  When  the  dam  was 
higher,  they  were  more  deeply  buried  than  now. 
As  the  dam  is  gradually  cut  down,  the  trees  are 
slowly  exhumed  again.  But  it  is  well  known 
that  trees  submerged  in  fresh  water  and  buried 
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in  silt;  may  last  for  thousands  of  years.  Only 
when  brought  into  the  open  air  again  does  the 
process  of  decay  go  on  with  ordinary  rapidity. 

It  is  no  light  thing  for  any  observer  to  feel 
obliged  to  differ  from  Dr.  Newberry  concerning 
the  interpretation  of  facts  in  the  field.  It  has 
been  my  fortune  during  the  last  three  yean  to 
traverse  regions  previously  trodden  by  him  in 
New  Mexico,  Arizona,  California,  and  Oregon, 
and  I  have  left  them  with  a  profound  admiration 
for  the  sagacity  and  the  wonderful  accuracy, 
rapidity,  and  penetration  with  which  he  mastered 
the  facto.  This,  I  believe,  is  the  only  instance  in 
which  I  have  been  led  to  a  conclusion  differing 
in  any  important  respect  from  his. 

C.  E.  Dutton. 


cember,  1886,  was  an  unusually  cold  month  as 
compared  with  the  corresponding  month  for  ten 
years  past.  The  amount  of  rainfall  was  2.79 
inches,  including  10$  inches  of  snow,  5J  of  which 
fell  in  one  day,  the  5th.    During  December  of 

1885,  snow  fell  on  but  one  day,  and  then  in  such 
small  quantity  as  to  make  its  measurement  im- 
possible. In  the  previous  year,  10|  inches  of 
snow  fell  in  December,  and  in  1884  the  amount 
was  22|  inches.  The  average  December  rainfall 
for  the  ten  years  commencing  1877  was  3.37 
inches. 

The  following  tables  are  of  interest  as  showing- 
the  total  mortality  during  the  year  ending  Dec.  31, 

1886,  as  compared  with  1885 :  — 

*  Deaths  in  New  York  for  1885  and  1886. 


THE  HEALTH  OF  NEW  YORK  DURING 

DECEMBER. 

The  department  of  health  of  the  city  of  New 
York  estimated  that  the  population  of  the  city 
on  Dec.  1  was  1,457,856,  or  nearly  one  and  one- 
half  millions  of  inhabitants.  Of  this  number, 
3,502  died  during  the  month.  This  latter  state- 
ment is  not  strictly  accurate,  as  in  it  no  account 
is  taken  of  the  natural  increase  in  the  population, 
which,  over  and  above  those  who  die  during  the 
month,  is  not  far  from  3,300,  or  more  than  100 
each  day.  As  compared  with  November,  there 
were  426  more  deaths  in  December.  The  greatest 
mortality  on  any  one  day  was  on  the  6th,  when 
144  persons  died.  The  deaths  due  to  diarrhoeal 
disease  were  but  65,  the  smallest  number  since 
the  month  of  April.  Of  children  under  five 
years  of  age,  there  were  1,531  deaths,  241  more  than 
in  the  preceding  month.  Consumption  caused 
478  deaths,  a  slight  increase  over  November ;  diph- 
theria, 218  deaths,  30  more  than  in  the  previous 
month ;  and  scarlet-fever,  23  deaths,  the  identical 
number  of  deaths  which  the  November  records 
charge  to  that  disease.  As  will  be  seen  by  a 
glance  at  the  chart,  measles  figured  very  promi- 
nently among  the  mortality  factors,  causing  271 
deaths,  or  more  than  scarlet-fever  and  diphtheria 
together.  During  the  month  of  November  there 
were  166  deaths  due  to  measles. 

The  highest  temperature  of  the  month  was  55° 
F.,  on  the  24th  at  10  p.m.  This  is  not  so  high  by 
five  degrees  as  the  corresponding  month  in  1878, 
which  was  the  lowest  maximum  for  the  decade  ; 
the  average  for  the  ten  years  being  66.2°  F.  The 
minimum  reached  by  the  mercury  was  13°  F.,  on 
the  5th  at  6  a.m.,  and  again  on  the  17th  at  8  a.m. 
During  no  December  since  1877  has  the  ther- 
mometer been  so  low,  while  the  average  for  the 
decade  is  20.8°  F.    It  will  thus  be  seen  that  De- 
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Scarlet-fever  caused  fewer  deaths  in  the  former 
than  in  the  latter,  while  diphtheria  and  typhoid- 
fever  have  been  more  fatal.  Measles  has  of  late 
excited  a  good  deal  of  public  alarm,  and  justly 
so,  as  shown  by  the  table.  While  in  January  it 
caused  but  5  deaths,  decreasing  to  2  in  Feb- 
ruary, and  not  notably  increasing  until  the  sum- 
mer, when  November  set  in,  the  mortality  suddenly 
rose  to  166,  and  continued  its  upward  course  in 
December,  carrying  off  271  persons.  The  total 
mortality  of  the  year  was  less  than  in  1885,  but 
more  than  one-third  of  it  took  place  in  the  month 
of  December,  and  more  than  two-thirds  in  the 
two  months  of  November  and  December.  Con- 
sumption (phthisis  pulmonalis)  is,  as  usual,  at  the 
head  of  the  column  of  the  causes  of  death.  The 
researches    of   Koch   and   others,    which    have 
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cleared  up  many  obscure  points  in  the  causation 
of  this  disease,  have  not  as  yet  shown  us  how  to 
materially  reduce  the  number  of  victims  who  are 
annually  claimed  by  it.     That  more  than  five 
thousand  persons  annually  die  in  a  single  city 
from  one  disease  is  a  sad  commentary  on  sanitary 
science,  and  yet  the  best  of  minds  are  at  work  to 
solve  the  problem  of  the  measures  which  must  be 
adopted  to  diminish    its   ravages.      That   three 
thousand  and  more  individuals,  mostly  children, 
died  from  diarrhoea!  diseases,  does  not  surprise 
one  who  is  familiar  with  the  interne  heat  of  our 
midsummer ;  and  in  great  measure  this  is  largely 
beyond  control.      It  is  true,  something  may  be 
done  to  reduce  this  mortality  by  visiting  the  poor 
sick  and  prescribing  for  them,  and  by  giving  them 
opportunities  to  breathe  the   fresh    air   of    the 
country  and  the  sea ;  but,  when  all  has  been  done 
that  can  be,  diarrhoeal  diseases  will  still  carry  off 
the  little  ones  by  the  hundreds  and  thousands,  if 
the  temperature  and  the  humidity  are  favorable 
for  their  development.      Diphtheria,  which  was 
unknown  in  New  York  until  the  year  1852,  caused 
1,727  deaths  in  1886,.  and  has,  ever  since  its  ap- 
pearance, figured  prominently  in  the  mortality 
returns,  its  origin  unknown,  and  its  treatment  not 
understood  even  by  the  best  of  physicians,  —  a 
disease  dreaded  by  the  laity  and  the  profession 
alike  in  all  parts  of  the  world  where  it  has  ob- 
tained a  home.    It  should,  however,  be  constantly 
borne  in  mind,  that  although  this  class  of  disease 
cannot  be  eradicated,  still,  if  all  restraint  were  re- 
moved, their  mortality  would  probably  increase 
tenfold.  In  view  of  this,  the  department  of  health, 
whose  function  it  is  to  keep  watch  of  the  locali- 
ties in  which  these  diseases  do  most  abound,  should 
receive  the  beat  ty  co-operation  of  every  member  of 
the  community,  and  be  furnished  by  the  authori- 
ties with  ample  means  to  carry  on  its  beneficial 
work. 


PARIS  LETTER. 


At  yesterday's  meeting  of  the  Academy  of  medi- 
cine, Professor  Grancher  read  a  paper  on  the  case 
of  the  man  Re  veil  lac,  who  died  of  hydrophobia  af- 
ter preventive  inoculation,  in  which  he  corrected 
some  erroneous  statements  made  by  Professor  Pe- 
ter at  a  previous  meeting  [see  p.  96].  It  appears 
that  Reveillac  submitted  to  only  nineteen  opera- 
tions instead  of  thirty-six,  as  had  been  stated,  and 
the  treatment  was  much  milder  than  in  more  seri- 
ous cases.  Moreover,  tbe  first  information  received 
at  tbe  Pasteur  laboratory,  of  the  unfortunate  man's 
death,  was  from  M.  Peter's  paper  at  the  academy. 

According  to  Professor  Beclard,  dean  of  the 
medical  school,  there  are  at  present  108  women 


studying  medicine  in  Paris.  Of  these,  83  are  Rus- 
sian, while  only  7  are  nativ*-s  of  France.  The  to- 
tal number  of  female  students  would  be  much 
larger  were  it  not  for  tbe  necessarily  stringent 
rules  as  to  admission.  Two  women  are  among 
the  present  competitors  for  posts  as  assistants  in 
the  hospitals,  of  whom  one,  Miss  Klumke,  will 
doubtless  succeed,  much  to  the  discomfiture  of  her 
male  competitors.  She  is  one  of  Vulpian's  stu- 
dents, and  has  already  published  many  interesting 
memoirs  on  neurological  subjects. 

Telephonic  communication  between  Paris  and 
Brussels  will  shortly  be  established  ;  recent  experi- 
ments between  those  cities,  with  wires  of  bronze 
instead  of  iron,  having  given  excellent  results. 
The  distance  is  880  kilometres,  and  the  same  wires 
will  be  used  for  both  telegraphic  and  telephonic 
purposes,  as  it  has  been  demonstrated  that  one 
wire  can  be  used  successfully  for  the  sitnultane- 
eous  transmission  of  both  kinds  of  despatches. 

At  a  recent  meeting  of  tbe  Biological  society, 
M.  Laborde,  director  of  the  physiological  labora- 
tory of  the  medical  school,  read  a  paper  on  the 
use  of  water  in  farting  experiments.  It  is  known 
that  Succi  and  Merlatti  drank  water  freely  during 
their  long  fasts,  and  the  public  was  divided  in 
opinion  as  to  the  effects  of  the  water.  M.  La- 
borde has  ascertained  by  experimental  tests  that 
water  is  of  great  value  in  sustaining  life  during 
prolonged  fasts.  Two  dogs,  in  good  health,  of  the 
same  age  and  breed,  each  weighing  154  kilo- 
grams, were  selected,  one  of  which  was  entirely 
deprived  of  both  food  and  drink,  the  other  being 
given  only  a  litre  of  water  daily.  Dog  No.  1,  that 
deprived  of  both  food  and  water,  died  on  the 
twentieth  day,  after  having  lost  7i  kilograms  in 
weight.  The  other  dog  was  well  and  lively  on  the 
fortieth  day,  though  it  had  lost  nearly  8  kilograms. 
It  would  undoubtedly  have  been  able  to  live  still 
longer  on  its  water  diet ;  but  after  its  40-day  fast 
it  was  treated  to  a  good  meal,  when,  without  ap- 
parent ill  effects,  it  disposed  of  1,200  grams  of 
soup  and  1-  kilogram  of  meat.  The  dog  is  now 
doing  well. 

Two  or  three  new  books  deserve  notice.  One 
is  a  translation,  by  Dr.  H.  de  Varigny,  of  Preyer's 
*  Die  Seele  des  Kindes,'  a  very  interesting  work, 
dealing  with  its  subject  in  an  entirely  new  and 
thoroughly  scientific  manner.  Mr.  Preyer  is  by 
training  a  physiologist,  and  has  made  a  great 
many  interesting  physiological  observations  con- 
cerning children.  It  may  be  remarked  that  a 
French  translation  of  another  book  of  his,  '  The 
physiology  of  tbe  embryo,' to  which  the  first-men- 
tioned work  is  in  many  respects  a  sequel,  will 
soon  be  brought  out  by  the  same  publisher,  F. 
A  lean.    Preyer's  books  are  very  valuable,  and  it 
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must  be  said  that  he  was  the  first  to  study  in  so 
scientific  and  severe  a  manner,  and  with  such 
persevering  patience,  the  subject  treated  of  in 
'  Die  Seele  dee  Kindes.' 

A  book  on  animal  magnetism,  by  MM.  Binet 
and  Fere,  has  recently  appeared.  It  is  really  a 
book  on  hypnotism,  as  most  phenomena  ascribed 
to  animal  magnetism  are  of  an  hypnotic  nature. 
The  book  is  a  good  one.  After  some  preliminary 
chapters  devoted  to  the  experiments  of  Mesmer 
and  others,  the  authors  speak  of  modern  hypno- 
tism, of  the  different  methods  of  inducing  hypnotic 
sleep,  and  of  the  symptoms  and  degrees  of  this 
sleep.  They  then  give  a  theory  of  hypnotic  sug- 
gestion, with  a  long  review  of  the  phenomena  pro- 
duced under  its  influence.  A  specially  good 
chapter  treats  of  the  therapeutic  and  pedagogic 
applications  of  hypnotic  suggestion.  The  book 
treats  the  subject  fairly  and  fully,  and  will  prove 
useful.  Another  new  book,  on  hygienic  dietetics, 
is  from  the  pen  of  Prof.  G.  See.  It  begins  with 
an  exhibit  of  the  comparative  nutritive  powers  of 
different  foods  and  a  physiological  study  of  the 
alimentary  process.  The  rest  of  the  book  is  de- 
voted to  the  practical  treatment  of  diseases  by  a 
judicious  choice  of  foods.  M.  See  is  well  informed 
upon  the  subject,  and  his  book  is  consequently 
valuable,  although  it  does  not  contain  much  origi- 
nal matter.  V. 

Parts,  Jan.  18. 

NOTES  AND  NEWS. 
The  first  annual  convention  of  the  Society 
for  the  prevention  of  the  adulteration  of  foods, 
drugs,  and  medicines  met  in  Washington  last 
week.  The  object  of  this  society  is  the  establish- 
ment of  a  certain  fixed  standard  for  every  article 
of  food,  drink,  and  medicine,  with  the  require- 
ment that  all  articles  not  up  to  the  standard  shall 
be  so  marked  by  a  label.  About  one  hundred 
and  twenty-five  delegates  were  present  from  all 
parts  of  the  country.  Mr.  H.  Wharton  Amber- 
ling  of  Philadelphia  was  elected  president,  and 
Mr.  Elisha  Winter,  secretary.  The  president  read 
his  annual  address,  in  which  he  spoke  of  the  want 
of  proper  legislation  on  the  subject  of  adulterated 
food,  the  sale  of  which,  he  claimed,  produced 
nearly  all  the  cases  of  kidney-trouble  in  the 
land. 

—  The  secretary  of  the  treasury  has  transmitted 
to  congress  the  estimates  of  deficiencies  in  appro- 
priations for  salaries  and  expenses  of  the  National 
board  of  health  during  the  present  fiscal  year, 
amounting  to  $7,500.  In  a  letter  accompanying 
the  estimates,  the  secretary  of  the  board  earnestly 
urges  the  importance  of  making  the  appropriation 
requested,  but  says,  in  case  it  is  deemed  unde- 


sirable to  continue  the  work  which  has  for  its  ob- 
ject the  preservation  and  improvement  of  the 
health  of  the  people,  the  laws  devolving  such 
duties  upon  the  board  should  be  repealed/ 

—  The  fine,  large,  gold  medal  given  to  General 
Grant  for  distinguished  services  in  the  Mexican 
war,  now  at  the  national  museum,  is  bogus,  hav- 
ing a  specific  gravity  of  only  seven  instead  of 
sixteen. 

—  A  memorial  has  been  presented  to  congress, 
signed  by  prominent  literary  and  scientific  men 
and  representatives  of  several  historial  societies, 
setting  forth  the  great  value  and  importance  of  a 
full  and  accurate  digest  and  catalogue  of  the  nu- 
merous documents  found  in  public  and  private 
archives  of  Europe  relating  to  the  early  history  of 
the  United  States,  and  especially  to  the  treaty  of 
Paris  in  1768,  and  the  treaty  of  peace  between  the 
United  States  and  Great  Britain  in  1788.  Most  ef 
these  documents  are  unknown  to  the  American 
student,  and  but  few  of  them  have  ever  been 
copied,  owing  to  their  inaccessibility.  Mr.  Ben- 
jamin Franklin  Stevens  of  London  has,  after  many 
years9  labor,  prepared  a  descriptive  catalogue  of 
over  95,000  separate  papers  found  in  the  archives 
of  different  European  countries.  The  secretary 
of  state  recommends  to  congress  the  purchase  of 
this  descriptive  catalogue,  and  adds,  "  Without  its 
favorable  action,  not  only  will  the  completion  of 
the  work  be  doubtful  if  not  impossible,  but  the 
fragment  now  prepared  would  probably  remain 
practically  valueless."  Mr.  Stevens,  in  a  letter  to. 
the  secretary  of  state,  says  that  the  work  has  be- 
come too  great  for  any  individual  to  undertake 
alone,  unless  a  man  of  wealth,  and  that  when 
complete  the  index  will  probably  comprise  150,000 
documents,  and  fill  20,000  royal  octavo  printed 
pages. 

—  Lieutenant  Pillsbury,  commanding  the  Blake, 
has  started  south  for  the  season's  work,  and  will 
run  several  lines  of  current  observations  from 
Cuba  to  Yucatan,  and  from  Cuba  to  Florida  Reef, 
and  thence  northward  to  San  Antonia.  This  is 
a  continuation  of  the  work  of  last  year,  which 
was  so  successful.  The  connection  between  the 
velocity  of  the  Gulf  Stream  and  the  advent  of  the 
tidal  wave  on  our  coast  has  been  accurately  deter- 
mined, and  the  credit  for  this  important  discovery 
is  due  to  Lieutenant  Pillsbury.  Appendix  No.  13 
to  the  coast-survey  report, '  On  the  harmonic  analy- 
sis of  the  tides  at  Governor's  Island,  New  York 
harbor,'  by  William  Ferrel,  shows  the  results  of 
tidal  observations.  The  report  states  that  the 
tides  at  Governor's  Island  and  at  Sandy  Hook  are 
very  similar.  The  epochs  at  Governor's  Island 
are  somewhat  greater,  and    the  tides  are  thus 
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twenty -nine  minutes  later,  than  at  Sandy  Hook. 
The  tides  are  not  affected  by  waves  coming 
through  Hell  Gate  from  the  tides  in  the  Sound 
above.  *The  results  of  Mr.  Ferrers  analysis  show 
that  it  is  not  necessary  to  make  separate  tide-pre- 
dictions for  both  Sandy  Hook  and  Governor's 
Island,  since  the  latter  may  be  obtained  from  the 
former  by  simply  adding  twenty-nine  minutes  to 
the  times.  Other  important  appendices  to  the 
coast-survey  report  for  1885  are,  *  The  geograph- 
ical distribution  and  secular  variation  of  the  mag- 
netic dip  and  intensity  in  the  United  States/  C.  A. 
Sohott ;  <A  plea  for  a  light  on  St.  George's  Bank,' 
Henry  Mitchell ;  '  On  geodetic  reconnaissance,' 
C.  O.  Boutelle ;  '  Note  on  a  device  for  abbreviat- 
ing time-reductions/  C.  S.  Peirce. 

—  The  coast-survey  steamer  Patterson,  which 
has  been  laid  up  since  last  October  at  the  Mare 
Island  navy-yard,  is  being  overhauled  and  painted, 
to  return  to  survey  work  on  the  Alaska  coast  early 
in  the  coming  spring. 

—  Lieut.  William  H.  Emory,  who  commanded 
the  Bear  on  the  Greely  relief  expedition,  has  been 
ordered  to  the  Thetis,  and  will  shortly  sail  for 
Alaska.  He  will  investigate  the  seal-fisheries, 
and  has  received  special  instructions  regarding 
the  boundary-line  between  Alaska  and  the  British 
possessions. 

—  The  will  of  the  late  Isaac  Lea  was  admitted 
to  probate  Jan.  22.  The  document  is  a  volumi- 
nous one,  and  contains  twenty  codicils.  The  will 
bears  date  of  execution  May  26,  1878,  and  the  final 
codicil  July  30,  1885.  The  petition,  which  was 
filed  by  the  executor  with  the  document,  places 
the  value  of  the  estate  left  by  the  decedent  at 
about  three  hundred  thousand  dollars.  He  be- 
queathed his  collection  of  fresh-water  shells,  ma- 
rine and  land  shells,  minerals,  fossils,  and  geologi- 
cal specimens  to  the  Academy  of  natural  sciences 
of  Philadelphia ;  but  in  a  codicil  dated  Feb.  28, 
1880,  he  says,  "I  revoke  that  part  of  my  will 
which  gives  to  the  Academy  of  natural  sciences 
at  Philadelphia  my  collection  of  natural  history, 
and  I  give  them  all  to  the  national  museum  at 
Washington,  D.C.,  on  condition  that  the  national 
museum  shall  devote  a  room  exclusively  for  the 
Unionida,  Stremopatida,  Physaida,  Paludinaida, 
Pulmonifera,  and  others,  the  Unionida  to  be  put 
in  the  exact  order  in  which  tr;j  now  are,  with 
their  labels  as  I  have  placed  them  ;  the  whole  to 
be  called  '  The  Isaac  Lea  collection ; '  the  Musco- 
vite collection  to  be  placed  in  this  room  likewise." 
A  codicil  executed  on  Oct.  1,  1884,  reads,  "Be- 
lieving it  important  to  the  early  history  of  the  de- 
velopment of  the  fluviatile  and  terrestrial  Mollusca 
of  the  United  States  to  have  some  of  my  corre- 


spondence published,  as  well,  also,  some  other  sub- 
jects, I  desire  my  executors  to  devote  a  thousand 
dollars  to  the  object,  provided  they  may  agree  with 
me  in  that  opinion." 

—  A  recent  bulletin  of  the  New  England  meteoro- 
logical society  states  that  the  records  of  a  meteor 
seen  from  many  points  in  New  England  on  the 
evening  of  September  6  were  submitted  to  Prof. 
H.  A.  Newton  of  Yale  college,  who  reported  as 
follows :  the  meteor  had  an  altitude  of  about  90 
miles  when  first  visible,  over  latitude  44°  15', 
longitude  78°  8' ;  and  an  altitude  of  25  miles 
when  it  disappeared,  over  latitude  48°  20' ,  longi- 
tude 71°.  One  of  its  explosions  occurred  near  the 
middle  of  the  path,  the  other  near  the  end.  The 
meteor  was  going  away  from  the  sun,  having  had 
a  perihelion  distance  of  about  three-quarters  of  the 
earth-orbit  radius.  An  extract  is  added  from  one 
of  Professor  Newton's  earlier  papers.  The  altitudes 
of  78  meteors  observed  on  Nov.  18-14,  1868.  were 
calculated  as  follows :  mean  altitude  at  first  ap- 
pearance, 96.2  miles ;  at  disappearance,  60.8  miles ; 
at  middle  path,  78.5  miles.  Twenty-nine  of  these 
meteors  became  visible  at  greater  height  than  a 
hundred  miles,  and  seven  disappeared  before  de- 
scending to  this  height  For  89  meteors  observed 
on  Aug.  10-11,  1863,  the  corresponding  mean  alti- 
tudes are  69.9,  56.0,  and  62. 9  miles  (Amer.journ.  sc., 
xi.,  1865).  It  is  desired  that  observers  should  report 
the  position  of  bright  meteors,  noting  their  paths 
among  the  stars  with  as  much  accuracy  and  detail 
as  possible.  The  drift  of  the  trail  left  by  the 
meteor  should  be  closely  observed,  as  it  indicates 
the  direction  of  upper  winds.  The  simple  record 
that  a  meteor  was  seen  is  of  very  little  value  alone. 

—  The  use  of  salicylic  acid  has  become  so  preva- 
lent to  prevent  fermentation  in  food-products,  that 
a  committee  of  the  Academic  de  meclecine  has  had 
the  matter  under  consideration,  and,  in  a  report 
recently  made  on  the  subject,  says,  •'  It  being  well 
established  by  medical  observation  that  feeble  and 
prolonged  daily  doses  of  salicylic  acid  and  its 
derivatives  can  cause  considerable  trouble  to  the 
health  of  certain  persons  who  are  sensitive  to  those 
forms  of  drugs,  particularly  old  people  and  in 
those  whose  venal  or  digestive  functions  are  no 
longer  in  perfect  order,  therefore  the  addition  of 
the  salicylates  to  liquid  and  solid  aliments  will 
not  be  permitted." 

—  The  agricultural  appropriation  bill  reported 
last  week  from  the  committee  on  agriculture  car- 
ries the  following  amounts  for  the  support  of  this 
service  during  the  next  year:  experiments  with 
southern  cane,  $82,000;  experiments  in  silk-cul- 
ture, $15,000 ;  slaughtering  cattle,  $100,000 ;  cat- 
tle quarantine,  $20,000.    The  total  amount  reoom- 
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mended  in  the  bill  is  $568,780.  The  committee 
also  recommend  that  the  statistician  of  the  depart- 
ment he  sent  to  Europe  to  attend  the  international 
agricultural  convention,  and  that  $15,000  be  ap- 
propriated therefor. 

—  The  report  of  Mr.  J.  R.  Dodge,  statistician 
of  the  U.  S.  agricultural  department,  on  the  sugar- 
production  of  the  world,  contains  some  interesting 
data.  According  to  the  figures  presented,  the 
amount  of  beet-root  sugar  produced  in  the  season 
of  1886-87  exceeds  the  cane-sugar  by  162,000 
metric  tons,  thus  showing  that  more  than  half  the 
sugar  used  in  commerce  is  extracted  from  the 
beet.  The  manufacture  of  beet-sugar  is  entirely 
a  European  industry.  Mr.  Dodge  states  that  its 
success  in  Europe  is  largely  due  to  the  '  beet-stock ' 
plan,  where  each  shareholder  in  the  stock  of  a 
beet-sugar  factory  is  required  to  furnish  so  many 
beets  per  share.  The  farmers  are  therefore,  in 
reality,  the  manufacturers,  and,  since  they  obtain 
the  pro6ts  of  the  manufacture,  they  are  the  most 
interested  in  raising  good  beets  at  a  nominal  price. 
The  total  consumption  of  sugar  in  thi9  country  in 
1885  was  1.245,574  tons,  of  which  only  40,000  tons 
(or  about  three  per  cent)  were  produced  here. 
There  is  only  one  beet-sugar  factory  in  this  coun- 
try, and  that  is  in  California,  which  produces 
sugar  at  five  cents  per  pound,  and  has  to  com- 
pete with  free  sugar  from  the  Sandwich  Islands. 
The  report  further  states  that  our  sugar-consump- 
tion amounts  to  about  one-fourth  of  all  the  sugar 
reported  from  the  countries  of  principal  produc- 
tion, and  that  within  twenty-five  years  more  than 
2,000,000  tons  will  be  required,  almost  sufficient  to 
swallow  up  the  present  production  of  beet-sugar, 
or  the  whole  of  the  present  cane-sugar  of  com- 
merce. The  report  concludes  as  follows  :  ••  At  a 
time  when  labor  is  in  excess  of  demand,  and  corn 
and  wheat  and  cotton,  and  other  old  staples  of  a 
primitive  agriculture,  exceed  the  wants  of  domes- 
tic and  foreign  markets,  we  scour  the  world  for 
food-products  costing  more  than  $200,000,000  per 
annum,  the  larger  portion  of  which  should  be  pro- 
duced in  the  United  States.  This  primitive  and 
unenterprising  situation  must  be  surmounted  by 
a  more  skilful,  scientific,  and  inventive  agricul- 
ture.0 

—  The  first  number  of  the  Centratblatt  fUr 
bacteriologie  und  parasUenkunde,  edited  by  Dr. 
Oscar  Uhlworm  of  Cassel,  is  announced  for  the 
beginning  of  the  present  year.  Professor  Leuck- 
art  of  Leipzig,  and  Dr.  Loeffler  of  Berlin,  are 
associated  with  Dr.  Uhlworm.  At  the  urgent 
request  of  the  editor,  Dr.  George  M.  Sternberg, 
U.S.  A.,  has  consented  to  act  as  a  collaborator  in 
the  United  States.    As  its  title  implies,  this  pub- 


lication is  to  be  devoted  to  bacteriology  in  all  its 
branches  and  to  animal  parasites  which  affect 
man,  the  lower  animals,  and  plants.  The  editor 
is  especially  desirous  of  securing  all  original 
American  papers  relating  to  this  field  of  investiga- 
tion, whether  recording  experimental  work  or  im- 
provements in  technique.  Authors  of  such  papers 
are  kindly  requested  to  send  reprints  to  Dr.  Stern- 
berg, in  care  of  Johns  Hopkins  university,  Balti- 
more, Md. 

—  The  new  chemical  laboratory  of  the  Univer- 
sity of  Nebraska  was  dedicated  Jan.  14. 

—  GatitarcTs  medical  journal  states  that  Dr. 
Valentine  Mott  had  been  making  a  series  of  pre- 
ventive inoculations  in  the  case  of  two  sons  and 
an  office-boy  of  Dr.  Foster  of  Yazoo  county,  Miss., 
who  were  bitten  by  a  rabid  dog  in  November. 
The  process  has  been  completed,  and  the  children 
are  all  in  good  condition. 

—  Small-pox,  which  has  been  so  notably  absent 
from  New  York  City,  has  now  made  its  appear- 
ance there,  eighteen  cases  having  been  reported 
during  the  week  ending  Jan.  22,  of  which  two 
were  fatal.  651  cases  of  measles  with  86  deaths, 
and  130  cases  of  diphtheria  with  88  deaths,  are  re- 
ported for  the  same  period. 

— Three  new  comets  are  announced.  The  first 
was  discovered  by  Thome,  Dr.  Gould's  successor 
at  the  Cordoba  observatory  in  South  America,  on 
Jan.  18,  in  the  constellation  Grus.  The  despatch 
states  that  it  resembles  the  great  southern  comet 
of  1880,  and  is  likely  to  become  a  brilliant  object. 
The  second  comet  was  discovered  by  Brooks  on 
Jan.  22,  in  the  constellation  Draco,  and  in  this 
latitude  is  now  visible,  with  the  help  of  a  tele- 
scope, throughout  the  night.  The  third  was  dis- 
covered by  Barnard  on  Jan.  28,  and  is  in  Vul- 
pecula ;  it  is  also  telescopic,  setting  in  the  early 
evening. 

—  Dr.  F.  V.  Hayden,  formerly  director  of  the 
U.S.  geological  -and  geographical  survey  of  the 
territories,  has  resigned  from  the  position  that  he 
has  held  for  several  years  in  the  present  UJ3. 
geological  survey. 

—  Indianapolis,  Ind.,  has  been  considerably  ex- 
cited of  late  over  an  instance  of  remarkable  pres- 
ervation of  the  human  body  after  death.  A  lady 
died  in  that  city  some  thirty  years  ago,  and  her 
body,  incased  in  an  iron  coffin,  was  placed  in  a 
vault.  A  recent  examination  showed  that  the 
body  was  in  a  wonderful  state  of  preservation. 
The  Indiana  pharmacist  says  that  even  tbe  color 
of  her  eyes,  a  deep  blue,  could  be  recognized.  Tbe 
hair  had  grown  to  a  length  of  two  feet.  It  was 
supposed  by  the  sexton  to  have  turned  to  stone, 
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but  farther  investigation  showed  it  to  have  become 
changed  into  that  peculiar  substance  known  as 
adipocere.  Adipocere  (adeps,  «  fat,'  and  cera, 
*  wax ')  has  somewhat  the  appearance  and  con- 
sistence of  cheese,  and  is  a.  com  pound  of  oleic  and 
margaric  acids  with  an  alkali.  It  has  usually 
been  formed  in  bodies  that  are  buried  in  the  earth, 
and  moisture  has  been  supposed  to  be  essential  in 
its  formation.  In  the  instance  just  referred  to,  the 
body  was  in  a  dry  vault.  There  seems  to  be  no  fixed 
time  necessary  for  this  change  to  take  place.  One 
instance  is  reported  of  an  infant  which  had  been 
but  three  months  in  a  cesspool,  in  which  adipocere 
had  formed,  while  in  other  cases  years  seem  to 
have  been  necessary. 


LETTERS  TO  THE  EDITOR. 

*S  Correspondent*  are  requested  to  be  as  brief  at  possible.    The 
writer**  nave  is  in  alt  cases  required  as  proof  of  good  faith. 

National  prosperity. 

In  Mr.  Atkinson's  paper  in  the  January  Century 
there  are  some  uses  made  of  statistics  which  seem  to 
a  layman  at  least  a  little  queer. 

He  gives  us  a  table  of  enormous  percentages  to 
show  how  greatly  the  United  States  have  increased  in 
productiveness  and  wealth. 

Since  1865  we  are  told  the  yield  of  hay  has  in- 
creased 106  per  cent;  of  cotton,  194  per  cent;  of 
grain,  i.e.,  wheat,  corn,  oats,  barley,  rye,  and  buck- 
wheat, 256  per  cent ;  railway  mileage,  280  per  cent ; 
insurance  against  fire,  310  per  cent ;  output  of  pig- 
iron,  386  per  cent;  and  population,  69  per  cent. 
The  ratios  are  seemingly  wonderful,  but  in  some 
cases  very  deceptive,  most  so  in  cotton.  In  1865  the 
number  of  bales  was  2,228,951.  and  in  1885, 6,550,215, 
a  gain  in  twenty  years  of  194  per  cent.  Will  it  be 
surprising  to  be  told  that  the  gain  is  not  194  per 
cent,  but  only  22  per  cent  ?    Here  it  is. 

In  1860  the  number  of  bales  recorded  was  5,387,- 
052,  on  which  the  gain  in  1885  is  but  22  per  cent. 
Why  does  the  statistician  take  the  phenomenally  low 
year  of  1865,  which  was  behind  1850  even?  We  have 
merely  regained  the  position  of  1860,  and  advanced 
22  per  cent. 

And  as  to  increase,  the  gain  from  1850  to  1860  with 
slave-labor  was  118  per  cent,  in  ten  years, — an  average 
of  11 A  per  cent  per  year,  which,  compared  with  the 
free-labor  rate,  9r7ff  per  cent  per  year,  shows  that  the 
increased  production  under  free  labor  is  somewhat  of 
a  myth.  At  the  slave-labor  rate  of  increase,  the  twenty 
years  from  1865  to  1885  would  have  culminated  in  a 
•rop  of  7,489,275  bales.  In  what,  pray,  does  the 
superiority  of  free  labor  make  itself  manifest? 

Population,  we  are  told,  has  increased  69  per  cent 
since  1865 ;  from  1860  to  1870  the  increase  was  23  per 
cent,  2^  per  cent  per  year;  from  1870  to  1880  it  was 
30  per  cent,  or  3  per  cent  per  year;  from  1880  to 
1885  we  find  a  gain  of  14  per  cent,  or  2}  per  cent  per 
year. 

Now,  from  1850  to  1860  the  increase  was  36  per  cent, 
or  3  A  per  cent  per  year,  a  higher  rate  than  that  of  any 
decade  since  then.  Had  we  increased  from  1865  to 
1885  at  the  rate  of  the  decade  before  the  war,  we 
should  now  number  over  61,000,000  instead  of  56,- 
975,000. 


256  per  cent,  we  are  told,  has  our  grain-crop  in- 
creased from  1865  to  1885.  The  grain-crop  of  1865 
was  over  100,000,000  bushels  less  than  that  of  1860. 
By  decades  we  find  that  the  increase  between  the 
years  1860  and  1870  was  32  per  cent;  1870  to  1880, 
50  per  cent;  and  from  1880  to  1885,  23  per  cent,  or 
3A  P6*  C6nt»  &  PeT  cent,  and  4A  per  cent  per  yesr 
respectively.  The  gain  from  1850  to  1860  was  43  per 
cent,  or  4^  per  cent  per  year ;  and  if  we  calculate 
from  1860  to  1885  at  the  same  rate.  43  per  cent  per 
decade,  we  find  due  us  a  crop  of  3,060,428,664  bushels 
as  against  3,014,063,984  ;  and  the  marvellous  gain  of 
256  per  cent  over  1865  appears  less  than  was  to  he 
expected  from  what  we  were  doing  before  the  war. 
The  hay-crop  of  1882  would  have  amounted  to  about 
600,000  tons  more,  if  it  had  been  the  result  of  an  in- 
crease as  from  1850  to  1860.  Since  1882  the  hay- 
crop  jumped  from  38,000,000  tons  to  48,000,000  in 
two  years,  a  truly  phenomenal  increase. 

Bail  way  mileage  has  increased  280  per  cent  since 
1865 ;  but,  if  we  are  to  talk  of  per  cents,  let  this  gain 
of  twenty  years  be  compared  with  217  per  cent,  ten 
years'  gain  from  1850  to  1860.  In  miles  the  gain  has 
been  from  1850  to  1860,21,500 ;  1860  to  1870, 22.400; 
1870  to  1880,  40,700 ;  1880  to  1885,  32,000. 

It  would  be  of  interest  to  see  if  the  net  income  has 
increased  pro  rata. 

For  progress  in  wealth  we  are  shown  a  table  of 
fire-insurance  risks,  and  an  increase  therein  of  310 
per  cent  since  1865.  Why  not  take  the  assessed 
value  of  all  real  and  personal  property  ?  This  was, 
in  1850,  $7,000,000,000;  in  1860,  $13,000,000,000; 
and  in  1880,  $17,000,000,000.  Of  course,  there  is  an 
increase  since  1865,  but  in  per  cent  it  does  not  com- 
pare with  that  from  1850  to  1860. 

As  to  pig-iron  and  its  386  per  cent  increase  since 
1865,  it  will  take  a  pretty  stiff-necked  protectionist 
to  understand  how,  under  the  conditions  of  its  pro- 
duction, it  stands  for  386  per  cent  increase  of  wealth 
to  the  people  who  have  to  use  it  and  pay  for  it. 

And  now,  if,  to  make  the  showing  a  little  mora 
comprehensive,  we  look  at  the  number  of  acres  of 
improved  land,  we  find  that  it  increased  44  per  cent 
from  1850  to  1860,  16  per  cent  from  1860  to  1870, 
and  fifty  per  cent  from  1870  to  1880,  — an  average  of 
3}  per  cent  per  year, — very  close  to  the  increase  in 
population.  The  value  of  agricultural  implements  in- 
creases, from  1850  to  1860,  62  per  cent ;  1860  to  1870, 
37  per  cent ;  1870  to  1880,  2  per  cent ;  annual  aver- 
age, 4  per  cent. 

Rice  production  has  fallen  from  215.000,000 
pounds  in  1850  to  110,000.000  in  1880.  Tobacco, 
which  gave  an  increase  of  117  per  cent  from  1850  to 
1860.  and  in  1860  had  434,000,000  pounds,  has  bat 
472,000,000  in  1880. 

Irish  potatoes  increase  69  per  cent,  29  per  cent, 
18  per  cent,  respectively  for  the  three  decades,  or  the 
average  of  3  fa  per  cent  per  year. 

Sweet-potatoes  fall  from  38,000,000  bushels  in 
1850  to  33,000,000  in  1880.  Cheese,  also,  whioh  was 
at  105,000,000  pounds  in  1850,  is  in  1880  only  27,- 
000,000  pounds.  Butter  rises  46  per  cent,  12  per 
cent,  and  21  per  cent  through  the  three  decades,  an 
average  of  2.6  per  cent  per  year.  live-stock  gains 
100  per  cent  from  1850  to  1860, 40  per  cent  from  1860 
to  1870,  and  falls  off  6  per  cent  between  1870  and 
1880,  an  average  rate  of  increase  of  4)  per  cent. 

And  while  our  public  debt  has  been  decreased  by 
$876,970,833  between  1865  and  1880,  we  find  on 
hand  in  1880  a  state,  county,  and  town  debt  of 
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$1,066,406,208,  which  seems  to  show  that  the  rev- 
enue which  went  to  reduce  the  national  debt  has 
been  diverted  to  local  improvements,  and  has  be- 
come a  wealth-producing  power. 

Comparing,  now,  the  average  increase  by  decades 
since  1850,  we  find  population  at  about  30  per  cent 
per  decade ;  hay,  except  for  1883  and  1884,  36  per 
cent ;  cotton,  40  per  cent ;  grain,  42  per  cent;  rail- 
way mileage,  115  per  cent ;  improved  land,  37  per 
cent;  agricultural  implements,  40  per  cent:  Irish 
potatoes,  38  per  cent;  butter,  26  per  cent;  live- 
stock, 47  per  cent;  assessed  valuation,  40  per 
cent;  while  rice,  sweet-potatoes,  and  cheese  have 
decreased  50  per  cent,  14  per  cent,  74  per  cent, 
tobacco  is  as  in  1860,  and  our  debts  have  simply 
changed  form.  This  statement  of  average  increases 
per  decade  shows  how  closely  together  the  various 
values  have  kept  for  thirty-five  years.  The  great  ad- 
vance since  1865  has  now  about  brought  us  up  to  the 
place  we  should  expect  had  the  war  not  interrupted 
our  development.  Production  has  advanced  only  a 
little  faster  than  population,  and  this  is  probably  due 
to  improved  implements,  improved  methods,  greater 
demand,  and  more  facilities  for  handling  the  crops, 
i.e.,  railways.  G.  H.  Leete. 

New  York,  Jan. ». 


Professor  Newberry  on  earthquakes. 

In  his  notice  of  my  article  on  earthquakes,  in 
Sctence  of  Jan.  7,  Mr.  Everett  Hayden  intimates  that 
I  am  not  warranted  in  my  statements  in  reference  to 
the  cause  of  earthquakes  and  the  condition  of  the  in- 
terior of  the  earth,  citing  the  diversity  of  opinion 
which  is  on  record,  and  the  authority  of  great  names 
opposed  to  me,  as  a  reason  why  I  should  exhibit 
greater  modesty. 

I  am  sorry  that  I  cannot  see  the  matter  from  Mr. 
Hayden's  stand-point.  If  he  has  any  facts  or  argu- 
ments to  offer  which  militate  against  the  statements 
I  have  made,  I  shall  be  most  happy  to  consider 
them,  and  I  shall  be  convinced  by  them  if  they  are 
convincing ;  but,  without  facts  or  new  arguments, 
we  may  well  be  spared  the  appeal  to  authority.  A 
blind  deference  to  the  utterances  of  great  men  has 
done  geology  much  harm.  8ir  William  Thomson 
has  no  more  sincere  admirer  than  myself,  both  for 
his  genius  and  his  nobility  of  character ;  and  yet  I 
do  not  hesitate  to  say,  that  by  his  unwarranted  state- 
ments in  regard  to  the  condition  of  the  interior  of  the 
earth,  a  matter  in  which  his  mathematical  genius  and 
learning  give  him  no  fitness  to  speak  authoritatively, 
he  has  seriously  retarded  the  progress  of  geological 
knowledge.  From  the  phenomena  of  the  tides  and 
the  precession  of  the  equinoxes,  he  has  inferred  and 
asserted  that  the  figure  of  the  earth  is  as  inflexible 
as  though  it  were  composed  of  glass  or  steel.  There 
is,  however,  a  doubt  in  the  minds  of  many  physicists 
whether  the  tides  and  the  precession  of  the  equinoxes 
afford  such  delicate  and  quantitative  tests  of  the 
constancy  of  the  earth's  figure  as  to  warrant  these 
conclusions.  Hennesy  and  Delaunay  have  shown 
that  the  argument  from  the  precession  of  the  equi- 
noxes, at  least,  is  weak ;  but,  even  if  the  fact  of  the 
constancy  of  the  earth's  figure  be  conceded,  the  in- 
ference that  it  is  because  of  a  rigidity  of  the  earth's 
material  equal  to  that  of  glass  or  steel,  is  certainly 
unwarranted.  The  argument  proves  too  much  :  we 
all  know  that  the  materials  composing  the  earth's 


mass  are  not  as  rigid  as  steel.  The  facts  connected 
with  earthquakes,  volcanoes,  mountain-chains,  and 
the  oscillations  of  the  level  of  coasts,  which  I  briefly 
cited  in  my  article,  show  conclusively  that  the  earth 
is  not  an  unyielding  solid  ;  and  I  have  suggested 
that  the  want  of  homogeneity  in  the  materials  com- 
posing it,  —  partly  solid,  partly  viscous,  partly  fluid, 
— under  varying  conditions  of  pressure,  may  neu- 
tralize the  tendency  to  distortion  from  the  changing 
attractions  of  the  sun  and  moon.  The  facts  cited  by 
geologists  as  disproving  the  absolute  rigidity  of  the 
earth  are  unquestionable,  and  their  arguments  are 
cumulative  and  unanswerable.  Hence  astronomers 
must  find  some  other  explanation  of  the  constancy 
of  the  figure  of  the  earth  —  if  that  be  proved — than 
a  solid  interior. 

I  am  only  exercising  my  inalienable  right,  am  de- 
fending my  hearth  and  home,  when  I  protest  against 
the  invasion  of  our  field  of  research  by  masters 
in  other  departments  of  science,  however  gifted, 
who,  with  imperfect  knowledge,  hurry  to  conclusions 
incompatible  with  those  which  geologists  have 
reached  by  lifelong  study.  That  Sir  William  Thom- 
son did  not  give  to  the  geological  mots  due  considera- 
tion when  he  uttered  his  dictum,  is  shown  in  his 
original  paper  read  before  the  Geological  society  of 
Glasgow  in  1879.  Here  in  advocating  the  theory 
that  the  earth  is  solid,  and  that  the  solidification 
began  at  the  centre,  the  result  of  the  cooling  and 
sinking  of  an  external  crust,  he  states  that  most  sub- 
stances are  denser  when  cooled  to  solidification  than 
when  fused.  In  a  footnote  to  p.  40  of  the  volume  of 
the  Transactions  of  the  geological  society  of  Glas- 
gow which  contains  Sir  William  Thomson's  address, 
is  given  a  report  of  later  experiments  made  to  test 
this  question  by  Mr.  Joseph  Whitley  of  Leeds,  Eng- 
land, who  found  that  iron,  copper,  brass,  whinstone, 
and  granite,  the  only  materials  he  tested,  were  all 
less  dense  when  solid  than  liquid. 

This  is  not  the  only  instance  where  men  of  de- 
served eminence  in  their  own  departments  of  science, 
without  taking  pains  to  inform  themselves  in  regard 
to  the  facts  of  geology,  have  sought  to  teach  geolo- 

S'sts  lessons  which  they  have  not  themselves  fully 
urned. 

Sir  Robert  Ball,  astronomer  royal  of  Ireland,  an 
able  and  distinguished  man,  whose  merits  have  been 
suitably  recognized  in  the  office  he  holds,  and  the 
title  conferred  upon  him,  in  his  eloquent  address 
entitled  '  Glimpses  through  the  corridors  of  time,' 
has  proposed  a  theory,  which,  if  accepted,  would 
not  only  revolutionize  all  geological  history,  but 
would  discredit  the  teachings  of  the  most  eminent 
geologists.  In  the  circumstances,  I  have  felt  called 
upon  to  protest  against  this  invasion  of  our  domain, 
and  have  shown  that  the  geological  record  affords 
conclusive  evidence  against  this  theory. 

SoMendelieff,  one  of  the  most  eminent  of  chemists, 
has  proclaimed  the  inorganic  origin  of  the  Pennsyl- 
vania petroleum  from  an  inferred  absence  of  organic 
matter  from  which  it  could  be  generated.  Here, 
also,  I  have  ventured  to  show  that  a  better  knowl- 
edge of  the  geological  structure  of  western  Pennsyl- 
vania would  have  revealed  to  him  the  true  source  of 
the  petroleum  in  enormous  underlying  organic  de- 
posits, and  would  have  prevented  the  promulgation 
of  a  geological  heresy. 

Those  only  are  capable  of  intelligently  discussing 
and  deciding  these  difficult  problems  in  geology,  who, 
with  special  tastes  and  abilities,  have  devoted  lives 
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to  their  study.  And  I  respectfully  submit  that  no 
one  should  accept  the  geological  generalizations  of 
ehemists,  astronomers,  and  physicists  until  their 
utterances  have  been  approved  and  accepted  by  those 
whom  we  recognize  as  the  ablest  and  most  authorita- 
tive expounders  of  our  science.  As  regards  origin 
of  earthquakes  and  the  condition  of  the  interior  of 
the  earth,  as  well  as  the  other  questions  I  have  men- 
tioned, I  must  decline  to  retract  the  opinions  I  have 
advanced  until  they  shall  be  met  with  new  facts  or 
better  arguments  than  any  yet  offered. 

J.   S.  Newbebbt. 
New  York,  Jan.  14. 


A  card  to  American  geologists. 

A  meeting  of  the  American  committee  of  the  In- 
ternational  congress  of  geologists  will  be  held  in 
Albany  from  April  6  to  April  9,  1887. 

The  object  of  this  meeting  is  to  perfect  a  scheme 
embodying  the  thoughts  of  American  geologists  on 
the  questions  of  classification,  nomenclature,  colora- 
tion, etc.,  entering  into  the  system  of  unification  of 
geological  science,  which  is  the  object  of  the  Inter- 
national congress. 

In  order  that  the  committee  may  represent  the 
views  of  all  geologists  in  the  United  States,  it  hereby 
invites  from  all,  their  individual  opinions  on  any 
subjects  likely  to  arise  in  the  congress.  Those  who 
will  meet  the  American  committee  in  Albany  are 
requested  to  send  to  the  undersigned  a  note  of  the 
topic  or  topics  they  propose  to  treat,  and  the  time 
which  they  will  require.  In  cases  where  it  is  not 
convenient  for  them  to  go  to  Albany,  they  are 
requested  to  forward  a  statement  of  their  views  to 
the  undersigned  in  writing  before  April  1,  for  pres- 
entation to  the  committee. 

For  information  as  to  the  kind  of  questions  to  be 
discussed,  attention  is  called  to  the  *  Report  of  the 
American  committee,'  published  last  spring,  in  which 
the  debates  in  the  third  session  of  the  International 
congress  are  reported. 

The  following  are  the  sub-committees  of  the 
American  committee:  archean,  Hunt,  Hitchcock, 
Winchell,  Pumpelly;  lower  paleozoic,  Hall,  Winchell, 
Lesley ;  upper  paleozoic,  Hall,  Lesley,  Newberry, 
8tevenson,  Williams;  mesozoic,  Newberry,  Cook, 
Cope,  Powell ;  cainozoic  (marine),  Smith,  Newberry ; 
cainozoic  (interior),  Cope ;  quaternary,  recent,  arche- 
ology, Powell,  Winchell,  Cook. 

Febsifob  Fbazeb,  Secretary. 
Philadelphia,  Jan.  28. 


Loco-weed. 


In  your  note  on  the  '  loco-weed,'  on  p.  32  of  Science 
for  Jan.  14,  reference  is  made  to  the  belief  of  the 
TwrKima  that  an  insect  is  the  cause  of  the  disease  sup- 
posed to  be  produced  in  horses  and  cattle  by  eating 
this  weed.  In  western  Kansas  there  are  two  plants 
called  '  loco '  by  the  ranchmen.  These  are  Oxytropis 
lamberti,  Pursh,  and  Astragalus  mollissimus,  Torr. 
Specimens  of  the  latter  plant  were  brought  to  me  a 
few  days  ago,  whose  lower  stems  were  abundantly 
occupied  by  a  stalk-boring  insect  larva.  These  in- 
sects are  believed,  not  by  Indians  but  by  a  certain 
physician,  to  be  the  cause  of  the  '  loco  *  disease  in 
horses  by  producing  '  bote.'  Moreover,  this  physician 
has  frequently  seen  the  horse  bot-fly  deposit  its  eggs 


upon  the  leaves  of  the  Astragalus  Henceforth  let 
elementary  entomology  be  added  to  the  courses  of 
study  in  our  medical  schools. 

I  may  add,  that  Prof.  L.  £.  Sayre,  of  the  depart- 
ment of  pharmacy  of  the  University  of  Kansas,  is 
making  an  exhaustive  study  of  the  '  loco '  problem. 

Francis  H.  Snow. 
Lawrence,  Kan.,  Jan.  16. 


Spiders  and  the  electric  light. 

Some  disadvantage  or  evil  appears  to  be  attendant 
upon  every  invention,  and  the  electric  light  is  not  an 
exception  in  this  respect.  In  this  city  they  have 
been  placed  in  positions  with  a  view  of  illuminating 
the  buildings,  notably  the  treasury,  and  a  fine  and 
striking  effect  is  produced.  At  the  same  time,  a 
species  of  spider  has  discovered  that  game  is  plenti- 
ful in  their  vicinity,  and  that  he  can  ply  his  craft 
both  day  and  night.  In  consequence,  their  webs  are 
so  thick  and  numerous  that  portions  of  the  archi- 
tectural ornamentation  are  no  longer  visible,  and 
when  torn  down  by  the  wind,  or  when  they  fall  from 
decay,  the  refuse  gives  a  dingy  and  dirty  appearance 
to  every  thing  it  comes  in  contact  with.  Not  only 
this,  but  these  adventurers  take  possession  of  the 
portion  of  the  ceiling  of  any  room  which  receives  the 
illumination. 

It  would  be  of  interest  to  know  whether  this 
spider  is  confined  to  a  certain  latitude,  and  at  what 
seasons  of  the  year  or  temperature  we  can  indulge  in 
our  illumination.  G.  Thompson. 

Washington,  D.C.,  Jan.  94. 


A  pineal  eye  in  the  mesozoic  Mammalia. 

Among  the  large  number  of  mesozoic  genera  which 
have  been  determined  by  Owen,  Marsh,  and  others, 
only  one  genus  has  any  considerable  portion  of  the 
skull  preserved.  This  is  Tritylodon,  a  comparatively 
large  animal  from  the  upper  triassic  of  South  Africa, 
described  and  figured  by  Professor  Owen  in  the 
Quarterly  journal  of  the  Geological  society  in  1884. 
In  describing  the  cranium,  he  writes  (p.  146),  "  A 
short  anterior  divarication  [of  the  parietals]  bounds 
a  small  vacuity  exposing  matrix  which  has  filled  the 
cerebral  cavity ;  which  vacuity  is  completed  anteri- 
orly by  a  similar  divarication  of  the  mid  and  hind 
angles  of  the  frontal  bones,  the  mid  suture  of  which 
is  unobliterated.  The  above  vacuity,  v,  if  natural, 
represents  a  fontanelle,  or  it  may  be  interpreted  as  a 
pineal  or  parietal  foramen ;  it  may,  however,  be  due 
to  posthumous  injury." 

Now  that  the  meaning  of  the  pineal  gland  has  been 
made  clear,  this  observation  is  of  very  great  interest 
and  importance.  Tritylodon  is  one  of  a  large  and 
widely  spread  group  of  mammals,  represented  by 
Triglyphus,  from  the  triassic  bone-bed  near  Stutt- 
gart ;  Bolodon,  from  the  English  Purbeck  (Jurassic) ; 
Allodon,  from  the  American  upper  Jurassic;  and 
Polymastodon,  from  the  American  lowest  eocene,  or 
4  Puerco.'  From  the  large  size  of  the  parietal  fora- 
men in  Tritylodon,  which  greatly  exceeds  that  of  any 
of  the  recent  lizards  in  relative  diameter,  and  com- 
pares with  that  of  the  labyrinthodonts  and  saurians, 
we  may  safely  infer  that  the  primitive  Mammalia,  of 
this  family  at  least,  had  a  pineal  eye  of  some  func- 
tional size  and  value.  Hxnby  F.  Osbobh. 

Princeton,  K.  J.,  Jan.  94. 
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HISTORY  OF  THE  AOASSIZ  ASSOCIATION.1 

As  we  begin  the  publication  of  a  magazine  de- 
Toted  to  the  interests  of  the  Agassiz  association, 
it  would  teem  to  be  necessary  to  rehearse  to  the 
large  circle  of  acquaintances  we  now  meet  for 
the  first  time  our  history  and  our  hopes. 

Asking  the  indulgence,  therefore,  of  our  mem- 
bers, to  whom  the  facts  are  already  familiar,  we 
will  condense  from  addresses  delivered  in  Phila- 
delphia and  Davenport  as  succinct  an  account  as 
possible  of  the  history  and  aims  of  our  society. 

The  first  hint  that  ever  came  to  us  of  the  forma- 
tion of  a  society  for  the  study  of  nature  is  found 
in  one  of  Jacob  Abbott's  famous  Rollo  books,  — 
'Rollo's  museum.'  Published  more  than  thirty 
years  ago,  that  little  black  volume  is  still  as  good 
a  guide  as  any  known  to  me,  to  put  into  the 
hands  of  young  persona  who  wish  to  organize 
themselves  into  a  society.  It  was  a  half- 
conscious  recollection  of  the  pleasure  I  derived 
from  reading  this  book  when  a  child,  that  led  me 
more  than  ten  years  ago  to  propose  a  similar 
society  to  the  pupils  in  the  Lenox  high  school. 

The  proposition  was  received  with  enthusiasm. 
Nearly  half  the  school  joined  the  society,  which 
was  first  called.  I. believe,  the  Lenox  high  school 
scientific  society.  Our  work  was  extremely  sim- 
ple. One  boy  kept  a  daily  record  of  the  tempera- 
ture as  indicated  by  a  somewhat  questionable 
thermometer ;  one  kept  the  record  of  the  weather, 
which  was  quite  laconic,  being  something  like 
this,  "Monday  pleasant,  Tuesday  rain,  Wednes- 
day cloudy,  Thursday  hot,  Friday  pleasant,  Satur- 
day rain,"  Then  we  began  collecting  specimens. 
I  remember  one  boy  collected  buds  from  twenty 
or  thirty  different  kinds  of  trees.  He  got  them  all 
on  the  same  day,  and,  by  comparing  them,  learned 
something  about  the  times  of  leaf  development. 

One  expedition  was  made  to  study  the  sections 
of  trees  that  had  been  cut  down.  We  wished  to 
find  whether  the  heart  is  always  in  the  middle  of 
the  tree  or  not.  We  found  it  always  nearest  the 
coldest  and  windiest  quarter.  "  Ye  see,  the  wind 
blows  the  wood  away  from  the  heart,"  a  con- 
templative rustic  explained :  thus  unconsciously 
illustrating  the  tendency  of  untenable  theory  to 
follow  in  the  wake  of  observed  phenomena.  With 
1  From  the  first  number  of  TK*  8wi—  Cron. 


these  and  other  simple  observations  our  little 
society  busied  itself,  and  prospered  for  several 
years.  At  one  time  there  were  on  my  desk  about 
a  hundred  cocoons  of  curious  form.  One  of  the 
boys  had  found  what  he  called  *  pea-pods  growing 
on  a  lilac-bush,'  and  brought  these  cocoons  all 
gathered  from  one  tree.  Each  was  enclosed  in  a 
lilac-leaf  curiously  folded  around  it.  At  that  time 
I  had  never  seen  a  cocoon  yield  up  its  imprisoned 
life.  One  day  our  school  was  visited  by  Mr. 
George  Walton,  one  of  the  Massachusetts  board 
of  education.  It  so  happened  that  while  he  was 
listening  to  some  recitation  or  other,  I  noticed 
one  of  the  pea-pods  acting  in  a  strange  manner. 
It  rolled  over  of  its  own  accord. 

I  quietly  picked  it  up  and  handed  it  to  Mr. 
Walton  without  a  word.  While  he  held  it  in  his 
hand,  there  emerged  one  of  those  beautiful  crea- 
tures known  as  Attacus  promethea.  It  hung 
down  from  the  dry  cocoon  by  its  fore-legs,  and 
slowly  expanded  its  wonderful  wings.  None  of 
us  had  seen  the  bursting  of  a  chrysalis  before,  and 
we  were  all  deeply  interested  and  delighted.  We 
then  told  him  of  our  little  society,  and  showed  our 
other  treasures.  He  urged  us  to  tell  our  plans  to 
friends  about  us,  and  to  show  them  our  speci- 
mens. So,  at  a  convention  of  teachers  that  met 
soon  after,  I  gave  a  short  account  of  the  matter, 
and,  opening  a  satchel,  covered  the  table  with 
specimens  which  had  been  gathered  and  prepared 
by  the  children.  The  thing  seemed  to  them  so 
pleasant  and  so  simple  and  easy  to  do,  that  at 
the  close  of  the  meeting  no  less  than  fifty  teachers 
crowded  around  the  table  to  examine  the  bugs 
and  butterflies,  the  stones  and  woods,  flowers, 
ferns,  and  grasses,  and  to  ask  all  sorts  of  questions. 
Several  similar  and  corresponding  societies  were 
formed. 

About  the  same  time  there  appeared  in  the 
New  England  journal  of  education  a  short  article 
by  Count  Pourtales  (a  former  pupil  of  Professor 
Agassiz)  on  the  subject  of  school  scientific  societies. 
From  this  article  we  first  learned  of  the  Swiss 
societies  of  like  nature,  and  of  the  boys  and  girls 
who  wear  badges  of  green  fir  and  go  together 
for  frequent  field  and  forest  excursions.  Thus 
gradually  grew  the  thought  of  extending  to  others 
what  had  proved  so  pleasant  to  ourselves ;  and  as 
the  St.  Nicholas  magazine  had  organized,  and  for 
a  time  maintained,  a  society  called  *  The  bird-de- 
fenders,' it  was  natural  to  apply  to  that  magazine 
for  space  in  which   to  print    an    invitation    to 
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all  who  might  be  interested  to  join  us  in  our 
work.  This  request  was  granted,  and  the  in- 
vitation appeared  six  years  ago,  and  was  widely 
accepted. 

The  word  *  association '  was  chosen  instead  of 
4  society '  from  an  impression,  perhaps  not  entire- 
ly well  founded,  that  that  word  could  be  taken  to 
mean  *  a  union  of  societies,'  just  as  society  means 
'  a  union  of  individuals.'  And  our  first  plan  was 
to  have  these  local  societies  entirely  independent 
of  one  another,  except  in  the  general  name  and  in 
the  purpose  of  studying  nature.  At  that  time  no 
conventions  were  thought  of,  assemblies  were  not 
in  mind,  courses  of  study  had  not  been  contem- 
plated, a  badge  was  not  designed,  nor  had  we 
supposed  it  possible  that  thorough  scientific  work 
could  be  systematically  done  by  many  of  the  chap- 
ters, if  at  all. 

We  chose  the  name  4  Agassiz '  because  it  was 
then  uppermost  in  mind.  His  then  recent  death 
was  fresh  in  the  hearts  of  the  nation  ;  and  his  birth 
in  Switzerland,  where  a  similar  organization  was 
said  to  exist,  rendered  it  especially  appropriate. 
The  choice  was  wiser  than  we  knew.  No  one 
can  read  Mrs.  Agassiz's  life  of  her  husband  with- 
out feeling  that  no  name  could  better  stimulate  us 
to  faithful  work. 

Having  thus  selected  the  name,  a  letter  was 
sent  to  Prof.  Alexander  Agassiz,  asking  per- 
mission publicly  to  adopt  it.  Professor  Agassiz 
replied  that  he  cordially  assents  that  this  very 
pleasant  and  useful  plan  for  children  be  called  the 
Agassiz  association,  and  that  we  have  his  hearty 
good  wishes  for  its  success. 

The  societies  that  joined  us  during  the  first  year 
or  two  of  our  existence,  when  our  plans  were  still 
uncertain  and  our  methods  comparatively  crude, 
retain  in  many  cases  the  notion  that  the  Agassiz 
association  to-day  is  the  same  loose  organization 
it  was  at  first,  —  au  aggregation  of  local  societies 
united  only  in  name,  allowed  to  drift  hither  and 
thither  without  direction  or  assistance.  But  the 
necessity  for  careful  supervision  and  guidance  has 
grown  more  and  more  apparent.  We  have  been 
constantly  besieged  with  requests  for  '  systematic 
courses  of  study,'  elaborate  plans  of  work,  per- 
sonal counsel  and  advice.  Courses  of  study  have 
accordingly  been  added,  plans  of  work  sketched, 
and  a  regular  system  of  reports  established.  The 
conditions  of  admission  have  been  defined,  and, 
in  short,  more  business-like  methods  adopted,  un- 
til we  now  resemble  rather  an  extended  school 
with  numerous  classes  than  an  ordinary  society. 

What,  then,  is  the  Agassiz  association  as  it  ap- 
pears to-day  ?  And  what  claims  has  it  upon  the 
interest  of  the  public?  It  is  a  union  of  986  local 
societies,  each  numbering  from  4  to  120  members, 


of  all  ages  from  4  to  84.  Our  total  membership 
is  above  ten  thousand.  We  are  distributed  in  all 
the  states  and  territories  with  very  few  excep- 
tions, and  have  strong  branch  societies  and  active 
members  in  Canada,  England,  Ireland,  Scotland, 
Chili,  Japan,  and  Persia. 

The  086  local  societies  are  known  as  '  chapters.' 
They  take  their  names  from  the  towns  where  they 
are  established,  and  are  further  distinguished  by 
the  letters  of  the  alphabet.  Thus  the  first  chap- 
ter established  here  was  called  New  York  (A) ; 
the  second,  New  York  (B) ;  and  so  on. 

I  may  mention  four  different  sorts  of  chapters. 
First,  f  am  ily  chapters.  The  parents  and  children  of 
a  single  family  unite  for  joint  study  and  research. 
Chapters  of  this  sort  are  especially  desirable,  and 
prove  almost  uniformly  permanent.  Chapters  of 
another  sort  are  found  in  schools.  There  are 
many  teachers  able  and  willing  to  give  their 
strength  and  time,  beyond  the  exacting  require- 
ments of  their  contracts,  to  the  encouragement 
and  assistance  of  their  pupils.  Under  the  foster- 
ing care  of  such  men  and  women,  the  happiest  re- 
sults have  been  accomplished.  Not  the  least  im- 
portant result  is  seen  in  the  pleasant  personal  rela- 
tions thus  established  between  teacher  and  pupil. 
Chapters  of  a  third  kind  are  organized  and  con- 
ducted entirely  by  young  persons.  A  company  of 
girls  or  boys  meet  together,  and  decide  to  form  a 
branch  of  the  A.  A.  They  elect  their  officers, 
draft  their  rules  and  by-laws,  engage  their 
rooms,  build  their  cabinets,  make  their  collec- 
tions, prosecute  their  studies ;  and,  if  I  needed  to 
awaken  interest  or  arouse  enthusiasm,  I  should 
have  only  to  show  what  our  girls  and  boys  have 
done  even  when  unaided  and  alone.  They  have 
made  lists  of  all  the  flowers  that  grow  about  them, 
and  of  all  the  birds  that  fly  over  their  heads. 
They  have  published  papers,  started  museums, 
founded  libraries.  In  doing  this  they  have  mas- 
tered the  laws  of  parliamentary  debate;  have 
learned  to  observe  with  accuracy,  to  write  with 
fluency,  to  speak  with  power ;  and,  after  working 
thus  for  a  few  years,  many  of  them  have  pushed 
themselves  into  schools  and  colleges  and  labora- 
tories of  the  highest  grade,  and  are  now  complet- 
ing their  self-appointed  preparation  for  lives  of 
commanding  intelligence  and  cheerful  service. 
Finally  I  will  mention  chapters  of  adults.  In  in- 
creasing numbers,  men  and  women  of  mature 
years,  feeling  the  need  of  that  scientific  training 
which  the  schools  of  their  childhood  failed  to 
give,  are  organizing  societies,  joining  their  influ- 
ence to  our  association,  and  receiving  in  return 
the  benefits  coming  from  united  endeavor  and 
from  enthusiastic  devotion  to  a  common  cause. 
But,  excellent  as  the  work  of  all  these  chapters  is, 
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we  have  found  some  needed  work  beyond  their  in- 
dividual attainment.  A  general  convention,  for 
example,  could  hardly  be  received  and  cared  for 
by  a  single  chapter ;  nor  could  a  wide  range  of  lo- 
cal observations  be  properly  collated  and  discussed 
by  the  inhabitants  of  a  single  town.  It  has  there- 
fore been  deemed  wise  to  bring  about  the  union 
of  all  the  chapters  of  a  city  or  a  state  into  more 
extended  organizations  than  the  single  chapter. 
These  confederations  of  chapters  are  called  '  as- 
semblies ; '  the  two  most  prominent  at  present  be- 
ing the  Philadelphia  assembly,  and  the  State 
assembly  of  Iowa. 

Embracing  all  the  little  chapters,  binding  into 
one  the  larger  and  more  powerful  assemblies,  and 
making  room  also  for  individuals  when  chapters 
cannot  well  be  formed,  is  our  Agassiz  association. 
There  are  986  chapters,  about  6  actual  and  40  po- 
tential assemblies,  but  only  one  association.  And 
the  influence  and  prosperity  of  each  assembly  can 
be  increased  and  perpetuated  by  spreading  every- 
where we  go  a  knowledge  of  our  local  work  not 
only,  and  of  our  local  organization,  but  also,  and 
even  with  more  emphasis,  a  knowledge  of  our  en- 
tire association,  with  its  broader  membership  and 
its  farther-reaching  aims. 

Our  association  is  not  by  any  means  great  or 
powerful.  As  yet  it  is  young,  it  is  ignorant,  it  is 
weak.  We  have  no  occasion  for  vain-glory.  Yet, 
on  the  other  hand,  while  we  have  no  excuse  for 
vanity,  neither  need  we  feel  vexation  of  spirit. 
Our  purposes  are  good,  our  methods  right.  In 
spite  of  our  feebleness,  in  the  face  of  our  igno- 
rance, critics  have  been  indulgent,  and  we  have 
been  more  encouraged  and  praised  for  what  we 
have  tried  to  do  than  derided  for  our  failures  or 
censured  for  our  faults.  Scientific  men  of  highest 
repute,  men  like  Ramsay  of  England,  and  men 
like  Agassiz,  Hyatt,  Winchell,  Remsen,  Gould, 
Oilman,  and  Scudder  of  America,  have  extended 
to  us  the  hand  of  recognition. 

The  press  has  almost  always  been  indulgent; 
and,  although  we  have  often  exposed  ourselves  to 
fair  attacks  of  satire,  our  real  desire  to  do  honest 
work  has  somehow  turned  the  most  caustic  pen  to 
kindness. 

In  speaking  of  our  helpers,  I  should  be  unjust 
if  I  failed  to  mention  with  renewed  gratitude  and 
honor  the  large  number  of  scientists  who  have 
voluntarily  devoted  their  valuable  time  to  the 
cheerful  and  patient  assistance  of  our  needs.  More 
than  fifty  gentlemen  representing  all  departments 
of  science  hold  themselves  always  ready  to  an- 
swer the  questions  that  puzzle  us.  Thanks  to 
their  benevolence,  the  boy  who  lives  in  the  re- 
motest and  smallest  village  can  send  his  bit  of 
stone  or  his  curious  beetle  to  one  of  these  men, 


and  learn  its  name  and  history,  and,  better  still, 
be  taught  how  he  may  best  study  by  himself  its 
structure  and  its  history.  Some  of  these  profes- 
sors have  even  volunteered  to  conduct  courses  of 
study  in  various  branches.  We  have  had  courses  in 
botany,  entomology,  and  mineralogy.  The  course 
in  mineralogy  recently  finished  by  Professor  Crosby 
of  Boston  has  been  especially  successful.  One 
hundred  and  forty-four  chapters  or  individuals 
took  this  course,  and  completed  it  not  only  to  our 
satisfaction,  but  to  our  surprise  and  delight. 

It  seems  at  first  thought  difficult,  if  not  impos- 
sible, to  suggest  any  general  principle  of  study  that 
can  apply  to  the  whole  association,  for  it  is  com- 
posed of  elements  so  diverse. 

We  are  of  all  ages,  of  varying  capacities  and 
differing  desires,  living  in  places  widely  distant 
and  strangely  different.  Some  of  us  pick  our  vio- 
lets in  June,  others  in  January. 

But  there  is  a  common  ground  on  which  all 
stand,  —  love  for  nature,  and  desire  to  learn.  And 
there  is^one  principle  that  underlies  and  deter- 
mines the  methods  of  our  study.  It  is  this :  Na- 
ture must  be  studied  from  her  own  book. 

While,  therefore,,  we  do  not  undervalue  the 
printed  records  of  others'  work,  and  while  we 
ever  recognize  in  printed  books  and  papers  neces- 
sary and  cherished  guides,  yet  we  believe  that  our 
first  business  is  to  meet  Nature  face  to  face.  There- 
fore we  leave  the  confines  of  the  library  and 
school,  and  go  out  under  the  open  sky,  —  into  the 
forest,  and  along  the  stream. 

Forgetting  theory  and  useless  wrangling,  it  is 
our  purpose  to  see  things  as  they  are,  and  to  re- 
cord them  as  we  see  them.  It  is  the  business  of 
the  Agassiz  association  to  live  for  the  truth. 

Many  of  those  who  first  joined  our  ranks  are 
growing  out  of  childhood  into  manhood  and  wo- 
manhood. Many  adult  chapters,  too,  are  forming ; 
and  perhaps  to-day  one-quarter  of  our  total  mem- 
bership may  be  over  twenty  years  of  age.  What 
can  we  do  for  this  increasing  class  ?  In  the  first 
place,  we  can  give  them  the  opportunity  to  help 
the  younger,  even  as  they  themselves  have  been 
helped  while  young.  It  is  to  them,  the  scientists 
of  the  future,  that  we  must  soon  look  for  special 
help,  instruction,  and  guidance.  Meanwhile  we 
need  them  still  among  us  to  encourage  us  by  then- 
example,  and  to  aid  us  by  their  work.  And  we 
want  to  help  them  too.  We  must  provide  higher 
courses  of  study, — discover  the  beet  books  for 
students  more  advanced,  and  help  those  who  need 
it  to  secure  the  best  instruction.  I  was  greatly 
pleased  this  summer,  while  resting  by  the  sea,  to 
find  in  the  laboratory  at  Annisquam,  among  the 
twenty-five  earnest  workers  who  were  bending 
day  after  day,  and  night  after  night,  over  the 
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dissecting-table  and  the  microscope,  do  less  than 
seven  men  and  women  who  either  are  or  have 
been  members  of  the  Agassiz  association.  Here 
is  the  moral  of  it :  youthful  observation  of  na- 
ture, wisely  directed,  grows  into  manly  and 
womanly  consecration  to  science. 

Now,  one  thing  our  association  ought  to  do  in 
the  near  future  is  to  secure  control  of  one  or  more 
tables  in  this  and  other  thoroughly  equipped  lab- 
oratories, and  place  them  year  by  year  freely  at 
the  disposal  of  such  of  our  number  as  may  show 
themselves  worthy.  May,  we  not  in  time  hope  to 
establish  here  and  there  laboratories  of  our  own, 
manned  by  our  own  professon? 

We  wish  also  to  establish  courses  of  study  with 
greater  regularity,  and  of  wider  range.  I  should 
like  to  see  a  yearly  correspondence  course  in  each 
of  the  branches  of  natural  science,  conducted  by 
the  best  teachers  of  America.  I  should  wish  these 
courses,  specimens  included,  to  be  absolutely  free ; 
and  I  should  wish  the  men  who  give  them  well 
paid  for  their  time  and  work. 

At  present,  as  we  depend  entirely  upon  volun- 
teers, our  courses,  though  frequent,  are  rather 
desultory,  and  accompanied  with  some  slight  ex- 
pense for  specimens  and  printing.  To  do  all  we 
hope  to  do  will  cost  much  money,  and  the  money 
must  be  raised.  The  Agassiz  association  must  be 
endowed,  and  the  money  will  come,  as  time  and 
devoted  labor  have  long  since  come.  There  are 
plenty  of  wealthy  men  and  women  ready  to  give 
money  as  soon  as  we  can  prove  that  it  can  be  given 
safely,  worthily,  and  well.  Now,  here  we  have  a 
school  of  more  than  ten  thousand  pupils,  confined 
to  no  one  city,  no  one  state,  no  one  denomination. 
We  have  a  corps  of  fifty  volunteer  instructors.  We 
need  no  expensive  buildings.  And  if  we  find  that 
in  order  to  meet  the  needs  of  our  maturing  mem- 
bership we  need  a  fund  of  ten  or  twenty  or  fifty 
thousand  dollars,  whose  income  shall  be  applied  to 
giving  worthy  young  men  and  women  a  chance 
to  work  under  competent  instruction,  I  have  faith 
to  believe  that  some  man  will  be  found  deep 
enough  in  pocket,  and  broad  enough  in  heart,  to 
endow  the  Agassiz  association  as  he  might  a 
collegiate  chair  or  a  private  school.  Let  each 
chapter  and  each  member  be  like  Diogenes,  ever 
peering  about  with  lighted  lantern  to  find  this 
man. 

But  we  need  not  wait  for  that.  There  is  enough 
we  can  do  unaided ;  and,  indeed,  I  am  inclined  to 
think  that  labor  voluntarily  expended  by  boys  and 
girls  in  building  their  own  cabinets,  and  by  girls 
in  decorating  and  caring  for  their  assembly-rooms, 
is  the  cause  of  the  truest  satisfaction  and  enjoy- 
ment, and  is  also  productive  of  the  greatest  inter- 
est in  the  weightier  matters  of  scientific  study. 


Tou  can  see  most  clearly  through  a  microscope 
that  you  have  worked  and  waited  for. 

If  the  endowment  ought  to  come,  it  will  come  in 
due  time ;  but  in  the  mean  while  let  each  continue 
to  do  his  best  where  he  happens  to  be.  The  waj  to 
help  the  whole  association  is  to  give  your  best  at- 
tention to  your  individual  work.  Let  the  little 
ones  gather  their  pebbles  and  their  flowers.  Let 
the  elder  look  more  closely  into  the  structure  and 
the  habits  of  bird,  or  beast,  or  plant.  Let  us  all 
be  always  living  for  the  truth,  and  striving  to 
read  in  every  leaf  of  Nature's  book  her  lesson  of 
faith,  her  lesson  of  hope,  her  lesson  of  love. 

Admirably  has  one  of  our  Iowa  chapters  united 
science  and  humanity.  Organized  as  a  society  of 
scientific  workers,  it  has  made  itself  also  a  band 
of  mercy.  It  has  proved,  that,  although  the  eye 
of  Science  is  keen,  her  heart  need  not  be  cold,  and 
that  her  hand,  however  cunning,  may  yet  be  kind. 
Two  kindred  spirits  were  Agassiz  and  Audubon ; 
and  very  many  who,  with  us,  have  enrolled  them- 
selves under  the  name  *  Agassiz,'  have  also  joined 
the  Audubon  society,  while  many  others  are 
learning — regarding  birds  not  only,  but  every  liv- 
ing thing — never  needlessly  to  hurt  or  to  destroy. 

But  Agassiz  was  not  only  merciful :  he  was  de- 
vout. Before  opening  his  famous  school  at  Peni- 
kese,  he  bowed  bis  head  in  silent  prayer ;  and,  as 
the  ocean-breeze  gently  lifted  his  whitening  locks, 
every  head  was  bowed  with  reverence,  and  it 
seemed  as  though  the  Spirit  of  God  were  there. 
We  therefore  beg  our  members,  as  they  walk 
through  this  fair  garden  of  the  Lord  (and  this 
thought  I  echo  from  the  lips  of  Dr.  Parkhunt), 
not  to  let  the  beauty  of  the  creation  hide  from 
them  the  face  of  the  Creator.  We  do  not  believe 
that  faith  is  inconsistent  with  intelligence,  hope 
at  variance  with  knowledge,  or  love  opposed  to 
science.  "The  garden  of  the  Lord  should  not 
conceal  the  Lord  of  the  garden."  Let  us  study 
with  the  eye  not  only,  but  with  the  heart ;  and 
may  we  all  be  lifted  to  a  sweet  consciousness  of 
Nature's  ministrations,  the  beauty  of  her  handi- 
work, the  music  of  her  singing,  and  the  tender- 
ness of  her  love.  Harlan  H.  Ballard. 


A  CRITICI8M  OF  PASTEUR. 

At  the  meeting  of  the  Paris  academy  of  medi- 
cine, Jan.  4,  Professor  Peter,  the  well-known  an- 
tagonist of  Pasteur's  theory,  read  a  paper  concern- 
ing a  case  of  death  by  hydrophobia  after  preven- 
tive inoculations. 

It  seems  that  a  cart-driver  by  the  name  of  Re- 
veillac  was  bitten  in  the  finger  some  time  since  by 
a  mad  dog.  Twenty-four  hours  after  the  accident 
the  wound  was  cauterized ;  and  the  next  day,  1 61- 
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lowing  the  advice  of  some  friends,  the  man  went 
to  Pasteur  to  be  submitted  to  his  treatment  ac- 
cording to  the  new  method,  which  was  explained 
in  a  recent  *  Paris  letter9  to  Science.  Matters 
progressed  favorably  till  the  12th  of  December 
(the  accident  was  early  in  November).  On  that 
day  Reveillac  felt  pain,  at  first  slight  and  after- 
wards more  severe,  in  the  points  where  the  inocu- 
lations had  been  made,  while  no  pain  was  felt  in 
the  bitten  finger,  tliis  important  point  was  testi- 
fied to  by  the  patient  himself  and  by  the  persons 
who  lived  with  him,  and  it  has  been  corroborated 
after  careful  investigation. 

Following  this  pain  were  other  symptoms, 
prominent  among  which  was  a  general  feeling  of 
restlessness  and  great  weakness.  The  weakness 
was  so  great,  even  on  the  first  day,  that  the 
patient,  on  being  advised  to  visit  Pasteur  and  ask 
for  relief,  answered  that  he  wished  to,  but  felt 
utterly  unable  to  do  so.  The  second  day  the  weak- 
ness increased,  and  the  patient  could  hardly  eat. 
He  died  on  the  10th  of  December.  During  the 
last  two  days  of  the  illness,  the  attending  physi- 
cians witnessed  symptoms  in  the  throat  of  an  im- 
possibility of  swallowing  liquids.  There  were  no 
convulsions,  but  only  weakness  and  paralysis. 

Professor  Peter  called  attention  to  the  facts, 
first,  that  the  premonitory  pain  was  not  in  the 
finger  where  the  original  poison  had  entered,  but 
at  the  points  where  the  inoculations  had  been 
made ;  second,  that  the  other  symptoms  had  not 
been  those  of  common  rabies,  but  of  experimental 
hydrophobia.  Instead  of  convulsions,  paralysis 
was  the  principal  symptom. 

A  discussion  followed  the  reading  of  the  paper, 
and  the  objections  were  made  that  it  was  by  no 
means  certain  that  Reveillac  had  died  from  rabies, 
that  paralytic  rabies  is  very  rare  among  men,  and 
that  many  symptoms  of  that  disease  were  wanting. 
Professor  Peter's  criticism  is,  however,  interesting, 
and  is  likely  to  attract  attention.  It  is  unfortu- 
nate, however,  that  we  have  no  certain  proof  that 
Reveillac  died  from  the  inoculations.  If  care  had 
been  taken  to  inoculate  animals  from  the  tissues 
likely  to  be  most  affected  in  the  patient,  we  should 
have  had  a  better  basis  for  deciding  on  the  merits 
of  the  case. 


THE  RUBY-MINE8  OF  BURMAH. 

Fob  some  time  past  a  considerable  share  of 
European  political  and  military  interest  has 
centred  in  south-eastern  Asia.  The  fact  that  in  at 
least  one  of  the  countries  of  that  region,  Burmah, 
precious  stones  are  reputed  to  be  found  in  great 
quantities,  will  attract  attention  of  a  different 
order.    In  view  of  the  report  that  British  troops 


were  about  to  take  possession  of  the  Burmese 
ruby-mines,  a  correspondent  of  the  London  Times 
has  furnished  that  journal  with  a  description  of 
them  and  an  estimate  of  their  probable  value. 

It  seems  that  most  of  our  information  concern- 
ing these  mines  comes  in  a  more  or  less  amended 
form,  from  the  account  of  Tavernier,  —  informa- 
tion of  two  hundred  years  ago,  to  be  sure,  but 
still  the  basis  of  all  subsequent  accounts.  He 
describes  the  place  where  the  rubies  are  obtained 
as  "a  mountain  twelve  days'  journey  or  there- 
abouts from  Siren  (i.e.,  Siriam)  towards  the  north- 
east, and  it  is  called  Capelan  (i.e.,  Kyat-pyen).  It 
is  the  mine  whence  is  obtained  the  greatest  quan- 
tity of  rubies,  spinelles,  or  mothers  of  rubies,  yel- 
low topazes,  blue  and  white  sapphires,  hyacinths, 
amethysts,  and  other  stones  of  different  colours. 
.  .  .  Siren  is  the  name  of  the  city  where  the  King 
of  Pegu  resides,  and  Ava  is  the  port  of  the  king- 
dom. From  Ava  to  Siren  you  ascend  the  river  in 
large  flat  boats,  and  it  is  a  voyage  of  about  six- 
teen days.  Tou  cannot  travel  by  land  on  account 
of  the  forests,  which  abound  with  lions,  tigers, 
and  elephants.  It  is  one  of  the  poorest  countries 
in  the  world :  nothing  comes  from  it  but  rubies, 
and  even  they  are  not  so  abundant  as  is  generally 
believed,  seeing  that  the  value  does  not  exceed 
100,000  crowns  per  annum.  Among  the  multi- 
tude of  these  stones  you  would  find  it  difficult  to 
meet  with  one  of  good  quality,  weighing  three  or 
four  carats,  because  the  king  does  not  allow  any 
to  be  removed  till  they  have  been  seen  by  him,  and 
he  retains  all  the  good  ones  which  he  finds  among 
them." 

Two  other  authorities,  men  who  have  visited 
these  mines  during  this  century,  are  Father 
D'Amato,  who  saw  the  mines  about  1880,  and  a 
Mr.  Bredemeyer,  who  was  in  charge  of  mines  in 
the  vicinity  about  1868. 

Father  D'Amato's  account  is  that  Kyat-pyen  is 
situated  about  seventy  miles  to  the  north-east  of 
Mandalay.  The  gem-gravel  occurring  there  was 
reached  by  pits  of  from  twenty  to  thirty  feet  in 
depth ;  but  extensive  working,  owing  to  the  in- 
flux of  water,  was  impossible  with  the  primitive 
methods  followed  by  the  miners.  Besides  rubies, 
sapphires,  topaz,  and  oriental  emeralds  were  also 
found,  and  spinelles  were  abundant.  All  stones 
above  a  certain  weight  became  the  property  of 
the  king,  provided  they  were  not  stolen  and 
smuggled  away.  Facilities  for  this  were,  how- 
ever, afforded  by  the  visits  paid  to  the  mines  an- 
nually by  merchants  from  China  and  Tartary. 

Still  more  recent  visitors  to  Mandalay  have 
found  that  the  majority  of  the  rubies  found  are 
less  than  a  quarter  of  a  carat  in  weight,  and  the 
larger  ones  are   generally   flawed.    Sapphires, 
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though  rare,  are  occasionally  found  of  from  nine 
to  thirteen  carats  in  weight  and  without  flaw. 
The  revenue  from  these  mines,  which  has  been  a 
royal  monopoly,  amounted  in  1856  to  about  fifteen 
thousand  pounds  sterling  annually. 

As  to  the  benefits  to  accrue  to  the  new  owners, 
the  Times  correspondent  is  sceptical.  He  says 
that  to  sanguine  minds  the  prospect  may  appear 
tempting,  and  it  may  be  thought  that  with  proper 
mining  appliances,  and  under  British  manage- 
ment, these  mines  might  be  made  to  yield  a  rich 
return.  It  may  prove  to  be  so,  but  "  experience 
in  India  and  Ceylon  under  more  favorable  cir- 
cumstances of  position  does  not  justify  that  con- 
clusion. " 


BRITISH  CENTENARIANS. 

The  British  medical  association  assigned  to  one 
of  its  committees  the  task  of  inquiring  into  the 
medical  history  of  the  very  aged.  In  answer  to 
their  widely  distributed  circulars,  they  have  re- 
ceived a  large  number  of  records ;  and,  of  these, 
fifty-two  cases  refer  to  persons  claiming  the  age 
of  one  hundred  years  or  over.  The  detailed  tables 
with  regard  to  these  fifty-two  centenarians  are 
published  by  Professor  Humphrey,  F.R.8.,  in  a 
supplement  to  the  British  medical  journal  (Dec. 
11  and  25,  1886).  It  is  not  meant  to  be  implied 
that  all  these  cases  are  beyond  question :  in  only 
eleven  cases  (two  males  and  nine  females)  was  the 
age  confirmed  by  baptismal  or  other  records ;  and 
in  the  rest  of  the  cases  one  can  safely  say  that 
they  were  very,  very  old.  It  is  satisfactory  to  find 
that  in  these  tables  the  well-known  pride  of  lon- 
gevity and  love  of  exaggeration  have  not  induced 
any  one  to  claim  so  high  an  age  as  110  :  108  and 
106  are  the  highest  ages  recorded. 

Thirty-six  of  these  fifty-two  are  women  :  this  ex- 
cess undoubtedly  indicates  that  females  are  more 
apt  to  reach  these  extreme  ages  than  men  ;  but  it 
also  indicates  that  females  are  more  apt  to  lay  claim 
to  extreme  longevity,  and  the- ratio  of  86  to  16  must 
be  discounted  accordingly.  The  average  age  of 
females,  as  well  as  of  males,  is  slightly  over  103 
years ;  11  were  single  (of  these,  10  were  females), 
5  were  married,  and  86  widowed.  The  average 
age  of  marriage  for  the  men  was  81  years; 
for  the  women,  25  years.  The  average  dura- 
tion of  married  life  for  the  former  was  over  54 
years ;  for  the  latter,  over  88  years.  The  aver- 
age number  of  children  was  about  six  :  only  one 
male  and  one  female  had  no  children.  The  cente- 
narian has  a  tendency  to  be  among  the  first-born 
children  :  in  thirty-eight  returns  his  average  posi- 
tion is  about  the  second  or  third  child,  and  in 
twelve  cases  is  he  the  first  (and  in  two  of  these  the  * 
only)  child.   Only  8  of  49  spent  their  lives  in  afflu- 


ence ;  28  were  in  comfortable  circumstances,  and 
18  were  poor.  The  returns  of  their  past  condition 
show  a  remarkable  unanimity  as  regards  their 
health  :  they  are  a  robust  race,  and  spare  as  op- 
posed to  stout  They  are  not  subject  to  ailmento, 
as  a  rule,  and  show  some  remarkable  cases  of  re- 
covery in  old  age.  One  had  epilepsy  from  17  to 
70  years ;  another  an  abscess  connected  with  the 
spine,  a  stiff  knee  from  injury  at  50,  and  other 
troubles ;  a  third  had  acute  bronchitis  at  95  ;  and 
a  fourth,  paralysis  at  90. 

The  qualities  most  frequently  mentioned  in 
these  life-histories  are  a  good  family  history ;  a 
well-made  frame  of  average  stature ;  an  equable 
development  of  all  the  organs,  including  espe- 
cially a  good  digestion,  ready  sleep,  keen  but  not 
large  appetite ;  retention  of  the  hair  and  teeth ; 
and  little  use  of  stimulants.  Their  habits,  on  the 
whole,  show  them  to  be,  as  a  class,  early  risers, 
great  out-door  exercisers,  and  moderate  in  all  in- 
dulgences. 

The  average  height  of  the  males  is  5  feet  81 
inches,  and  their  weight  188  pounds;  of  the 
females,  5  feet  8  inches,  and  their  weight  129 
pounds.  Twenty-two  report  good  hearing,  and 
34  good  sight.  Of  85,  28  use  glasses,  and  4  of  the 
other  7  probably  could  not  read.  Fourteen  de- 
scribe themselves  as  placid  in  disposition,  8  as 
irritable,  11  as  energetic,  8  as  placid  and  energetic, 
and  5  as  irritable  and  energetic.  Of  46,  29  are 
reported  as  possessing  average  intelligence,  5  have 
low  and  11  high  intellects.  The  memory  for  re- 
cent events  is  good  in  26,  bad  in  6,  and  moderate 
in  7.  Similar  figures  for  the  memory  for  past 
events  are  89,  4,  and  4,  showing  the  greater 
tenacity  of  early  associations.  One  "remem- 
bers and  will  quote  a  great  deal  of  the  Bible;*' 
another  could  "  repeat  about  one  hundred  Psalms 
correctly."  Of  45,  7  smoked  much,  of  which  4 
were  women.  The  average  time  of  going  to 
bed  was  9  o'clock,  and  of  rising  8  o'clock. 
The  average  chest  girth  in  inspiration  was  86} 
inches  in  the  men,  nearly  81  inches  for  the 
women ;  in  expiration,  86fr  inches  and  80  inches. 
The  slight  differences  indicate  a  weakening  of  the 
respiratory  activity.  The  average  pulse  is  75,  and 
the  respiration  24,  per  minute.  Of  42,  24  had  no 
teeth ;  among  87  cases,  there  were  144  teeth,  of 
which  68  were  in  the  upper  jaw  (19  incisors,  8 
canines,  and  86  molars),  and  81  in  the  lower  jaw 
(28  incisors,  18  canines,  and  45  molars).  Evidences 
of  debility  are,  of  course,  not  rare :  they  occur  in 
half  the  cases,  and  are  connected  with  the  heart 
in  two  cases,  with  the  heart  and  lungs  in  8,  heart 
and  urinary  organs  in  8,  with  the  lungs  in  2,  with 
the  brain  in  8,  brain  and  urinary  organs  in  1, 
urinary  in  4. 
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Dr.  Humphrey  concludes  his  comments  upon 
these  cases  with  the  hopeful  consideration  that  the 
result  of  the  investigation  is  found  to  be  that  "  the 
means  most  suited  for  prolonging  life  .  .  .  are  the 
means  best  calculated  to  turn  it  to  good  account 
and  to  make  it  happy." 


THE  MELANESIAN  RACES  AND  LAN- 
GUAGES. 

Some  of  the  most  perplexing  problems  of  eth- 
nology are  encountered  in  Oceanica.  As  is  well 
known,  this  vast  island  world,  stretching  east- 
ward from  south-eastern  Asia  far  into  the  Pacific 
ocean,  is  commonly  divided  into  five  geographical 
provinces,  —  Malaisia,  or  the  East  Indian  archi- 
pelago, extending  from  the  Straits  of  Malacca  to 
New  Guinea ;  Melanesia,  comprising  New  Guinea 
and  the  groups  east  of  it  to  the  Fiji  Islands; 
Polynesia,  including  the  islands  of  the  southern 
and  eastern  Pacific,  from  New  Zealand  to  the 
Hawaiian  group  ;  Micronesia,  the  range  of  small 
islands  in  the  North  Pacific,  east  of  the  Philippines; 
and  Australasia,  comprising  Australia  and  Tas- 
mania. The  tribes  that  inhabit  these  various 
regions  differ  in  all  the  traits  which  are  supposed 
to  indicate  distinction  of  race.  The  Malays  are 
short,  with  light-brown  complexion,  straight  black 
hair,  and  small  Siamese  features.  The  Polynesians 
are  tall,  of  cjear  yellow  hue,  with  wavy  black 
hair,  and  handsome,  almost  European  counte- 
nances. Of  the  swarthy  Melanesians,  some,  like 
the  Papuans,  are  tall,  with  prominent,  aquiline 
features,  and  frizzled  locks;  others,  like  the 
Negritos  and  Samangs,  are  short,  with  woolly  or 
tufted  hair.  The  Australians  are  black  or  red- 
dish brown,  with  negroid  features  and  wavy  or 
crispy  hair  ;  while  south  of  them  the  now  extinct 
Taamanians  had  similar  features  and  complexion, 
with  completely  woolly  hair.  The  question  to 
oe  decided  is,  Do  all  these  tribes  belong  to  one 
race,  or  to  two,  or  to  many?  Ethnologists  of 
the  highest  ability  and  attainments  —  Crawford, 
Pritchard,  Huxley,  Wallace,  Lesson,  Yon  der 
Gabelentz,  Winchell,  and  many  others  — have 
taken  part  in  the  discussion,  and  we  seem  as  far 
from  a  definite  conclusion  as  ever. 

The  latest  and  perhaps  the  most  valuable  con- 
tribution yet  made  to  the  evidence  on  this  subject 
is  the  comprehensive  and  profound  work  of  the 
Rev.  Dr.  Codrington  on  the  Melanesian  languages. 
The  materials  for  the  work  were  gathered  during 
many  years  of  missionary  labor  s»pent  chiefly  on 
Norfolk  Island,  in  the  Melanesian  mission-school 
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of  the  Anglican  church.  Australasia  is  not  in- 
cluded within  the  scope  of  the  work,  and  New 
Guinea  is  only  noticed  in  some  incidental  allu- 
sions ;  but  all  the  groups  lying  east  of  that  island, 
and  extending  from  New  Ireland  southward  to 
New  Caledonia,  and  eastward  to  Rotuma  and 
the  limits  of  Polynesia,  are  illustrated  by  it. 
No  lees  than  thirty-four  languages  and  dialects 
are  carefully  described,  and  are  compared  with 
one  another  and  with  the  idioms  of  Melanesia  and 
Polynesia,  as  well  as  with  the  language  of  Mada- 
gascar, which,  as  is  well  known,  belongs  to  the 
Malayo- Polynesian  family.  Dr.  Codrington  is  an 
Oxford  scholar,  versed  in  classical  studies,  and 
familiar  with  the  methods  and  results  of  philologi- 
cal research.  To  a  student  of  linguistic  science  it 
is  no  small  pleasure  to  peruse  a  work  in  which  the 
laws  of  the  science,  as  they  have  been  wrought  out 
by  the  ablest  minds  in  the  study  of  the  Indo-Eu- 
ropean and  Semitic  tongues,  are  applied  with  a 
happily  illuminating  effect  to  the  languages  of 
these  barbarous  tribes. 

The  first  result  is  to  raise  considerably  our  opin- 
ion of  the  quality  of  the  languages,  and  our  esti- 
mate of  the  intellect  of  those  who  speak  them. 
The  author  finds  these  idioms  remarkably  copi- 
ous. Of  this  fact  he  gives  an  interesting  illustra- 
tion from  his  own  experience  with  one  of  them,  — 
that  of  the  island  of  Mota,  of  which  many  of  the 
pupils  in  the  Norfolk  Island  school  were  natives. 
"After  some  twelve  years'  acquaintance  with  the 
language,  talking,  teaching,  and  translating,"  he 
writes,  "and  after  having  acquired,  more  or  less 
correctly,  a  considerable  vocabulary  of  Mota 
words,  I  began  to  buy  words  that  I  did  not  know 
at  the  rate  of  a  shilling  a  hundred  from  the  schol- 
ars at  Norfolk  Island.  I  left  off  when  lists  of  three 
thousand  words  unknown  to  me  had  come  in.  It 
is  certain  that  elder  natives  Jiving  at  Mota  use 
many  words  hardly  known  to  those  who  have 
gone  away  from  their  own  island  as  boys,  and 
that  the  boys  had  by  no  means  exhausted  their 
stock.  I  calculate,  therefore,  that  there  were 
probably  as  many  words  still  to  come  as  would 
bring  up  my  vocabulary  to  at  least  six  thousand 
words.  Of  these,  many,  of  course,  are  compound 
and  derivative ;  but  they  are  distinct  words.  This 
concerns  a  small  island,  with  less  than  a  thousand 
inhabitants,  with  whom  European  intercourse 
began  within  the  memory  of  living  men.'*  This 
fulness,  it  should  he  added,  is  not  merely  in  names 
of  objects  and  actions.  Purely  abstract  terms  are 
common,  and  are  formed  by  a  system  of  deriva- 
tion as  clear  and  regular  as  that  of  the  Greek  or 
the  Sanscrit.  Thus  from  toga  (<  to  abide ')  we  have 
togara  ('behavior')  and  togava  ('station').  No- 
nom  ('  to  think ')  yields  nonomia  (*  thought ') ;  and 
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tape  ('  to  love ')  has  for  its  noun  tapeva  (<  love '). 
As  Dr.  Codrington  remarks,  "  the  presence  of  ab- 
stract words  like  these,  among  people  of  whom  it 
is  said  '  that  they  are  unable  to  conceive  an  ab- 
stract idea,'  is  worthy  of  notice." 

A  no  less  important  result  brought  out  by  this 
work  is  the  clear  proof  it  presents  that  all  these 
languages  are  nearly  allied,  and  that  they  all  be- 
long to  the  Malayo-Polyneaian  family.  Of  this 
fact,  no  one  who  examines  the  excellent  compara- 
tive grammar  and  the  extensive  vocabularies  given 
in  this  volume  can  entertain  a  doubt.  The  ques- 
tion at  once  arises,  How  shall  we  explain  this  sin- 
gular connection  of  speech  between  tribes  so  widely 
different  in  physical  traits? 

Three  explanations  have  been  offered.  The  first 
supposes  that  all  these  islands  were  originally  oc- 
cupied by  one  race,  —  a  yellow  or  light-brown 
people,  with  straight  hair,  —  and  that  the  differ- 
ences have  been  caused,  in  the  course  of  ages,  by 
the  slow  effects  of  climate  and  other  natural  in- 
fluences.    In  this  view,  Oceanica  would  be  a 
microcosm,  repeating  within  its  limits  the  ethno- 
logical phases  which  the  world  at  large  has  dis- 
played on  a  wider  scale.    A  second  theory  is  that 
which  is  favored  by  Dr.  Codrington,  and  main- 
tained by  him  with  much  force  of  argument  and 
many  illustrative  facts.  He  supposes  that  the  whole 
archipelago  was   at   first  occupied  by  a   dark- 
skinned  and  woolly-haired  people,  originally  is- 
suing  from  Asia,  and    speaking  the   primitive 
language  from  which  all  these  Malayo-Polyneaian 
dialects  are  derived.    At  a  later  day,  a  light- 
complexioned  race,  allied  to  the  Siamese  and  other 
nations  of  south-eastern  Asia,  entered  the  islands 
by  slow  and  gradual  migration,  took  wives  from 
among  the  Melanesians,  adopted  their  language, 
and  finally,  by  their  inherent  and  superior  vigor, 
displaced  them  entirely  in  many  of  the  islands, 
and  partially  in  others.    This  ingenious  theory 
would  explain  why  only  one  family  of  languages 
exists  throughout  the  Melanesian  region,  if  such 
were  the  case.      It  collapses,  however,  in  the 
presence    of   some   important   facts  which    the 
learned  author  has   not-  sufficiently  considered. 
One  of  these  facts  is  the  ascertained  existence  in 
New  Quinea  of  several  languages  radically  dis- 
tinct from  those  of  the  Malayan  stock.    Dr.  Cod- 
rington himself  remarks  that  three  New  Guinea 
vocabularies,  furnished  to  him  by  Mr.  McFarlane 
of  the  London  mission  society,  contained  no  words 
that  he  knew;  that  is,  no  words  of  Malaisian 
origin.      These    were    from   south-eastern   New 
Quinea,  opposite  the  Australian  coast.    In  the 
north- western  part  of  the  island,  the   German 
missionaries  have  studied  the  language  of  Mafor, 
near  the  Bay  of  Dorey,  and  have  translated  por- 


tions of  the  scriptures  into  it.  A  careful  analysis 
of  this  language  is  given  by  Prof.  F.  Mailer  in  his 
comprehensive  work,  *  Elements  of  linguistic 
science9  (Qruruiris8derSprachun89enschaf(y.  Many 
words  in  it,  as  he  points  out,  are  derived  from  the 
Malay ;  but  these  are  clearly  modern  additions, 
several  of  them  being  actually  of  Arabic  origin. 
The  grammar  and  the  mass  of  the  vocabulary  are 
peculiar.  Professor  Muller's  conclusion  is,  that 
the  Malay-speaking  Melanesians  are  a  mixed  race, 
derived  from  a  mingling  of  yellow  Malaisiana 
with  an  aboriginal  black  race.  This  theory,  in  a 
certain  way,  accords  with  that  of  Dr.  Codrington ; 
but  it  differs  from  it  in  supposing  that  the  Ma- 
layo-Polyneeian  language  belonged  originally,  not 
to  the  black,  but  to  the  yellow  race. 

For  this  conclusion  there  is  evidence  which 
seems,  on  philological  grounds,  to  be  decisive. 
The  vocabularies  show  that  the  Malaisian  words 
which  appear  in  the  Melanesian  dialects  are  usu- 
ally corrupted,  distorted,  and  abridged,  having 
undergone  the  same  fate  which  the  Latin  words 
experienced  in  the  pronunciation  of  the  Celts  and 
Iberians  of  Gaul,  when  these  barbarians  adopted  the 
speech  of  their  Roman  conquerors.  Thus,  the  Malai- 
sian apt  or  afi  (( fire ')  becomes  in  various  Melane- 
sian dialects  av,  ev,  eu,  iei ;  ika  ('  fish ')  dwindles  to 
Hft  60*  te  >  aw  or  fua  ('  fruit ')  is  transformed  into 
vua,  hue,  we,  wi,  oi ;  ielinga  ('  the  ear')  assumes 
the  various  forms  of  teliga,  tikga,  dole,  horoi,  kuii, 
taia.     Similar  contractions  and  cor/uptions  per- 
vade the  entire  vocabulary.    It  is  clearly  as  im- 
possible to  hold  that  the  fuller  Malaisian  words 
are  derived  from  these  briefer  forms  as  it  would  ■ 
be  to  suppose  that  the  Latin  factum,  pater,  canis, 
and  ocvlus  had  their  originals  in  the  French  fait, 
phre,  chien,  and  ceil. 

There  can  be  little  doubt  that  the  view  of  Pro- 
fessor Muller  is  the  correct  one,  and  that  the 
Melanesians  of  whom  Dr.  Codrington  treats  are  a 
people  of  mixed  origin,  deriving  their  language 
mainly  from  the  Malayan  race,  and  their  physical 
traits,  in  varying  proportions,  partly  from  that 
race,  and  partly  from  a  negroid  race,  which  is 
still  found,  nearly  if  not  quite  unmixed,  in  many 
parts  of  New  Guinea.  It  is  but  just  to  say  that 
the  author  puts  forth  his  own  theory  merely  as  a 
suggestion,  and  does  not  allow  it  to  influence  in 
any  manner  his  treatment  of  his  subject.  Noth- 
ing could  be  more  satisfactory  than  the  general 
method  of  his  work,  its  lucid  style,  its  precision 
and  completeness.  Several  good  maps  afford  use- 
ful aid  to  the  student.  The  volume  must  be 
ranked  among  the  best  of  the  many  valuable  ac- 
quisitions which  ethnological  science  owes  to  mis- 
sionary zeal  and  scholarship. 

H.  Hals. 
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COMMENT  AND  CRITICISM. 

The  annual  reports  of  President  Eliot  of 
Harvard  always  contain  suggestive  reading  for 
those  who  are  interested  in  the  advance  and  im- 
provement of  teaching,  as  well  as  in  teaching 
itself.  The  constant  effort  to  seek  out  and  put 
into  practice  better  methods  of  instruction,  or 
methods  more  in  keeping  with  the  needs  of  the 
time,  has  been  pre-eminently  a  characteristic  of 
the  present  administration  at  Harvard.  This  was 
well  pointed  out  by  President  Angell  of  Michigan 
in  his  after-dinner  speech  at  the  Harvard  celebra- 
tion last  November.  He  alluded  to  the  debt  that 
all  American  colleges  owe  to  the  old  university 
for  the  bold  spirit  of  experiment  that  has  led  to 
the  recognition  of  the  difference  in  value  between 
the  traditional,  customary,  and  conventional  meth- 
ods, inherited  from  previous  generations,  and  the 
new,  fresh,  original  methods,  that  contribute 
their  share  to  the  advance  of  the  age.  Any  thing, 
he  said,  rather  than  stagnation  in  educational 
matters.  Certainly  there  is  no  stagnation  at 
Harvard,  and  the  many  changes  of  the  last  fifteen 
years  seem  only  to  prepare  the  way  for  more. 


One  of  the  present  concerns  of  the  college  is 
naturally  to  secure  good  teaching  for  those  who 
may  desire  to  take  entrance  examinations  in  sci- 
ence instead  of  in  one  of  the  classics.  It  is  well, 
therefore,  to  note  President  Eliot's  attitude  on 
this  question.  He  says,  "  A  serious  difficulty  in 
the  way  of  getting  science  well  taught  in  second- 
ary schools  has  been  the  lack  of  teachers  who 
knew  any  thing  of  inductive  reasoning  and  ex- 
perimental methods."  One  reason  of  this  is  that 
"good  school  methods  of  teaching  the  sciences 
have  not  yet  been  elaborated  and  demonstrated, 
and  it  is  the  first  duty  of  university  departments  of 
science  to  remove  at  least  this  obstacle  to  the  intro- 
duction of  science  into  schools.  .  .  .  Science  can 
never  be  put  on  the  right  footing  at  the  university, 
so  long  as  it  is  practically  excluded  from  secondary 
schools,  or  is  admitted  only  to  be  taught  in  a 
positively  harmful  way."  This  brings  to  the 
front  as  important  a  matter  as  has  lately  been 
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considered  in  the  development  of  collegiate  study, 
and  young  men  may  well  consider  the  opportunity 
that  it  will  open  for  them.  For  the  next  twenty 
years,  the  preparatory  schools  will  show  a  growth 
on  the  side  of  science-teaching,  the  like  of  which 
has  not  been  seen  in  this  country,  and  really  good 
teachers  of  chemistry  and  physics  will  be  in  in- 
creasing demand.  It  will  be  a  fortunate  university 
that  shall  supply  the  most  of  these  teachers. 


An  interesting  paragraph  of  the  report  relates 
to  the  "  list  of  publications  of  Harvard  university 
and  its  officers,  1880-1885."  "In  this  list,  about 
three-quarters  of  the  1,818  entries  relate  to  science, 
including  in  that  term  medioine.  Very  inaccu- 
rate estimates  of  the  relative  activity  in  literary  and 
scientific  publications  of  some  leading  American 
universities  having  of  late  years  obtained  cur- 
rency, and  perhaps  credit,  through  the  public 
press,  it  is  permissible  to  remark  in  the  interests 
of  truth,  that  it  would  be  discreditable  indeed  to 
Harvard  university  —  old  and  well-equipped  as  it 
is— if  any  other  American  institution  could  ap- 
proach it  in  the  range  and  volume  of  its  «mnimi 
literary  and  scientific  publications."  The  excess 
of  scientific  publications  over  literary  would  be 
much  reduced  if  pages  instead  of  titles  were 
counted ;  for  in  science  a  larger  number  of  brief 
monographs  on  limited  topics  can  be  found  than 
there  is  any  equivalent  for  in  literature. 


During  the  last  twenty  years,  while  scientific 
studies  were  finding  their  place  in  the  college 
elective  lists,  the  Lawrence  scientific  school,  once 
a  leader  among  its  fellows,  has  been  steadily  losing 
in  number  of  scholars,  and  hence  in  influence. 
For  some  years  past  it  has  suffered  seriously, 
simply  from  being  overshadowed  by  the  growing 
college  across  the  street.  Some  have  thought  that 
this  meant  a  discouragement  to  science-teaching 
at  Cambridge,  but  the  very  reverse  is  the  case. 
When  the  school  was  founded,  the  college  was 
narrow,  and  saw  no  propriety  in  allowing  a  wide 
variety  of  study  to  its  undergraduates.  There 
was  no  advanced  teaching  in  physical  or  natural 
science  in  the  college  till  1871,  and  ambitious 
students  of  these  subjects  in  the  earlier  years  had 


J  02 


SCIENCE. 


[Vol.  IX.,  No.  *» 


to  go  to  the  Lawrence  school  for  them,  if  they 
came  to  Cambridge  at  all.  Now  the  same  class  of 
students  undoubtedly  goes  to  the  college,  attrac- 
tive in  so  many  ways,  for  its  lines  of  study  have 
been  extended  to  include  nearly  every  thing  at 
first  found  only  in  the  scientific  school,  in  accord- 
ance with  what  is  vaguely  termed  the  '  spirit  of 
the  age ; '  but  it  should  be  recognized  that  this 
spirit  has  been  strongly  guided  by  just  such  insti- 
tutions as  the  Lawrence  school,  whose  graduates 
include  a  large  number  of  prominent  and  influ- 
ential men.  If  success  is  to  be  measured  by  the 
share  taken  in  the  labor  of  bringing  neglected 
studies  into  their  proper  position,  the  liberality  of 
Abbott  Lawrence  and  James  Lawrence  has  been 
successful  even  beyond  their  hopes. 


In  view  of  these  altered  relations,  President 
Eliot  recommends  that  the  separate  organization 
of  the  Lawrence  scientific  school  should  be  dis- 
continued ;  that  the  college  faculty  should  be  in- 
trusted with  the  function  of  recommending  to  the 
governing  boards  candidates  for  the  degree  of 
bachelor  of  science ;  and  that  the  academic  coun- 
cil of  the  university  should  recommend  candidates 
for  the  graduate  degree  of  civil  engineer,  the  un- 
derlying degree  being  either  A.B.  or  S.B.  The 
Lawrences  would  still  be  commemorated  in  the 
names  of  certain  professorships,  although  no 
longer  attached  to  a  separately  organized  school. 
The  first  of  these  recommendations  will,  it  is  to 
be  hoped,  commend  itself  to  the  authorities  con- 
cerned ;  for  the  separate  existence  of  the  school  is 
not  sufficiently  encouraged  by  its  present  circum- 
stances, and  is  not  likely  to  be  by  any  thing 
visible  in  the  future.  The  third  recommendation 
is  not  of  a  kind  to  provoke  unfavorable  action. 
It  is  to  the  second  recommendation  that  the  most 
interested  discussion  will  turn.  If  it  result  in 
uniting  bachelors  of  science  with  bachelors  of 
arts  in  one  body  of  alumni,  the  preliminary  ex- 
aminations and  the  undergraduate  courses  of  study 
being  equivalent,  it  will  be  one  of  the  great  steps 
in  the  advancement  of  scientific  education  at 
Harvard  college. 


What  mat  be  called  the  official  autobiography 
of  the  knights  of  labor  is  contained  in  an  article 
by  Carroll  D.  Wright  in  the  current  number  of 
the  Quarterly  journal  of  economics.  To  be  sure, 
Mr.  Wright  is  not  a  member  of  the  order ;  and 
we  have  bad  other  accounts  of  its  genesis  before, 


notably  that  detailed  one  published  in  the  large 
work  on  the  labor-question,  edited  by  Mr.  George 
E.  McNeill.  But  we  learn  from  a  footnote  that 
Mr.  Wright's  article  was  submitted,  previous  to 
publication,  to  several  officers  and  members  of 
the  order,  and  was  by  them  pronounced  correct 
in  all  statements  of  fact.  It  is  this  that  gives  the 
sketch  what  we  have  called  its  official  character. 
Mr.  Wright  begins  by  stating  that  two  fundamental 
ideas  underlie  all  labor  organizations,  some  choos- 
ing one,  and  some  the  other.  The  first  of  these 
ideas  is  that  of  the  association  of  all  men  of  like 
employment,  and  on  it  the  mediaeval  guilds  and 
the  modern  trades-unions  were  founded.  The 
second  idea  is  of  broader  scope,  and  takes  no  ac- 
count of  particular  vocations.  It  seeks  to  organize 
all  laborers  into  a  single  association,  and  is  of 
later  growth  than  the  idea  underlying  the  guilds 
and  trades-unions.  On  it  the  celebrated  Inter- 
national was  founded,  and  the  no  less  celebrated 
knights  of  labor  take  it  as  their  starting-point. 
This  second  idea  is  both  unsound  in  theory,  and 
is  every  day  proving  itself  pernicious  in  practice. 
It  calls  for  the  division  of  society  at  large  into 
classes,  and  arrays  the  one  against  the  other.  As 
a  matter  of  fact,  no  such  cleavage  of  society  is 
possible  on  any  but  the  most  superficial  reasoning. 
In  this  country,  where  we  recognize  no  aristocracy 
of  birth,  and  where  the  industrial  organization  is 
democratic  to  the  last  degree,  the  attempt  to  so  di- 
vide society  is  especially  foolish  and  short-sighted. 
Though  it  may  create  uneasiness  and  disturbance 
for  the  time  being,  it  is  in  the  end  certain  to  fail. 
If  by  any  chance  the  advocates  of  the  idea  in  ques- 
tion should  succeed  in  their  endeavor  to  create  in- 
dustrial classes  and  to  array  them  against  each  other, 
the  very  first  conflict  would  scatter  their  house  of 
cards  in  every  direction.  It  would  require  a  very 
great  turning-back  of  the  wheels  of  progress  to 
make  it  possible  for  the  American  idea  of  indi- 
vidual liberty  and  personal  responsibility  to  be 
overcome  by  the  ancient  and  discarded  idea  of 
corporate  action  and  corporate  responsibility. 


With  the  various  stages  in  the  development  of 
the  knights  of  labor  we  are  already  fairly  famil- 
iar, but  Mr.  Wright  puts  the  facts  again  before  us 
in  a  very  clear  and  connected  way.  We  learn 
how  the  personal  character  and  history  of  Uriah 
S.  Stephens,  the  founder  of  the  order,  impressed 
themselves  upon  its  early  organization,  and  how 
the  order  straggled  along  from  its  inception  in 
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Philadelphia  on  Thanksgiving  day,  1869,  until 
the  general  assembly  at  Detroit  in  1881  freed  it 
from  many  of  the  restrictions  placed  upon  it  by 
Mr.  Stephens,  and  made  it  so  popular  with  certain 
sections  of  the  people  that  since  that  time  its 
growth  has  been  phenomenal  in  the  history  of 
labor  organizations.  Mr.  Stephens's  controlling 
ideas  seem  to  have  been  two,  —  first,  that  surplus 
labor  always  keeps  wages  down  (it  does  not  seem 
to  have  occurred  to  him  that  improving  the  qual- 
ity of  labor  will  cause  wages  to  rise) ;  and,  sec- 
ond, that  nothing  can  remedy  this  evil  but  a 
purely  and  deeply  secret  organization,  based  upon 
a  plan  that  shall  teach,  or  rather  inculcate,  or- 
ganization, and  at  the  same  time  educate  its  mem- 
bership to  one  set  of  ideas  ultimately  subversive  of 
the  present  wages  system.  The  history  of  the 
knights  of  labor  themselves,  and  the  action  of  the 
general  assembly  at  Detroit,  are  sufficient  com- 
ments on  this  second  principle.  The  order  grew 
slowly  at  first,  and,  as  time  passed,  the  district, 
and  finally  the  general  assembly,  were  evolved  to 
perfect  and  unify  the  organization  of  the  local 
assembly.  The  first  district  assembly  was  organ- 
ized in  1878,  and  the  first  general  assembly  met 
on  New  Year's  day,  1878,  at  Reading.  Mr.  Wright 
notices  the  various  general  assembly  meetings  at 
Reading,  St.  Louis,  Chicago,  Pittsburg,  Detroit, 
New  York,  Cincinnati,  Philadelphia,  Hamilton, 
Cleveland  (a  special  meeting),  and  Richmond, 
and  characterizes  briefly  the  action  taken  at  each. 
As  to  the  strength  of  the  order,  he  cites  Mr. 
Powderly's  testimony  before  the  congressional 
committee  in  May,  1886,  that  it  then  num- 
bered 500,000  members.  At  the  time  of  the  Rich- 
mond meeting  last  October,  there  were  one  hun- 
dred and  sixty  district  assemblies  and  about  nine 
thousand  local  assemblies.  The  total  membership 
was  then  about  780,000.  Mr.  Wright  believes 
that  it  is  to-day  about  one  million. 


Mr.  Wright  mixes  very  little  criticism  or  com- 
ment with  his  recital  of  facts,  and  we  trust  it  is 
only  because  he  wishes  to  avoid  any  appearance 
of  discourtesy  to  those  who  have  materially 
assisted  him  in  collating  his  data.  For,  as  to  the 
attitude  of  sound  and  enlightened  public  opinion 
towards  the  knights  of  labor,  there  can  be  but  one 
opinion.  That  there  was  a  wide-spread  sympathy 
with  the  organization  and  its  aims  at  one  time 
cannot  be  denied ;  and  it  is  just  as  incontestable 
that  this  sympathy  has  been  turned  into  disap- 


pointment and  disgust  by  the  excesses  of  the 
various  organizations,  and  the  abuse  they  have 
made  of  their  power.  Without  this  sympathy 
and  the  support  of  public  opinion,  no  great  move- 
ment, labor  or  other,  can  be  carried  to  a  successful 
consummation.  The  spectacle  of  half  a  million 
or  even  a  million  men  arrogating  to  themselves 
the  title  and  privileges  of  laborers  to  the  exclu- 
sion of  the  other  sixteen  or  seventeen  millions  of 
wage-earners  in  the  country,  is  ludicrous  enough ; 
but  it  becomes  supremely  so  when  this  small 
minority  endeavors  to  prevent  any  of  the  majority 
from  obtaining  such  employment  as  the  latter  may 
desire,  at  such  wages  as  they  are  willing  to  accept. 
It  is  this  general  principle,  quite  as  much  as  the 
various  excesses  that  have  been  committed,  that 
has  disgusted  thoughtful  men  with  the  whole 
movement.  The  cowardice  of  political  leaders, 
and  the  miscalled  philanthropy  of  various  mem- 
bers of  the  community,  have  permitted  things 
which,  without  them,  no  organization  would  have 
thought  of  undertaking,  much  less  of  prosecut- 
ing successfully. 


There  is  no  subject  which  has  -for  the  sani- 
tarian more  interest  than  that  connected  with  the 
great  mortality  among  the  young  children  of  our 
large  cities.     And  as  the  principal  factor  in  this 
mortality  is  represented    by  the  term  '  summer 
diarrhoea,'  it  is  to  diseases  of  this  nature  that 
especial  attention  is  devoted  by  those  who  have  at 
heart  the  welfare  of  the  young.    Thirty-five  hun- 
dred persons  succumbed  to  this  class  of  diseases 
during  the  past  year  in  New  York  City  alone,  more 
than  half  of  the  number  in  the  two  months  of 
July  and  August.    To  diminish  this  mortality  is 
a  task  worthy  of  the  best  efforts  of  the  philanthro- 
pist ;  and  every  contribution  to  this  end,  however 
insignificant,  should  be   gladly  welcomed,   and 
made,  so  far  as  it  can  be,  the  basis  for  action. 
Dr.  L.  Emmett  Holt  of  New  York,  in  a  paper 
recently  read  before  the  New  York  academy  of 
medicine,  has  made  a  very  valuable  addition  to 
our  knowledge  of  the  causes  at  work  in  the  pro- 
duction of  summer  diarrhoea,  and  to  the  methods 
for  its  treatment.     After  a  full  discussion  of  these 
points,  he  presents  the  following  conclusions  :    1. 
Summer  diarrhoea  is  not  to  be  regarded  as  a 
disease  depending  upon  a  single  morbific  agent ; 
2.  The  remote  causes  are  many,  and  include  heat, 
mode  of  feeding,  surroundings,    dentition,  and 
many  other  factors ;  8.  The  immediate  cause  is 
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the  putrefactive  changes  which  take  place  in  the 
stomach  and  bowels  in  food  not  digested,  which 
changes  are  often  begun  outside  the  body  ;  4. 
These  products  may  act  as  systemic  poisons,  or 
the  particles  may  cause  local  irritation  and  inflam- 
mation of  the  intestine.  In  the  treatment  of  the 
affection,  Dr.  Holt  believes  that  antiseptics  are  of 
great  value,  especially  napbthalin  and  the  salts  of 
salicylic  acid. 


Thebe  seems  to  be  a  disposition,  on  the  part 
of  congress,  to  transfer  the  signal  service  bureau 
to  the  new  department  of  agriculture  and  labor. 
General  Sheridan  approves  this  plan,  and  says, 
that,  as  a  school  of  instruction,  the  bureau  is  not 
needed  in  the  army,  and  would  prove  rather  an 
encumbrance  than  an  advantage :  while,  so  far 
as  its  meteorological  observations  are  concerned, 
these  relate  wholly  to  the  interests  of  agriculture 
and  commerce,  and  should  be  under  the  direction 
of  some  civil  branch  officer  of  the  government. 

Prof.  William  James  of  Harvard  has  a  very 
clear  description  of  the  laws  of  habit,  in  the  cur- 
rent issue  of  the  Topular  science  monthly,  that  is 
at  once  scientific  and  philosophical.  The  old- 
fashioned  literary  treatment  of  habits  is  as  far 
removed  as  possible  from  the  point  of  view  and 
method  of  Professor  James.  He  shows  us  that 
'habit'  is  a  term  of  very  wide  application,  and 
that  the  phenomena  of  habit  in  living  beings  are 
due  to  the  plasticity  —  which  means  the  posses- 
sion of  a  structure  weak  enough  to  yield  to  an  in- 
fluence, but  strong  enough  not  to  yield  all  at  once 
—  of  the  organic  materials  of  which  their  bodies 
are  composed.  Thus  a  full  account  of  habits  im- 
plies some  reference  to  physics  as  well  as  to  physi- 
ology and  psychology.  Tracing  briefly,  then,  the 
physiological  and  psychological  side  of  habits, 
Professor  James  passes  to  the  ethical  and  peda- 
gogical considerations  which  concern  them.  He 
calls  habit  the  '  fly-wheel  of  society,  its  most  pre- 
cious conservative  agent,*  and  claims  that  "  it  is 
well  for  the  world  that  in  most  of  us,  by  the  age 
of  thirty,  the  character  has  set  like  plaster,  and 
will  never  soften  again.*' 

The  decade  between  twenty  and  thirty  is  found 
to  be  the  critical  one  in  the  formation  of  intel- 
lectual and  professional  habits,  while  the  period  of 
life  before  twenty  is  the  most  important  for  the 
fixing  of  personal  habits.    From  this  it  follows 


easily  that  by  education  we  must  seek  "  to  make 
automatic  and  habitual,  as  early  as  possible,  as 
many  useful  actions  as  we  can,"  and,  conversely, 
to  prevent  the  dropping  into  injurious  habits.  Pro- 
fessor James  shows  how  unconsciously  habits  of 
mind  are  formed  through  the  process  of  our  daily 
routine,  until  some  day  we  awake  to  the  fact  thai 
we  have  acquired  peculiar  power  or  skill  in  some 
direction.  The  constant  preaching  of  this  truth 
would  infuse  new  hope  and  ambition  into  many 
desponding  workers. 


The  excitement  and  alarm  which  prevailed 
in  this  country  last  year  and  the  previous  one,  in 
anticipation  of  cholera,  have  entirely  subsided, 
and  yet  perhaps  the  danger  of  its  appearance  is  as 
great  to-day  as  it  has  been  at  any  time  in  the  past 
three  years.     Although  frequent  reference  to  its 
presence  in  Europe  has  been  made  in  the  daily 
press,  its  ravages  have  not  been  described  as  fully 
as  the  facts  warrant.     At  Budapest  there  have 
been  1,329  cases  with  586  deaths;  at  Fiume,  260 
cases  and  161  deaths ;  at  Trieste,  896  cases  and 
567  deaths.     In  Japan  during  1886  there  were 
158,980  cases,  of  which  100,492  were  fatal.    In 
Yokohama  alone  the  cases  numbered  8,021,  and 
the  deaths  2,278.     In  South  America,  cholera 
still  exists  at  Montevideo  and  Mendoza ;  the  U.S. 
consul,  under  date  of  Jan.  19,  reporting  that  it 
has  been  officially  declared  at  the  former  place. 
The  disease  still  exists  at  Buenos  Ayres,  though  it 
is  said  to  be  diminishing  and  of  a  less  virulent 
form  than  heretofore.    The  presence  of  cholera 
on  the  west  coast  of  South  America,  which  has 
been  announced  by  the  press,  still  lacks  official 
confirmation. 


Y0UTHFULNES8  IN  SCIENCE. 

Eveby  college  instructor  knows  only  too  well 
how  the  more  active-minded  students  are  eager  to 
grapple  with  the  mightiest  subjects,  all  in  the  un- 
tested pride  of  developing  intelligence.  Their 
themes  are,  '  The  progress  of  democracy,'  *  The 
comparison  of  French  and  English  literature,' 
« Solar  energy,'  'The  Darwinian  theory,'  *Tbe 
origin  of  mind  ; '  in  short,  all  the  vastest  problems, 
such  as  a  lifetime  is  inadequate  for.  Most  of  us 
can  gather  from  our  personal  recollections  some 
examples  of  the  foible.  Touth  does  not  know  its 
measure.  Only  maturity,  and  not  always  even 
maturity,  realizes  how  tiny  and  feeble  is  the  force 
of  the  individual  when  it  turns  to  attack  the 
world  problems,  which  stand  more  mysteriously 
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and  longer  than  the  sphinx  to  perplex  and  baffle 
humanity.  The  adolescent  mind  is  confident ;  for 
it  has  never  been  beaten,  since  it  has  never  been 
engaged  in  any  real  fighting.  It  proudly  believes 
in  its  own  success,  and  is  but  too  apt  to  look 
disdainfully  on  great  thinkers,  because  they  left 
more  to  be  thought.  It  glories  in  generalizations, 
and  Is  gladly  indifferent  to  the  harassing  details 
and  preliminaries,  with  which,  if  it  continues  ac- 
tive, it  will  afterwards  be  chiefly  and  sensibly  oc- 
cupied. 

The  young  man  is  often  a  would-be  revolution- 
ist. He  is  surprised  that  older  and  wiser  and 
better  men  are  so  benighted.  Let  us  not  be  mis- 
understood. The  young  man  we  are  characteriz- 
ing is  the  one  in  whom  the  faults  his  years  are 
prone  to  are  strongly  accented.  We  have  no  in- 
tention of  wholesale  condemnation  towards  a  class 
to  which  we  have  belonged,  and  therefore  may  be 
supposed  to  think  of  respectfully.  If  the  unfor- 
tunate individual  or  type  we  are  discussing  betakes 
himself  to  science,  he  may  do  useful  and  praise- 
worthy work,  but  he  is  pretty  sure  to  injure  its 
meritorious  part  by  adjuncts  of  misshapen  gen- 
eralization, and  of  criticisms  very  bad  in  taste  and 
unjust  in  substance.  His  pages  show  a  saddening 
spectacle  of  overgrown  self-confidence,  betrayed 
by  the  tone  of  expression,  by  the  ill-repressed 
laudation  of  his  own  theories,  and  the  bad-man- 
nered fault-finding  with  others,  perhaps  merely 
because  their  observations,  without  which  the 
young  man  could  have  done  nothing,  were  not 
exhaustive  of  the  field.  Next  follows  pitiless 
criticism  ;  the  pedestal  of  flimsy  logic  is  dashed 
away ;  the  victim  falls  from  his  eminence.  The 
specious  argumentation  is  reft,  and  the  man's 
ignorance  is  exposed  nakedly.  Last  comes  the 
cruel  abasement,  all^tbe  worse  to  bear  because  it 
is  the  public  sequel  of  elation.  And  still  the 
young  man  must  be  grateful  if  the  late  lesson  can 
be  learned  by  bis  aching  and  repentant  mind. 
Would  that  the  fire  of  the  soul  always  purified, 
and  never  consumed  !  * 


PROHIBITION. 


Interference  with  the  voluntary'  actions  of 
people  is  to  be  deprecated,  except  when  such 
actions  trespass  on  the  rights  of  other  members  of 
the  community. 

A  chemical  factory,  emitting  noisome  fumes, 
must  not  be  established  in  the  midst  of  a  town  or 
city,  or  measures  must  be  enforced  against  it  to 
prevent  the  contamination  of  the  surrounding  air ; 
a  boiler-factory,  with  its  din  of  rivet-hammering, 
most  not  be  suffered  to  disturb  the  peace  of  aresi- 
neighborhood  ;  a  gunpowder-factory  must 


not  be  allowed  to  endanger  other  properties  by  its 
proximity ;  a  graveyard  must  be  kept  away  from 
centres  of  living  population.  These  interferences 
with  the  voluntary  actions  of  factory  and  grave- 
yard owners  are  justified  by  the  fact  that  the 
interdicted  operations  are  trespasses  on  the  rights, 
because  baneful  to  the  health  or  comfort,  of  the 
community. 

Is  there  any  similar  justification  for  the  pro- 
hibition of  the  manufacture  or  sale  of  alcoholic 
liquors  ? 

We  know  that  use  is  very  apt  to  degenerate  into 
abuse  of  such  commodities ;  and  we  know  that 
more  than  half  of  the  immorality  that  afflicts 
society,  and  of  the  crime  that  fills  our  prisons,  is 
directly  traceable  to  the  abuse  of  alcoholic  liquors. 
We  know  also  that  the  heaviest  portion  of  the 
burdens  on  tax-payers  —  the  cost  of  protective, 
detective,  judicial,  reformatory,  and  punitive  es- 
tablishments —  is  largely  owing  to  the  same  cause. 
Everybody  admits,  therefore,  that  society  would 
be  justified  in  doing  whatever  is  requisite  to  pro- 
tect itself  from  the  gigantic  evils  which  spring 
from  the  liquor  traffic. 

Here,  however,  the  policy  now  widely  advo- 
cated diverges  from  the  line  of  justifiable  inter- 
ference. Prohibition  of  manufacture  or  sale  is 
not  the  proper  protective  policy.  This  interferes 
with  the  voluntary  action  equally  of  those  who 
innocently  use  as  of  those  who  criminally  abuse. 
No  notice  need  be  taken  of  the  bigot  theory,  that 
innocent  use  of  alcoholic  liquors  is  impossible. 
Let  us  grant  a  place  in  the  world  for  every  thing 
to  be  found  in  it,  and  for  every  production  of 
man's  hands.  Use  and  abuse  are  possible  for  all 
things. 

What,  then,  is  the  proper  line  of  social  action? 

Society  does  not,  and  can  not,  prevent  the  play- 
ing of  games  of  chance  by  those  who  choose  to 
waste  their  time  and  means  in  such  demoralizing 
pursuits  ;  but  society  does  interfere  with  the  busi- 
ness of  the  gambler,  the  card-sharper,  the  lottery- 
ticket  seller,  etc.  Society  does  not  seek  to  stop, 
by  futile  prohibitory  measures,  the  prevalence  of 
other  forms  of  '  social  evil,'  but  society  does  pre- 
vent the  flaunting  of  immorality  before  the  public 
eye,  and  the  use  of  the  streets  for  its  advertising 
purposes. 

So  in  reference  to  the  liquor  traffic.  No  attempt 
need  be  made,  or  should  be  made,  to  interfere  with 
manufacture  or  sale ;  but  the  most  absolute  pro- 
hibition should  be  laid  on  the  business  of  selling 
liquor  'to  be  drunk  on  the  premises.'  Saloons 
and  bar-rooms  are  evil,  and  only  evil,  and  that 
continually. 

If  a  man  wants  beer  or  brandy,  let  him  buy  it 
as  he  does  beef  or  bread,  and  by  due  measure  of 
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pint  or  gallon,  as  he  does  solid  provisions  by  ounce 
or  pound.  And  let  his  purchases  of  liquor  be  de- 
livered at  his  home,  as  openly  as  his  meat  and 
vegetables  are.  What  would  be  thought  of  the 
man  who  should  pack  his  fill  of  beefsteak  and 
oysters  within  his  own  waistcoat,  and  leave  his 
family  to  dine,  as  best  they  could,  on  bare  pota- 
toes? If  the  beer  is  good  for  the  husband,  a 
little  of  it  would  be  equally  good  for  the  wife? 

No  articles  of  consumption  are  so  tampered  with 
by  deleterious  adulterations  as  the  staples  of  the 
bar-room.  No  articles  are  sold  at  such  a  dispro- 
portion between  the  wholesale  cost  and  the  retail 
price.  Nothing  measured  by  the  yard  or  weighed 
by  the  pound  is  so  vague  in  quantity  as  the  saloon 
'  glass.'  People  sneak  behind  the  lattice-screen, 
and  submit  to  the  extortionate  dishonesty  for  the 
sake  of  the  privacy  of  their  selfish  indulgence. 
In  the  higher  order  of  such  places  the  patrons  are 
further  attracted  by  objects  of  luxury  and  sen- 
suality. Gas,  gilding,  mirrors,  statuary,  and 
paintings  are  lavished  on  the  surroundings.  The 
wretched  tippler's  home  is,  of  course,  dull  in 
comparison  with  this  brilliant  vestibule  to  the 
temple  of  vice. 

Prohibition  and  local  option  are  the  measures 
most  widely  recommended  for  the  cure  of  the 
drink-habit.  But  the  true  remedy  has  not  been 
thought  of  by  the  advocates  of  these  worse  than 
ineffective  panaceas.  The  social  curse  can  only 
be  stopped  by  stopping  the  liquor-supply  at  the 
point  where  alone  it  is  capable  of  legislative  con- 
trol. Shut  the  saloons.  Allow  no  liquor  to  be 
sold  anywhere  to  be  drunk  on  the  premises. 
This  is  the  grand  summary  of  a  grand  revolu- 
tion. 

This  •  prohibition'  leaves  to  every  man  the 
due  exercise  of  his  personal  freedom  :  it  prohibits 
only  the  manufacture  of  drunkards,  paupers, 
tramps,  and  criminals. 

The  spiders  who  fatten  on  the  weak  frequenters 
of  their  glittering  nets  of  doom  would  have  to 
turn  to  other  employments.  They  would  not  be 
the  liquor-sellers  of  the  future.  These  would  be  of 
the  class  of  ordinary  honest  tradesmen  who  put  a 
fair  price  per  definite  quantity  on  a  definite  quality 
of  their  wares.  Purchasers  would  be  protected 
as  to  quality  by  certified  inspection,  and  as  to 
quantity  by  the  compulsory  use  of  measures  in 
selling.  Cut  away  by  these  provisions,  the  source 
of  dishonest  profits  from  the  business  of  the  bar- 
room, and  even  the  proprietors  of  such  establish- 
ments would  speedily  relinquish  the  traffic. 

Prohibition  of  the  use  of  alcoholic  liquors  has 
never  succeeded  —  never  can  succeed ;  for  it  is  a 
tyranny  from  which  every  independent  mind  re- 
volts.   If  a  man  will  play  the  fool  with  his  brains 


and  his  means,  society  cannot  stop  him ;  bat  it 
ought  not  through  its  licensed  agents  to  facilitate 
the  process.  It  should,  moreover,  provide  an  easy 
means  of  family  protection  from  the  consequences 
of  drunkenness.  Legislation  can  accomplish  this, 
and  nothing  more  would  be  necessary. 

To  stop  the  sale  of  alcoholic  liquors  for  con- 
sumption on  the  premises  would  inconvenience 
nobody.  Phials  of  any  capacity  might  be  obtained 
for  use  at  home.  And  the  gilding  and  glitter  of 
the  saloon  might  still  be  available  to  render  attrac- 
tive the  tea-room,  coffee-room,  and  reading-room, 
where  families  as  well  as  individuals  might  resort 

for  the  cup  *  which  cheers  but  not  inebriates.* 

B. 


PETER'S  ATTACK  ON  PASTEUR. 

The  discussion  in  the  Paris  academy  of  medi- 
cine, which  originated  in  Professor  Peter's  recent 
paper  on  death  by  hydrophobia  after  preventive 
inoculation,  was  concluded  at  the  last  meeting 
(Jan.  18).  Professor  Peter  spoke  again  upon  the 
subject,  but  in  much  milder  language,  and  his  re- 
marks may  be  summarized  as  follows :  — 

When  death  takes  place  after  preventive  inocu- 
lation, the  defenders  of  Pasteurism  recur  to  an 
alibi  or  to  extenuating  circumstances  instead  of 
confessing  the  truth.  For  instance,  they  argue 
that  death  was  due  to  some  other  cause,  such  as 
uraemia,  meningitis,  or  albuminuria,  but  not  to 
hydrophobia.  In  other  cases  they  admit  that  hy- 
drophobia is  the  cause  of  death,  but  they  explain 
it  by  stating  that  the  patient  did  not  apply  for 
treatment  until  it  was  too  late.  M.  Peter  does 
not  accept  these  excuses,  and  bluntly  says,  that, 
if  patients  die  after  having  submitted  to  preven- 
tive inoculation,  their  death  is  due  to  the  inocula- 
tion, entirely  ignoring  the  effects  of  the  rabid  ani- 
mal's bite.  Pasteur's  method,  according  to  M. 
Peter,  is  an  ingenious  one ;  but  it  should  not  be 
applied  to  man,  especially  the  more  recent  method 
of  intensive  inoculation.  The  old  method,  he  ad- 
mits, is  harmless  though  useless ;  the  new  meth- 
od, he  claims,  is  harmful,  even  murderous.  To  it 
and  not  to  the  bites  of  the  rabid  animals,  he  at- 
tributes  the  recent  death  of  patients  with  hydro- 
phobic symptoms,  after  preventive  inoculation. 

M.  Brouardel,  in  a  short  matter-of-fact  address, 
said  that  M.  Peter's  arguments  were  utterly  illog- 
ical, and  concluded  by  giving  the  statistics  of  re- 
sults already  achieved  at  Odessa,  as  follows :  out 
of  101  cases  treated  by  the  ordinary  method,  there 
were  7  deaths ;  out  of  85  cases  treated  by  the 
mixed  method,  1  death ;  out  of  140  cases  treated 
by  the  intensive  method,  not  one  death.  This  dis- 
posed of  the  charge  that  the  latter  method  is  mur- 
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deroue.  M.  Vulpian  stated  that  out  of  186  cases 
of  bites  inflicted  in  the  face  by  animals  known  to 
be  rabid,  treated  by  the  ordinary  method,  there 
were  10  deaths ;  oat  of  60  similar  cases  treated 
by  the  intensive  method,  no  deaths.  As  to  the 
-charge  that  the  method  is  useless,  that  is  refuted 
by  statistics  already  familiar  to  those  interested 
in  the  subject. 

M.  Vulpian  spoke  at  some  length  on  the  possibil- 
ity of  encountering  the  paralytic  form  of  hydro- 
phobia in  man  under  ordinary  conditions,  men- 
tioning some  cases  which  prove  that  it  does 
sometimes  exist  where  the  person  bitten  by  rabid 
animals  has  not  been  subjected  to  preventive  in- 
oculation. 

The  discussion  is  ended  for  the  present,  but  it 
will  doubtless  begin  again  at  some  future  time. 
Though  M.  Peter  was  somewhat  moderate  in  his 
remarks  at  the  last  meeting  of  the  academy,  he 
does  not  seem  to  possess  the  spirit  of  scientific 
-criticism,  perceiving  neither  the  weight  of  the 
arguments  advanced  in  opposition  to  his  assertions 
nor  the  fallacy  of  some  of  his  own. 

As  M.  Pasteur  has  been  accused,  though  wrong- 
fully, of  concealing  the  results  of  his  treatment,  it 
has  been  decided  to  publish  statistics  monthly, 
instead  of  quarterly  as  heretofore.  They  will 
appear  in  the  Annate*  de  I9  institut  Pasteur,  which 
will  be  published  under  the  direction  of  M.  Du- 
olaux. 


ST.  PETERSBURG  LETTER. 
The  geographical  event  of  the  season  is  the 
return  of  Potanin,  who  is  expected  here  in  time 
to  attend  the  annual  meeting  of  the  Russian  geo- 
graphical society  this  month.  A  large  map  of  the 
route  travelled  by  him  is  being  prepared  by  Colonel 
Bolachew,  the  military  cartographer.  The  pre- 
vious travels  of  Potanin  were  especially  note- 
worthy on  account  of  his  ethnological  and  anthro- 
pological studies ;  but  the  chief  importance  of  the 
expedition  from  which  he  now  returns  lies  in  the 
geographical  studies  made  by  him  in  the  higher 
parts  of  Asia,  not  only  because  he  has  visited 
regions  heretofore  untrodden  by  civilized  man, 
but  also  because  of  the  accuracy  of  his  observa- 
tions in  those  regions.  The  latitude  and  longitude 
of  sixty  different  points  have  been  ascertained, 
and  the  barometrical  observations  of  the  expedi- 
tion will  permit  of  a  tolerably  accurate  determina- 
tion of  heights.  There  were  4,600  versts  of 
accurate  survey  made,  and  this  in  the  parts  least 
known,  while  in  the  more  thickly  settled  regions 
approximate  surveys  only  were  found  possible. 
Hie  co-operation  as  topographer  of  Skassi,  who 
accompanied  Severtzow  on  many  of  his  travels, 
contributed  much  to  these  results.    The  travellers 


were  exceedingly  well  received  by  the  Chinese 
authorities,  who  furnished  them  with  guides  and 
all  necessary  information.  The  most  important 
work  was  done  on  the  journey  from  Koko-Nor 
directly  north  to  Kiachta  by  way  of  the  Gobi 
desert.  The  river  Ersin-Gdl  was  followed  over  a 
great  part  of  its  course  to  the  point  where  it  falls 
into  Lake  Soyok-Norinto.  Farther  northward 
four  ranges  of  mountains  were  found. 

The  second  in  importance  of  the  Russian  scien- 
tific expeditions  of  the  past  year  was  the  so-called 
Chan-Tengri  expedition,  headed  by  Ignatiew,  who 
visited  the  glaciers  of  that  mountain.  The  results 
of  the  expedition  are  not  yet  made  public.  He 
travelled  through  the  Muzart  pass,  and  found  it  to 
be  as  difficult  of  access  as  it  was  generally  believed 
to  be.  The  botanist  Erasnow  took  a  more  easterly 
road,  and,  traversing  the  Bedel  pass,  went  to 
Utsch-Turfan.  Much  is  to  be  expected  from  the 
latest  work  of  this  young  naturalist,  if  we  may 
judge  by  what  he  has  already  accomplished. 

The  secretary  of  the  Geographical  society,  A. 
W.  Grigofiew,  recently  attempted  to  visit  the 
Solovetz  Islands  in  the  White  Sea,  desiring  to 
make  observations  on  the  depth  and  temperature 
of  the  waters  there,  but,  as  he  could  find  no  ship 
to  transport  him  thither,  did  not  succeed  in  reach- 
ing the  islands.  He  made  an  excursion,  however, 
to  the  waterfalls  of  Kiwatsch  and  Por-Porog, 
from  Petrozavodsk  on  Lake  Onega.  The  position 
of  the  latter  waterfall,  as  well  as  of  its  river,  is 
not  shown  on  any  map  as  yet.  There  is  a  great 
lack  of  astronomically  determined  points  and  of 
accurate  surveys  in  that  part  of  Russia,  and  there 
is  but  little  hope  of  any  thing  being  accomplished 
there  at  present  by  the  military  surveyors.  It 
would  be  a  good  field  for  private  enterprise,  as  the 
region  may  be  easily  reached  from  St.  Petersburg 
by  means  of  the  steamers  plying  on  Lakes 
Ladoga  and  Onega.  It  is  a  picturesque  country, 
with  numerous  lakes  and  waterfalls,  and  affords 
excellent  salmon  and  trout  fishing. 

Some  new  data  on  the  topography  of  the  coun- 
try between  Vologda  and  Archangel  were  obtained 
during  the  past  summer  by  Kusnezow.  The 
greatest  elevation  on  the  watershed  between  the 
Volga  and  the  Dwina  was  found  to  be  766  feet. 
Thus  the  topographical  work  of  Russia  is  slowly 
advancing. 

The  Geographical  society  has  under  considera- 
tion some  short  practical  instructions  to  explorers, 
the  main  point  aimed  at  being  to  draw  their  at- 
tention to  the  alleged  gradual  drying-up  of  the 
inland  waters  of  the  Asiatic  continent.  It  has 
already  been  mentioned  that  Jadrinzew,  on  com- 
paring last-century  maps  with  those  of  recent 
years,  finds  that  the  lakes  of  the  Baraba  steppe, 
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such  as  Tschany,  for  instance,  have  shrank  to  half 
their  former  dimensions.  On  personal  examina- 
tion of  those  lakes,  he  found  many  traces  of  a 
recent  decrease  in  their  waters.  Russia  has  so 
many  lakes,  that  the  study  of  their  physical  geog- 
raphy is  especially  important. 

The  pendulum  ordered  last  year  has  been 
brought  from  Hamburg  to  St.  Petersburg  by  Pro- 
fessor Lenz.  It  has  been  carefully  tested,  and 
Professor  Bredichin,  the  astronomer,  will  make 
determinations  of  gravity  with  it  next  summer  in 
the  vicinity  of  Moscow. 

Among  the  recent  changes  in  the  personnel  of 
the  Geographical  society,  the  following  may  be 
mentioned :  General  Stebnitzky  has  been  chosen 
president  of  the  mathematical  section,  and  Prof. 
W.  Lamanskyof  the  ethnographical  section.  The 
former  is  known  by  his  excellent  geodetical  work 
in  the  Caucasus  and  the  eastern  part  of  Asia  Mi- 
nor, and  also  by  his  works  on  local  attraction. 
The  latter  gentleman  is  one  of  our  most  eminent 
Slavists. 

The  eclipse  of  Aug.  19  will  be  visible  over  a 
great  extent  of  Russian  territory.  The  question 
as  to  the  best  methods  of  its  observation,  which 
was  discussed  last  spring  by  the  Physico-chemical 
society,  is  now  being  considered  by  the  Meteoro- 
logical commission  of  the  Geographical  society, 
which  will  occupy  itself  mainly  with  observations 
on  pressure  and  temperature  during  the  eclipse. 
It  has  not  been  decided  what  expeditions  will  be 
equipped  for  the  purpose,  and  only  two  points  of 
observation  have  as  yet  been  determined  upon. 
One  or  two  astronomers  will  be  stationed  on  the 
estate  of  General  Maiewsky,  in  the  district  of  Tver, 
where  an  astronomical  observatory  is  established ; 
and  Professor  Bredichin,  with  two  English  friends, 
will  take  observations  on  his  estate  in  the  govern- 
ment of  Kostroma.  It  is  not  as  yet  known  whether 
or  not  the  Pulkowa  observatory  will  send  out  a 
party.  The  visibility  of  the  eclipse  on  land  will 
be  unusually  great ;  and  the  country  west  of  Lake 
Baikal,  where  the  totality  will  be  seen,  is  tolerably 
well  settled  ;  and  to  Tomsk,  at  least,  the  railroad 
and  steamboat  communications  are  good.  The 
time  of  the  year  is  favorable,  and  the  hour,  7 
a.m.,  is  such  that  the  morning  fogs  will  have 
been  dissipated. 

The  question  as  to  the  new  chair  of  geography 
in  the  Russian  universities  is  under  discussion. 
The  universities  of  Moscow,  Kharkow,  Kasan, 
and  Odessa  have  already  sent  their  opinions  to 
the  ministry  of  public  instruction,  that  of  St.  Pe- 
tersburg is  still  considering  the  subject,  while 
Prof.  A.  Woeikof  has  been  sent  to  different  coun- 
tries of  Europe  on  a  scientific  mission  in  connec- 
tion with  the  matter. 


The  Academy  of  sciences  has  recently  elected  to 
membership  two  chemists  and  a  mathematician. 
The  former,  Professor  Beketow,  of  Khartow,  and 
Professor  Beilstein  of  the  Technological  institute 
of  St  Petersburg,  are  well  known  abroad ;  the 
latter,  Dr.  Maroow,  of  St  Petersburg,  is  a  young 
man  of  great  talent,  who  occupied  the  chair  of 
Professor  Tschebischew  after  the  latter  left  the 
university. 

Among  recent  scientific  publications  may  be 
mentioned  that  of  M.  A.  Rykatschew  on  the  freez- 
ing and  opening  of  rivers  and  lakes  in  Russia. 
The  author,  with  the  assistance  of  three  naval 
officers,  — Kowalsky,  Maliarewsky,  and  Fileniua, 
—  has  collected  a  great  quantity  of  material  which 
he  has  used  in  a  very  able  manner.  For  the  dates 
of  opening  of  the  rivers,  lakes,  etc.,  he  has  availed 
himself  of  observations  at  907  different  points, 
and,  for  those  of  their  freezing,  690  points.  Some 
of  these  observations  extended  over  long  periods, 
those  relating  to  the  Neva  at  St  Petersburg, 
Vistula  at  Warsaw,  Dwina  at  Archangel,  Angara 
at  Irkutsk,  DOna  at  Riga,  and  Kuro  at  Storkflro, 
reaching  back  over  a  hundred  years ;  the  Onega 
at  Onega,  Bielaya  at  Ufa.  Volga  at  Saratov,  Obi  at 
Barnaul,  Sookhona  at  Ustiug-Weliki,  Sysola  at 
Ust-Sysolsk,  and  Yenisei  at  Yeniseisk,  more  than 
eighty  years.  The  following  table  shows  the  num- 
ber of  available  observations  as  to  time  of  opening 
and  freezing  at  the  points  mentioned  during  the 
number  of  years  given  in  the  first  column :  — 


Opening. 

Freezing. 

80  yean  or  more 

60  to  79  yean. 

80  •*  49     " 

90  "  89     " 

10  ••  19     " 

Less  than  10  years. 

18 

14 

89 

186 

941 

464 

11 

10 

80 

119 

989 

408 

In  the  book  under  consideration  the  observa- 
tions for  each  year  are  given  separately.  The  re- 
sults are  also  graphically  shown  by  three  charts  or 
diagrams,  —  one  for  the  date  of  opening,  one  for 
that  of  freezing,  and  one  for  the  number  of  days 
the  rivers  are  frozen.  As  might  be  expected, 
there  is  nearly  always  a  retardation ;  that  is,  the 
rivers  do  not  freeze  over  until  some  days  after  the 
temperature  has  fallen  below  0°,  and  do  not  open 
until  some  days  after  it  has  risen  above  0°.  This 
retardation  is  greater  for  large  rivers  than  for 
small  ones.  The  explanation  of  this  difference 
is,  that  a  longer  time  is  required  to  chill  a  large 
body  of  water  than  a  smaller  one ;  and,  on  the 
other  hand,  the  melting  of  the  snow,  and  the 
consequent  snow-water,  sooner  affects  the  ice  of 
a  small  river  than  that  of  a  larger  one.    But 
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when  once  begun,  the  thawing  and  breaking-up 
of  the  ice  on  a  huge  river  proceed  more  rapidly 
than  on  a  smaller  one.  This  retardation  is 
greater  on  the  Volga  than  on  any  other  river  in 
Russia.  On  the  major  part  of  its  middle  and 
lower  coarse  it  remains  unfrozen  for  more  than 
thirty  days  after  the  temperature  has  fallen 
below  0°,  and  it  does  not  open  in  the  spring 
until  at  least  fifteen  days  after  the  temperature 
rises  to  that  point. 

To-day,  at  the  yearly  meeting  of  the  Academy 
of  sciences,  a  commemorative  gold  medal  was 
presented  to  Gen.  N.  M.  Prjevalaky.  O.  E. 

St.  PeteiBbiir*,  Jan.  10. 


NOTES  AND  NEWS. 


At  the  last  meeting  of  the  board  of  regents,  two 
assistant  secretaries  were  appointed  to  aid  the  sec- 
retary in  the  work  of  the  Smithsonian  institution. 
Prof.  S.  P.  Langley  of  Alleghany  City,  Penn.,  was 
appointed  as  assistant  secretary  in  charge  of  ex- 
changes, publications,  and  the  library  ;  and  Prof. 
G.  Brown  Goode,  as  assistant  secretary  in  charge 
of  the  national  museum. 

—  The  Cincinnati  society  of  natural  history  pre- 
sents an  unusually  attractive  course  of  free  popu- 
lar scientific  lectures  the  present  season.  This  is 
the  sixth  course,  and  the  subjects  are  as  follows : 
1  Climate,  plant-life,  and  consumption,'  Dr.  W.  A. 
Dun  ;  •  Deep-sea  explorations,'  Joseph  F.  James  ; 
'The  moon,'  J.  G.  Porter;  'The  retreat  of  the 
ice  and  the  evolution  of  Lake  Erie,'  E.  W. 
Claypole ;  '  The  U.  S.  fish  commission,'  Her- 
bert Jenney  ;  « Forestry,'  R.  H.  Warder ;  *  Sun- 
spots,'  Amos  R.  Wells;  'Gas  as  a  fuel,'  N. 
W.  Lord ;  *  Glaciers  and  earthquakes,'  J.  W. 
Hall;  *  Primeval  man,'  E.  D.  Cope;  ( Bird- 
life,'  F.  W.  Langdon.  The  first  lecture  was  given 
on  Jan.  14,  and  the  others  follow  at  intervals  of 
one  week.  The  society  is  unusually  active  this 
year,  and  is  in  a  prosperous  condition.  A  lyceum 
for  young  people  has  been  inaugurated,  and  ninety 
names  are  now  enrolled.  The  object  is  to  interest 
children  in  the  study  of  natural  history,  and  there 
is  every  reason  to  believe  the  plan  will  succeed. 
In  addition  to  these,  a  course  of  lectures  on  physi- 
ology, by  Dr.  C.  E.  Caldwell,  to  the  school-teach- 
ers, is  being  given.  Sixty  have  been  enrolled,  and 
each  lecture  has  been  well  attended. 

—  The  recent  election  in  the  California  academy 
of  sciences  held  in  San  Francisco  resulted  in  the 
election  of  the  following  officers :  president,  H. 
W.  Harkness ;  first  vice-president,  H.  H.  Behr ; 
second  vice-president,  G.  Hewston ;  corresponding 
secretary,  H.  Ferrer :  recording  secretary,  Charles 


G.  Yale  ;  treasurer,  JohnDalber ;  librarian,  Carlo* 
Troyer ;  director  of  the  museum,  J.  C.  Cooper  ; 
trustees,  Charles  S.  Crocker,  T.  P.  Madden,  J.  M* 
McDonald,  E.  L.  G.  Steele,  S.  W.  Holladay,  Dr. 
Hayes,  and  E.  J.  Molera.  Prof.  George  Davidson,, 
who  had  been  president  of  the  academy  for  fifteen 
years,  was  not  re-elected.  By  the  will  of  the  late- 
James  lick,  the  academy  will  receive  two  hundred 
thousand  dollars,  a  portion  of  which  will  be  de- 
voted to  the  erection  of  a  new  building. 


—  Consul  Bissinger,  at  Beirut,  in  a  recent  re- 
port to  the  department  of  state,  says  that  the  pre- 
liminary and  experimental  borings  in  the  extensive 
oil  regions  on  the  littoral  of  the  Red  Sea  are  beings 
pushed  forward  with  unabated  vigor  by  the  Egyp- 
tian government.  An  efficient  staff  of  geologists,, 
mining  engineers,  and  other  experts  from  the- 
United  States,  Great  Britain,  and  Belgium,  are- 
busily  at  work,  ably  seconded  by  experienced 
assistants  from  the  American  and  Russian  oil- 
fields. Improved  machinery  and  mechanical  ap- 
pliances of  every  description  have  recently  been 
landed  at  the  newly  constructed  harbor  situated 
about  two  miles  north-north-east  of  the  petroleum- 
wells.  These  wells  are  pools  of  a  black-looking?, 
bitumen-like  substance,  which  emit  an  unmistak- 
able odor,  and  scent  the  desert  air  for  miles, 
around.  The  whole  district,  from  Gemsah  in  the* 
south  to  over  twenty  miles  north  of  Djebel  Teyt, 
presents  every  indication  of  the  presence  of  oil ; 
and  when  it  is  remembered  that  oil  was  •  struck  *" 
at  a  moderate  depth  at  the  first  boring,  and  a 
'  flowing  well '  was  produced  at  a  greater  depth  at 
a  subsequent  boring,  there  is  every  reason,  it  is 
claimed  by  those  having  devoted  much  time  and 
thought  to  the  subject,  to  believe  that  the  fields, 
contain  petroleum  deposits  in  such  abundance  as 
to  fully  justify  the  immense  expenditures  ven- 
tured in  the  elaborate  preliminary  operations  by 
the  Egyptian  government.  A  more  recent  report 
announces  that  well  No.  1,  at  Gemsah,  is  now 
spouting  pure,  heavy  petroleum  at  a  depth  of  125- 
feet. 

—  The  house  library  committee  has  made  a 
favorable  report  on  the  resolution  providing  for  a 
joint  committee  of  five  senators  and  eight  mem- 
bers to  consider  the  expediency  of  holding,  in 
1892,  an  international  exhibition  of  the  industries, 
and  products  of  all  nations,  to  be  held  at  Wash- 
ington in  1892,  to  commemorate  the  four  hun- 
dredth anniversary  of  the  discovery  of  America. 

—  An  amendment  will  be  added  to  the  sun- 
dry civil  bill  in  the  senate,  constituting  the  secre- 
tary of  state,  the  secretary  of  the  Smithsonian 
institution,  and  the  librarian  of  congress,  a  oom- 
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mission  to  report  to  congress  the  character  and 
value  of  the  historical  and  other  manuscripts  he- 
longing  to  the  government,  and  what  method  and 
policy  should  be  pursued  in  regard  to  editing 
them. 

—  The  Yellowstone  park  bill  was  passed  by  the 
senate  last  week.  It  defines  the  park  boundaries, 
places  it  under  the  exclusive  jurisdiction  of  the 
United  States,  and  sets  the  territory  apart  as  a 
public  park  and  pleasure-ground  for  the  benefit 
of  the  people.  The  secretary  of  the  interior  is 
authorized  to  make  rules  for  the  management  and 
-care  of  the  park,  and  provision  is  made  for  a 
detail  of  troops  to  protect  its  beauties.  All  hunt- 
ing of  wild  animals  or  birds,  except  animals  dan- 
gerous to  human  life,  fishing  with  nets  or  traps, 
is  prohibited,  and  violations  are  punished  by  fine 
and  imprisonment.  The  President  is  to  appoint  a 
commissioner,  who  is  to  reside  in  the  park,  and 
act  as  a  justice  of  the  peace  in  placing  offenders 
within  the  jurisdiction  of  a  district  court.. 

—  <J)ne  of  the  most  complete  and  most  valuable 
collections  of  Indian  folk-lore  yet  published  is  the 
volume  of  '  Indian  traditions  of  north-western 
Canada'  (Traditions  Jndiennes  du  Canada  Nord- 
tcest),  which  has  just  appeared  in  the  series  of 
"  Les  literatures poptdaires  de  toutes  les  nations9 
<Paris,  Maissonneuve  Freres  et  Ch.  Leclerc).  The 
author,  the  Rev.  Emile  Petitot,  who  was  for 
twenty  years  a  missionary  among  the  tribes  of  the 
far  north,  is  well  known  to  scholars  by  his  excel- 
lent comparative  grammar  and  dictionary  of  the 
Dend-Dindjie  dialects,  and  by  many  other  useful 
works  on  the  philology  and  ethnography  of  north- 
ern America.  The  present  collection  is  chiefly 
devoted  to  the  legends  and  traditions  of  the  far- 
spread  Athabascan  tribes — styled  Dene-Dind jie  by 
the  author  —  occupying  the  vast  region  between 
the  Eskimo  of  the  northern  coasts  and  the  Algon- 
quin and  Dakota  tribes  of  the  Red  River  and  Sas- 
katchewan countries  on  the  south.  The  stories 
are  given  in  the  bald  simplicity  of  a  literal  version, 
with  no  attempt  at  literary  garnishing,  —  a  fact 
made  clear  by  the  addition,  in  some  cases,  of  the 
original,  with  an  interlinear  translation.  Even  in 
this  rude  guise,  evidence  of  no  small  imaginative 
power  is  frequently  apparent.  What  is  chiefly 
remarkable  is  that  (with  a  very  few  exceptions) 
these  Athabascan  legends  differ  totally,  in  their 
incidents  and  their  mythology,  from  the  folk-tales 
of  their  neighbors,  —  the  Eskimo  on  the  one  side, 
and  the  Algonquin  and  Dakota  tribes  on  the  other. 
The  exceptions  are  in  a  few  of  the  stories  of  the 
more  southern  tribes,  which  differ  widely  from 
the  rest,  and  are  clearly  borrowed  from  the  Algon- 
quin Crees.    This  distinct  character  of  the  Atha- 


bascan legends  confirms  the  fact,  which  has  been 
noticed  by  Major  Powell  and  other  careful  ob- 
servers, that  the  Indians  of  each  linguistic  family 
have  their  own  special  mythology,  different  from 
all  others,  —  a  fact  certainly  of  great  and  far- 
reaching  importance  in  ethnological  science.  1L 
Petitot  has  some  fanciful  theories  about  a  connec- 
tion between  the  Indians  and  the  ten  tribes  of 
Israel,  and  also  —  what  seems  rather  inconsistent 
—  about  the  reference  of  some  of  the  legends  to  the 
glacial  era,  the  change  in  the  earth's  axis,  and 
other  primeval  events.  As  in  the  case  of  that 
learned  and  estimable  but  somewhat  visionary 
writer,  the  late  Abbe  Brassenr  de  Bourbourg,  — 
of  whom  our  author  much  reminds  us,  —  readers 
can  accept  the  valuable  facts  which  he  honestly 
gives  them,  without  troubling  themselves  about 
his  peculiar  hypotheses. 

—  Following  the  monograph  on  *  Co-operation 
in  a  western  city,'  by  Albert  Shaw,  Ph.D.,  the 
American  economic  association  announces  the 
publication  of  a  history  of  '  Co-operation  in  New 
England,'  by  'Edward  W.  Bemis,  Ph.D.,  to  be 
issued  Feb.  5.  Dr.  Bemis  has  made  a  study-  of 
co-operation,  and  this  work  will  be  a  guide  for 
co-operators,  and  contain  many  facts  to  interest 
the  student  of  the  labor  problem.  Copies  may  be 
had  of  Dr.  Richard  T.  Ely,  secretary,  Johns  Hop- 
kins university,  Baltimore,  Md. 

—  Mr.  G.  W.  Hill  of  the  Nautical  almanac 
office,  Washington,  was  awarded  the  gold  medal 
of  the  Royal  astronomical  society,  at  the  Decem- 
ber meeting,  for  his  laborious  and  masterly  re- 
searches upon  the  '  Lunar  theory.' 

—  The  Royal  society  of  New  South  Wales  offers 
its  medal  and  a  money  prize  for  the  best  commu- 
nication (provided  it  be  of  sufficient  merit)  con- 
taining the  results  of  original  research  or  ob- 
servation upon  each  of  the  following  subjects :  — 
Series  vi.  (to  be  sent  in  not  later  than  May  1, 
1887) :  No.  20,  '  On  the  silver-ore  deposits  of  New 
South  Wales,'  the  society's  medal  and  £25 ;  No. 
21,  4  Origin  and  mode  of  occurrence  of  gold-bear- 
ing veins  and  of  the  associated  minerals,*  the 
society's  medal  and  £26;  No.  22,  'Influence  of 
the  Australian  climate  in  producing  modifications 
of  diseases,'  the  society's  medal  and  £25 :  No.  38, 
'On  the  Infusoria  peculiar  to  Australia,'  the 
society's  medal  and  £25.  Series  vii.  (to  be  sent  in 
not  later  than  May  1,  1888) :  No.  24,  '  Anatomy 
and  life-history  of  the  Echidna  and  Platypus,'  the 
society's  medal  and  £25 ;  No.  25,  *  Anatomy  and 
life-history  of  Mollusca  peculiar  to  Australia,'  the 
society's  medal  and  £25 ;  No.  26,  '  The  chemical 
composition  of  the  products  from  the  so-called 
kerosene  shale  of  New  South  Wales,'  the  society's 
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medal  and  £.'5.  Series  viii.  (to  be  sent  in  not 
later  than  May  1,  1889) :  No.  27, '  On  the  chemis- 
try of  the  Australian  gams  and  resins/  the  society's 
medal  and  £25 ;  No.  28,  '  On  the  aborigines  of 
Australia,'  the  society's  medal  and  £26 ;  No.  29, 
'On  the  iron-ore  deposits  of  New  South  Wales, ' 
the  society's  medal  and  £25  ;  No.  80,  « List  of  the 
marine  fauna  of  Port  Jackson,  with  descriptive 
notes  as  to  habits,  distribution,  etc.,'  the  society's 
medal  and  £35.  The  competition  is  in  no  way 
confined  to  members  of  the  society,  nor  to  resi- 
dents in  Australia,  but  is  open  to  all  without  re- 
striction. No  award  will  be  made  for  a  mere 
compilation,  however  meritorious  in  its  way  :  the 
communication,  to  be  successful,  must  be  either 
wholly  or  in  part  the  result  of  original  observa- 
tion or  research  on  the  part  of  the  contributor. 

—  The  annual  report  of  the  director  of  the 
Harvard  observatory,  which  was  presented  to 
the  visiting  committtee  on  Dec.  7,  has  just  been 
printed  as  a  part  of  the  report  of  the  president  of 
the  university.  Professor  Pickering  is  to  be  con- 
gratulated upon  the  highly  satisfactory  financial 
basis  on  which  the  observatory  is  at  length  placed, 
through  the  munificence  of  the  late  Robert  Treat 
Paine.  About  half  of  the  Paine  bequest,  or  $164,- 
198,  is  now  available  ;  and  the  endowment  of  the 
observatory,  which  was  $164,000  in  1875,  and 
$227,000  in  1885,  has  now  risen  to  $898,046.  A 
share  of  the  increased  funds  must  be  applied,  for 
the  present,  to  needed  repairs,  and  to  the  publica- 
tion of  observations  already  made.  The  15-inch 
equatorial  is  to  have  a  new  mounting,  and  Pro- 
fessor Pickering  hopes  that  at  no  distant  day 
means  may  be  found  for  replacing  the  observatory 
building  by  one  better  adapted  to  the  requirements 
of  modern  astronomy.  The  report  details  the 
work  of  the  various  instruments,  particular  at- 
tention being  given  to  the  subject  of  photometry, 
as  in  past  years.  The  most  important  new  work 
of  the  observatory  is  in  the  field  of  stellar  pho- 
tography. For  this  investigation  Mrs.  Draper  has 
lent  the  11-inch  photographic  lens  employed  by 
her  husband,  the  late  Dr.  Henry  Draper,  at  his  ob- 
servatory on  the  Hudson,  and  has  provided  means 
for  its  new  mounting,  as  well  as  for  the  prosecu- 
tion of  the  researches  to  which  it  is  to  be  devoted. 
We  regret  to  note  the  resignation  of  Professor 
Rogers,  the  first  assistant  for  the  past  fifteen 
years,  and  the  observatory  suffers  a  second  loss 
in  the  resignation  from  its  staff  off  Mr.  S.  C. 
Chandler,  jun. 

—  During  the  past  week  the  U.  S.  fish  commis- 
sion made  the  following  distribution  of  Cali- 
fornia trout  in  the  localities  given :  800  yearling 
trout  were  placed  in  Swinks  Lake,  near  Scottsboro, 


Ala.;  175 yearling  in  Sauters  Creek,  Ala.;  175  two- 
year-old  in  Paint  Creek,  Ala.;  175  yearling  in 
Bear  Creek,  near  Benton,  Ala.;  75  yearling  and 
100  two-year-old  in  Flint  River,  near  Brownsboro, 
Ala.;  175  one-year-old  in  Crow  Creek,  Ala.;  175 
two-year-old^  in  Lookout  Creek,  near  Rising  Fawn, 
Ga.;  178  two-year-old  in  the  South  Fork  of  the 
Chickamauga  River,  near  Chattanooga,  Tenn. 
The  next  distribution  of  trout  will  be  made  during 
the  coming  week,  and  will  cover  the  states  of 
Ohio,  Indiana,  and  Michigan. 

—  It  has  been  settled  that  the  gift  of  President 
White's  valuable  historical  library  to  Cornell  uni- 
versity is  to  be  followed  by  the  erection  of  a  large 
library  building  by  the  college  authorities. 

LETTERS  TO  THE  EDITOR. 

•S  Correspondents  ore  requeued  to  be  a*  brief  as  possible.  The 
writer'*  name  is  in  ait  cases  required  as  proof  of  good  faith. 

Sources  of  nitrogen  assimilated   by   growing 

'  plants. 

In  my  address  before  section  O  at  Buffalo  last 
August,  I  gave  a  resume0  of  the  investigations  made 
up  to  that  time  in  respeot  of  the  sources  of  nitrogen 
consumed  by  plants.  The  general  conclusions  of 
this  paper  were  given  in  the  abstract  of  the  address, 
which  appeared  m  Science.  Since  that  time  two  im- 
portant investigations  have  been  published,  and  I 
feel  that  I  ought  to  add  an  abstract  of  these  as  a  sup- 
plement to  the  one  you  made. 

Atwater  (Amer.  chem.  journ.,  viii.  Nos.  5  and  6) 
has  shown,  in  two  papers  recently  published,  that  in 
many  cases  there  is  a  loss  of  nitrogen  in  germinating 
plants :  in  other  words,  nitrogen  that  may  be  present 
in  a  nitrified  form,  or  in  a  form  easily  nitrified,  may 
escape  assimilation  by  being  set  free  by  the  denitri- 
fying ferment  described  by  Oayon  and  Dupetit  and 
Springer.  The  importance  of  this  fact  seems  to  have 
been  overlooked  by  most  investigators,  and  the  inti- 
mate relation  it  has  to  all  studies  of  nitrogen-assimi- 
lation will  not  be  denied  by  any  one.  Generally  it 
has  been  assumed,  that,  if  plants  show  an  amount  of 
assimilated  nitrogen  equal  to  that  in  the  seed  and 
food  supplied,  it  is  a  proof  that  no  free  nitrogen  has 
been  consumed,  either  directly  or  indirectly.  But 
if  it  should  be  established  that  much  assimilable 
nitrogen  in  the  seed  or  food  may  be  lost,  then  the 
above  assumption  cannot  be  true.  As  a  contribution 
to  the  study  of  this  interesting  problem,  Atwater's 
papers  are  worthy  of  careful  consideration. 

Hellriegel(ZHt.  d.  Ver.f.  d.  RVbenzucker-Industrie, 
November,  1886)  has  lately  published  a  paper  in 
which  he  shows  that  an  active  nitrifying  ferment 
may  prepare  unassimilable  nitrogen  for  plant-food. 
While  the  Gramineae  appear  to  possess  little  capa- 
bility of  being  nourished  by  the  nitrogen  that  can 
be  derived  from  the  atmosphere,  the  Papillionaceae 
possess  this  power  to  a  remarkable  extent.  To  a 
sterilized  earth  free  of  nitrogen  was  added  a  few 
cubic  centimetres  of  an  aqueous  extract  of  earth 
taken  from  a  field  where  peas  were  in  active  growth. 
Peas  were  sprouted  in  pots  of  nitrogen-free  and 
sterilized  earth,  and  continued  to  grow  until  the 
nitrogen-supply  of  the  seed  was  exhausted.  They 
all  then  passed  into  a  state  of  starvation.    To  some 
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of  these  pots  the  earth-extract  mentioned  above  was 
added.  In  a  few  days  the  plants  took  on  a  new 
growth,  totally  out  of  proportion  to  what  could  have 
oeen  caused  by  the  minute  quantity  of  combined 
nitrogen  contained  in  the  extract.  The  plants  in  the 
pots  not  receiving  this  remained  in  a  dying  condi- 
tion. The  micro-organisms  in  the  case  just  men- 
tioned inhabit  a  small  bulb  which  appears  on  the 
roots  of  the  plant,  and  in  this  laboratory  the  trans- 
formation of  the  nitrogen  appears  to  take  place. 

These  later  investigations  lend  emphasis  to  the 
statement  I  made  in  my  Buffalo  address:  " These 
views  of  chemists  so  distinguished,  based  as  they  are 
on  a  series  of  experiments,  extended  and  laborious, 
even  if  not  above  criticism,  must  command  our  most 
serious  attention.  They  expressly  admit  the  possi- 
bility of  the  use  of  the  free  nitrogen  of  the  atmos- 
phere, but  are  careful  not  to  literally  affirm  it.1' 

H.  W.  Wiley. 
Washington,  Jan.  28. 


Halos  seen  at  Denver. 

On  the  afternoon  of  Friday,  Jan.  7,  and  in  the 
evening,  there  was  a  brilliant  display  of  halos,  etc., 
at  Denver.  I  have  been  told  that  it  began  at  about 
1  p.m.,  but  I  did  not  see  it  until  2.30  p.m.  At  that 
time  the  sky  was  of  a  milky  hue,  from  the  presence 
of  the  ice-clouds.  The  parhelio  circle,  passing 
through  the  sun,  parallel  to  the  horizon,  could  be 
traced  entirely  around  the  sky,  except  in  the  imme- 
diate vicinity  of  the  sun :  parts  of  it  were  at  times 
temporarily  obscured  by  small,  swiftly  passing 
clouds.  The  two  principal  parhelia,  22°  distant 
from  the  sun,  were  very  bright,  and  secondary  par- 
helia were  seen  at  a  distance  of  120°.  The  halo  of 
22°  radius,  encircling  the  sun,  was  incomplete.  In 
the  zenith  was  a  faint  circle  of  red  light  about  20°  in 
diameter.  The  quadrant  nearest  the  sun  was  ex- 
panded into  a  magnificent  lune  2°  wide  at  the  broad- 
est place  :  it  displayed  the  prismatic  colors  from  red 
to  violet,  the  red  border  being  toward  the  sun.  As 
the  sun  descended  toward  the  west,  the  lune  grew 
narrower  and  longer,  being  only  1°  broad  at  3.90 
p.m.  During  the  next  ten  minutes,  clouds  rising 
from  the  western  horizon  obscured  the  sun,  and 
with  it  the  parhelio  circle.  The  lune  was  visible  for 
a  short  time  after  the  sun  had  disappeared,  but  at 
3.40  p.m.  it  too  had  vanished.  By  looking  toward 
the  west  during  the  display,  the  ice-crystals  near  the 
earth's  surface  were  plainly  visible,  and  had  the 
form  of  slender  needles. 

In  the  evening  the  sky  seemed  clear,  and  the  moon, 
lacking  two  days  of  being  full,  shone  brightly.  The 
paraselenic  circle  was  complete,  and  beautifully  con- 
trasted with  the  dark  sky.  It  was  l£°  broad  oppo- 
site the  moon,  and  grew  narrower  as  it  approached 
that  luminary.  It  could  be  traced  almost  up  to  the 
moon's  disk.  At  8  p.m.  the  halo  of  22°  radius  about 
the  moon  was  very  distinct:  at  the  highest  and 
lowest  points  there  were  rudimentary  tangent  arcs, 
and  a  consequent  increase  of  brilliancy  at  those 
points.  The  paraselenae  were  not  at  the  intersection 
of  the  halo  with  the  paraselenic  cirole,  but  on  the 
latter  about  3°  or  4°  outside  of  the  halo.  The  inner 
edge  of  the  halo  was  a  red  circle,  but  the  outer  edge 
was  an  ill-defined  ellipse,  the  major  axis  of  which 
stretched  between  the  two  paraselenae,  while  its  minor 
axis  coincided  with  the  vertical  diameter  of  the  red 
cirole.    The  space  between  the  inner  and  outer  edges 


was  filled  with  milky  light.  At  8.30  p.m.  the  par- 
aselenae had  disappeared.  Secondary  paraselenae 
were  seen  at  distances  of  120°  from  the  moon.  At  9 
p.m.  a  bright  arc  having  a  uniform  breadth  of  3°, 
and  exhibiting  prismatic  colors,  was  seen  in  the  south- 
east, being  a  portion  of  a  circle  of  about  40°  radius,, 
in  the  centre  of  which  lay  the  moon.  It  passed 
through  the  triangle  of  conspicuous  stars  (  ft,  c,  *  ) 
in  Canis  Major.  At  9.30  p.m.  all  the  circles  except 
this  one  had  vanished,  and  at  10.30  it  too  had  gone. 
I  have  been  told  that  after  midnight  the  entire  sys- 
tem of  circles  re-appeared.  There  was  no  lune  in 
the  zenith  before  midnight,  or  after,  as  far  as  I  have 
been  able  to  learn.  It  was  possible  to  see  the  ice- 
crystals  floating  down  by  looking  toward  the  moon. 
I  regret  that  I  had  no  instruments  for  making  accu- 
rate measurements  of  the  angular  distances  which  I 
estimated.  H.  A.  Howb. 

Denver  university,  Jan,  98. 


Consumption  among  Indians. 

In  Science  for  Jan.  21  (p.  76)  reference  is  made  to 
a  supposition  that  "  it  is  change  of  diet  which  is  the 
most  potent  remote  cause  of  consumption  among 
the  Indians."  Another  cause,  in  my  opinion,  is 
change  of  dress.  Before  he  came  under  the  influence 
of  civilization,  the  Indian  was  not  clothed  in  gar- 
ments that  would  interfere  with  the  free  action  of 
the  pores  of  the  skih.  If  a  live  rabbit  be  dipped  in  a 
solution  of  glue,  so  as  to  cover  its  body  with  a  coat- 
ing impervious  to  air,  it  is  surprising  how  quickly 
the  frequency  of  the  respiratory  movements  increases, 
showing  that  the  work  of  the  lungs  is  increased  by 
depriving  the  skin  of  free  access  to.  the  air. 

The  process  of  civilization  has  a  somewhat  similar 
effect  upon  the  Indian,  though  to  a  less  degree.  One 
of  the  first  lessons  in  the  effort  to  civilize  him  teaches 
him  to  envelop  himself  in  clothing  of  a  kind  that 
tends  to  impede  and  impair  the  normal  action  of  the 
skin,  the  pores  of  which  are  organs  of  excretion,  —a 
mechanism  by  which  morbid  and  waste  material  may 
be  thrown  out  of  the  system.  Deprived  of  the  as- 
sistance afforded  under  previous  conditions  by  the 
skin,  the  work  of  the  lungs  is  greatly  increased,  ren- 
dering them  peculiarly  susceptible  to  bronchitis  and 
pneumonia,  —  ailments  which  are  commonly  the  fore- 
runners of  consumption.  If  we  accept  the  theory  of 
Koch,  they  make  the  lungs  a  suitable  habitation  for 
the  bacillus  tuberculosis. 

If  we  study  the  pre-tubercular  history  of  man,  we 
find  his  clothing  in  those  times  far  different  from 
what  it  is  to-day,  when  the  percentage  of  death  from 
consumption  reaches  so  high  a  figure. 

The  fact  that  the  mortality  from  consumption 
among  the  Indians  immediately  after  they  come 
under  the  influence  of  our  civilization  is  so  much 
greater  than  among  the  whites  proves  the  truth  of 
what  I  have  advanced.  We  have  had  our  liability  to 
consumption  from  overworked  lungs  tempered  by 
hundreds  of  generations  of  ancestors  habituated  to 
the  use  of  clothing,  so  that  our  risk  is  much  less. 

The  facts  underlying  these  views  are,  1°,  the 
lungs  are  not  the  only  organs  of  respiration;  2°, 
they  are  important  excretory  organs,  and,  like  the 
kidneys  or  liver,  they  may  be  overworked;  3°,  the 
skin,  in  its  natural  condition,  as  an  organ  of  respira- 
tion and  excretion,  is  a  most  important  adjunct  of 
the  lungs.  Hal.  O.  Wtmav. 

Detroit,  Mich.,  Jan.  tt. 
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A  plea  for  civilian  control  of  the  U.  S.  weather- 
bureau. 

A  recent  discussion  of  the  value  of  the  signal-ser- 
vice weather-predictions  was  begun  in  the  Boston 
Transcript  by  a  letter  from  a  Boston  lawyer.  A  por- 
tion of  the  letter  is  here  given :  — 

11  To  the  editor  of  the  Transcript.  It  would  seem 
that  it  is  time  to  call  for  a  termination  of  the  farce  of 
publishing  the  official  weather-prognostications,  at 
least  so  far  as  the  neighborhood  of  Boston  is  con- 
cerned. Whoever  is  in  the  habit  of  looking  in  the 
morning  paper  to  find  what  weather  is  promised  for 
the  day  most  have  been  much  impressed  of  late  with 
the  faonlty  for  getting  it  all  wrong,  which  the  Wash- 
ington bureau  appears  to  possess.  [Here  follows  a 
whole  list  of  notable  failures  within  a  month.]  In 
-conclusion,  I  will  only  ask  whether  a '  weather-bureau ' 
which  produces  such  failures  as  these  is  worth  the 
cost  of  its  maintenance  ?  It  may  claim,  indeed,  that 
it  has  sometimes  prophesied  right,  but  a  man  in  a 
dark  oloset  could  not  possibly  have  guessed  always 
wrong." 

A  number  of  letters  followed  this  from  different  per- 
sons, all  of  which  agreed  in  regard  to  the  inefficiency 
of  the  signal-service  predictions ;  and  this,  I  think, 
voices  the  general  sentiment  of  the  New  England 
people.  I  had  so  frequently  heard  people  last  year, 
when  they  were  speaking  of  the  signal-service  pre- 
dictions, say,  '  Anybody  could  guess  at  the  weather,' 
that  the  question  presented  itself,  Why  was  it,  that,  in 
face  of  the  fact  that  the  official  bulletins  claimed  eighty 
or  even  ninety  per  cent  of  successful  verification, 
the  average  New  Englander  had  arrived  at  the  con- 
clusion that  the  signal  service  merely  guessed  at  the 
weather  ?  It  occurred  to  me  that  the  popular  meas- 
ure of  success  was  not  what  per  cent  some  arbitrary 
method  of  verification  gave,  but  rather  how  much 
better  were  the  predictions  than  those  which  could 
be  made  by  people  ordinarily  without  instruments  of 
any  kind? 

In  order  to  test  this,  I  had  Frank  Brown,  an  intel- 
ligent steward  of  Blue  Hill  observatory,  make  weather- 
predictions  at  sunset  for  the  following  twenty-four 
hours  on  each  day  from  last  March  to  July  inclusive. 
These  predictions  I  recorded  when  made,  and  care- 
fully verified  them  in  accordance  with  the  rules 
given  by  the  signal  service  to  voluntary  observers 
for  verifying  the  signal-service  predictions.  I  then 
-compared  his  predictions  with  those  of  the  signal 
aernce,  verified  in  the  same  manner,  and  I  found 
that  each  month  he  obtained  from  three  to  ten  per 
-cent  higher  success  than  the  signal  service. 

In  order  not  to  confine  the  test  to  one  person  alone, 
I  asked  Mr.  and  Mrs.  Davenport,  intelligent  persons 
living  near  Blue  Hill,  but  who  claimed  to  know  noth- 
ing about  the  science  of  meteorology,  to  make 
weather-predictions  during  the  month  of  June. 
These  predictions  were  made  at  sunset  for  the  twen- 
ty-four hours  beginning  at  midnight,  and  were  based 
on  the  appearance  of  the  sky  alone  without  any  in- 
struments. These  predictions  were  received  and 
recorded  when  made,  and  the  end  of  the  month 
showed  that  the  predictions  of  each,  though  slightly 
different,  were  eighty  per  cent  verified,  while  the 
signal-service  predictions  during  the  same  time  were 
only  seventy-seven  per  cent  verified. 

These  results  clearly  show  why  many  people  do 
not  regard  the  signal-service  predictions  as  of 
value. 


It  would  occupy  too  much  space  to  attempt  to  show 
why  the  signal-service  method  of  verification  makes 
them  appear  to  gain  such  high  success :  suffice  it  to 
say  that  many  of  the  cases  which,  according  to  the 
rules  adopted,  must  be  recorded  as  successful,  are 
most  glaring  failures. 

During  the  last  few  months  I  have  endeavored  to 
ascertain  the  causes  of  the  many  failures  in  New 
England  of  the  signal-service  'indications;'  and  I 
find  in  the  position  of  New  England  between  the 
lakes  on  one  side,  and  the  ocean  on  the  other,  I 
think,  a  fruitful  cause  of  the  failures  of  the  signal 
service.  We  find  from  local  observations  here  in 
Boston,  that,  when  a  storm  approaching  from  the 
west  passes  over,  the  sky  begins  to  clear  almost  im- 
mediately after  the  passage  of  the  line  of  minimum 
pressure.  But  on  a  synoptic  chart  it  is  frequently 
found,  that  even  though  the  centre  of  least  pressure 
is  off  on  the  ocean,  it  is  raining  or  snowing  at  certain 
lake  stations,  such  as  Marquette,  Oswego,  etc.;  and 
the  explanation  is  apparent,  for  the  circulation  of 
the  wind  is  such  as  to  drive  the  air  across  the  great 
lakes  to  these  stations,  where  it  arrives  laden  with 
moisture  and  ready  for  precipitation.  The  signal 
service,  ignoring  all  local  influences,  and  basing  weir 
predictions  on  the  eastward  movement  of  weather- 
changes,  predict  over  and  over  again  rain  or  snow 
for  New  England,  which,  under  such  conditions,  sel- 
dom arrives. 

Again :  an  area  of  high  pressure,  approaching  New 
England  from  over  the  Lakes,  may  be  attended  by 
fair  weather;  but  immediately  it  arrives  over  the 
Gulf  Stream,  and  begins  to  force  air  on  the  land 
from  the  north-east  or  east,  rain  begins ;  and  numer- 
ous failures  of  the  signal  service  can,  I  think,  be 
traced  to  this  cause. 

I  have  not  confined  my  studies  of  the  signal-ser- 
vice predictions  to  New  England,  but  have  closely 
watched  them  over  other  parts  of  the  country ;  and 
I  have  become  convinced  that  the  predictions  are 
based  almost  entirely  on  the  eastward  movements  of 
weather-changes,  with  but  little  regard  to  local  influ- 
ence, or  to  the  facts  elicited  by  the  splendid  re- 
searches during  the  last  ten  years  of  Looxnis,  Van 
Bebber,  and  a  host  of  others.  In  other  words,  the 
science  of  weather-predicting  in  the  United  States 
has  not  advanced  a  step  since  the  days  of  Joseph 
Henry  and  Espy.  This,  I  believe,  has  largely  if  not 
entirely  resulted  from  the  military  control  of  the 
weather-bureau.  Conventional  routine,  and  action 
without  questioning,  is  a  necessary  part  of  military 
training,  and  it  has  produced  its  fruits  in  a  blind 
following  of  a  few  rules  and  a  consequent  want  of 
advance  in  military  weather-predictions.  Not  only 
does  the  military  organization  fail  to  give  the  best 
results  which  might  at  present  be  obtained,  but  I  be- 
lieve it  is  immensely  detrimental  to  the  advance  of 
meteorology  to  a  higher  and  more  scientific  position. 
In  Europe  the  men  in  charge  of  the  weather-services 
are  scientific  men,  who  not  only  do  their  present 
work  well,  but,  sustained  and  enthused  by  their 
work,  are  investigating  the  difficult  problems  which 
present  themselves,  and  thus  pushing  meteorology  to 
a  higher  and  more  scientific  stand-point. 

Nor  do  I  think  the  detriment  of  the  military  organi- 
zation ends  with  the  predicting  department.  I  have 
known  personally  a  number  of  bright  young  men, 
intensely  interested,  and  trained  in  science  and  sci- 
entific methods,  who  were  kept  out  of  the  signal 
service  on  account   of   the  military  organization. 
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These  men  were  aware  of  their  ability  to  earn  an 
ample  sustenance  in  the  world,  anil  did  not  care  te 
release  their  liberty  and  undergo  whatever  indigni 
tiea  might  be  cast  upon  them  in  a  military  organiza- 
tion. Twice  recently  intelligent  sergeants  of  the 
signal  corps  hare  said  to  me  that  "  for  the  salaries 
paid  to  our  observers  we  could  obtain  some  of  the 
moat  intelligent  men  in  our  city :  whereas  we  now 
have  to  put  np  with  much  less  effective  work."  One 
of  these  told  me  of  an  assistant  in  his  office  who,  on 
a  very  clear  night,  recorded  the  Milky  Way  as  thin 
clouds  moving  slowly  from  the  west.  Of  course, 
snch  men  in  the  signal  office  as  fear  that  they  would 
lose  their  position  by  the  transfer  of  the  bureau  to 
civilian  control  are  bitterly  opposed  to  the  change, 
and  several  have  given  me  this  very  reason  for  op- 
poeing  the  transfer. 

That  this  communication  may,  in  the  present 
crisis,  do  something  toward  influencing  the  change 
to  civilian  control,  which  I  believe  ao  much  needed, 
is  my  earnest  hope.  H.  Him  Clayton. 

Bine  HIU  meteor,  obeerr.. 


The  pineal  eye  in  Tritylodon. 
The  accompanying  cat  represents  the  top  of  the 
skull  of  the  remarkable  mammal  Tritylodon  Owen. 
It  is  reduced  to  two-thirds  natural  size,  the  genua 
being  much  larger  than  any  other  hitherto  known 
from  the  mesozoio  period.  In  the  interval  between 
the  parietala  and  frontala,  pa  and  fr,  ia  seen  the 
parietal  foramen,  pf,  which  has  exactly  the  same 
position  and  relations  as  in  the  lizard  genua 
Spbenodon.    In  my  communication  to  Science,  Jan. 


28,  I  spoke  of  this  foramen  which  lodged  the 
pineal  eye  "  as  greatly  exceeding  that  of  any  of  the 
recent  lizards  in  relative  diameter."  I  find,  upon 
examining  the  Spbenodon  skull,  that  this  is  a  slight 
exaggeration,  and  for  tbe  words  *  relative  diameter ' 
should  be  substituted  'actual  diameter.'  Even  with 
this  limitation,  the  fact  is  of  remarkable  interest, 
and  adds  to  the  rapidly  accumulating  evidence  for 
the  reptilian  ancestry  of  the  mammals. 

Bmi  F.  Ohborh. 
a,  Pen.  1. 


Simple  qualitative  teat  for  artificial  batter. 

Professor  Seheffer  (Pharm,  Rundtch.,  1886,  iv. 
248)  has  proposed  the  following  test  for  distinguish  - 
ing  between  genuine  and  artificial  butter  :  a  mixture 
is  made  containing  40  volumes  of  rectified  amyl- 
aloohol  and  00  volumes  ether  of  .720  specific  gravity 
at  10°.  Oue  gram  of  butter-fat  is  dissolved  in  3cc 
of   this   mixture  at  26-28°.     On  ths   other  hand,  1 

Km  lard  require*  16cc.  of  the  solvent,  1  gram  tal- 
SOcc.,  and  1  gram  stearin  550cc.  For  the  experi- 
ment take  a  test-tube  of  12cc.  capacity,  and  place  ia 
it  1  gram  fat,  add  See.  of  the  fusel  oil-ether  mixture. 
After  tightly  corking  the  tune,  put  it  in  a  water  bath 
of  18",  and  with  frequent  shaking  bring  the  temper- 
ature to  38".  Jf  the  butter  is  pure,  tbe  solution  be- 
comes perfectly  clear  at  this  temperature.  If  not 
clear,  more  of  the  solution  can  be  run  in  out  of  ft  bu- 
rette, and  the  additional  quantity  required  will  be- 
some  indication  of  the  quantity  or  quality  of  the 
adulterant  which  has  been  used. 

According  to  Seheffer,  mixtures  of  pure  butter  and 
lard  gave  tbe  following  data :  — 


Butter. 

Lard. 

Quantity  of  mlxtar* 

J     " 
.1     " 
.6     " 

.8    " 
.9     " 

LOoo. 

4.8" 
B.T" 

A  trial  of  this  method  has  shown  that  it  is 
of  Riving  valuable  qualitative  indications  as  i 
purity  of  the  sample  under  examination.  I  believe 
it  is  the  best  simple  test,  capable  of  general  applies. 
tion.  which  has  been  proposed.  I  have  adopted  a 
simpler  method  of  getting  sensibly  constant  weisjbta 
than  the  one  recommended  above.  The  buttera  or 
substitutes  to  be  examined  are  molted  and  filtered  in 
the  usual  way  to  remove  salt,  water,  etc  A  lec 
pipette  is  used  to  measure  out  the  fat,  which  will  be> 
sensibly  .9  of  a  gram.  All  the  graduated  apparatus 
necessary  for  this  test  is,  therefore,  a  Ice.  and  Hoc. 

The  theory  of  the  test  is,  that  tri-stearin  ia  loan 
soluble  in  the  amyl-ether  mixture  than  tbe  other  but- 
ter-fats, and  that  the  fate  used  as  butter- substitute* 
contain  more  of  this  enbstance  than  pure  butter. 
The  test  is  chiefly  valuable  for  its  simplicity  nod 
wide  application.  H.  W.  WlLST. 


German   constructions. 

I  should  like  to  ask  your  correspondent,  Mr.  Eg- 

gert,  if  be  supposes  there  exists  any  other  language 

admitting  of  so  horrible  a  construction  as  the  pla- 

cing- together  of  six  pronouns  in  immediate  contact  T 

"Odu  derdu  mlondea  lob  soslrtlloh  Uebet" 

It  is  true  that  German  writers  of  to-day  show  » 
material  gain  in  clearness  over  most  of  those  who 
wrote  a  hundred  years  ago,  and  this  is  doubtless 
owing  to  the  increased  familiarity  of  educated  Ger- 
mans with  the  shorter  sentences  and  less  parenthetic 
forms  of  construction  used  in  English  and  French. 

M.  CU*R  Lba. 

PMIadelphla,  Jon.  ST. 
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FRIDAY,  FEBRUARY  4,  1887. 

SOME  MISCALLED   CASES  OF  THOUGHT- 
TBAN8FERRENCE. 

Such  is  the  title  of  an  article  in  The  national 
review  (January,  1887),  by  Ada  Heather-Bigg  and 
Marian  L.  Hat  chard.  This  article  deserves  to  he 
read  by  every  one  interested  in  the  subject,  and 
especially  by  the  members  of  the  English  society 
for  psychic  research.  This  society  takes  the  posi- 
tion, that,  having  ruled  out  fraud  and  collusion, 
and  still  finding  a  larger  ratio  of  successes  than 
chance  would  allow,  the  only  thing  left  is  telep- 
athy ;  and  this  is  forthwith  raised  to  the  dignity 
of  a  new  and  omnipotent  power  explaining  all  the 
mysterious  occurrences  in  hypnotism,  in  'phan- 
tasms of  the  living,'  in  deathbed  and  other  pre- 
sentiments, and  the  like.  The  true  logical  conclu- 
sion is,  that,  such  a  thing  as  telepathy  being  so 
utterly  opposed  to  the  accumulated  scientific 
knowledge  of  centuries,  the  probability  of  finding 
other  sufficient  modes  of  explaining  the  phenom- 
ena in  question  is  extremely  great :  in  other  word?, 
the  inference  is,  not  that  telepathy  is  a  fact,  but 
that  the  modes  of  explanation  thus  far  considered 
do  not  form  a  set  of  exhaustive  alternatives. 

This  is  the  rational  position  taken  by  the  writers 
of  this  article  ;  and  one  might  say  of  this,  as  they  do 
of  a  similar  point,  that  "  it  is  a  striking  proof  of 
the  blinding  effect  of  preconceived  opinion  on 
even  careful  investigators,  that  such  cautious  and 
candid  inquirers  as  Messrs.  Barrett,  Gurney,  and 
Myers  should  have  failed  to  perceive  this." 

The  notion  of  thought-transferrence  was  doubt- 
less suggested  by  the  commonplace  and  yet  very 
impressive  incident  of  two  persons  simultaneously 
expressing  the  same  thought.1  But  knowing,  as 
we  do,  how  closely  alike  are  our  modern  educa- 
tion and  interests,  the  wonder  is,  rather,  that  these 
coincidences  are  not  more  frequent  and  startling. 
This  process  is  termed  *  similar  brain-functioning ' 
in  the  above  article  ;  and  the  reason  why  its  im- 
portance is  apt  to  be  overlooked  is  because  "  so 
much  of  our  mental  activity  goes  on  sub-con- 
sciously. Thus  the  resembling  results  are  forced 
upon  our  notice,  while  the  resembling  processes 
get  overlooked." 

»  Children  are  very  much  Impressed  by  such  coincidences, 
and  the  writer  remembers  distinctly  how  in  snch  cases  the 
two  children  concerned  would  observe  the  strictest  silence, 
and,  locking  their  little  Angers  together,  would  make  a  wish 
which  was  believed  sure  to  come  true. 


G.  H.  Lewes  tells  a  story  in  point.  Walking  in 
the  country  with  a  friend,  he  heard  the  sound  of 
horses'  hoofs  behind  them,  and,  when  the  riders 
passed  by,  at  once  remarked  that  he  was  con- 
vinced that  the  riders  were  two  women  and  a 
man,  which  they  really  were.  His  companion  de- 
clared be  had  formed  the  same  conjecture  (evi- 
dently thought-transferrence,  says  the  Psychic 
research  society).  Mr.  Lewes  puzzled  over  the 
matter,  but  could  not  think  of  a  characteristic 
distinguishing  the  sound  of  a  horsewoman  from 
that  of  a  horseman.  As,  however,  it  is  a  fact  that 
men  trot  and  women  canter,  the  two  different 
sounds  had  unconsciously  registered  themselves 
in  the  brains  of  himself  and  his  friend. 

This  shows  that  (as  must  occur  daily)  "two 
persons  may  tend  to  function  similarly  in  response 
to  certain  stimuli,  yet  neither  of  them  be  aware 
of  the  tendency  ; "  and  it  is  just  such  phenomena 
that  get  utilized  by  the  telepathists. 

Guessing  a  number  is  a  very  popular  mode  of 
studying  thought-transferrence;  and,  when  the 
correct  guesses  are  more  frequent  than  the  action 
of  chance  would  predict,  the  hypothesis  of  telep- 
athy is  thought  to  be  favored.  "  From  this  con- 
clusion we  emphatically  dissent,  on  the  ground 
that  an  appreciable  percentage  of  the  successes 
must  be  put  down'  to  the  credit  of  similar  but  in- 
dependent brain-functioning.  For  it  is  a  fact,  ad- 
mitting of  easy  verification,  that  the  ordinary 
human  mind  (provided,  always,  that  it  be  sub- 
jected to  no  other  biassing  influence  beyond  that 
involved  in  the  verbal  framing  of  the  necessary 
questions)  tends  to  select  particular  numbers  in 
preference  to  others : "  in  other  words,  these 
writers  have  independently  discovered  the  '  num- 
ber-habit' which  Dr.  C.  S.  Minot  has  so  ably  dis- 
cussed in  the  Proceedings  of  the  American  society 
for  psychic  research.  This  discovery  was  brought 
about  by  noticing  that  quite  constantly  an  undue 
number  of  successes  occurred  at  the  beginning  of 
many  sets  of  number-guessings.  The  explanation 
is,  that  at  first  the  sceptic  regards  the  whole  pro- 
cess as  nonsensical,  thinks  of  the  first  number 
that  pops  into  his  head,  that  is,  he  follows  his 
number-habit ;  but  later,  wondering  at  the  suc- 
cesses, he  suspects  something,  and  adopts  a  more 
arbitrary  mode  of  selection  ;  whereupon  the  suc- 
cesses are  less  frequent. 

They  verified  this  supposition  by  simple  experi- 
ments ;  and,  to  avoid  the  telepathist's  objection 
that  perhaps  the  tendency  to  choose  particular 


116 


SCIENCE. 


[Vol.  IX..  No    20D 


numbers  was  '  transferred,1  twenty  or  thirty 
friends  were  asked  to  put  prescribed  questions 
and  tabulate  the  results.  The  results  obtained 
were  entirely  con6rmatory  of  the  so-called  num- 
ber-habit, and  "it  is  clear  that  this  varying  pre- 
dilection for  different  numbers  materially  vitiates 
all  reasoning  based  on  the  assumption  that  we 
shall  indifferently  choose  any  number."  Not 
only  are  particular  numbers  favored,  but  there 
are  decided  tendencies  to  select  numbers  on 
certain  principles :  here,  again,  the  results  first 
reached  by  Dr.  Minot  are  corroborated.  For  ex- 
ample :  in  1,120  trials  in  which  multiples  of  ten 
would  have  been  selected  100  times  by  the  action 
of  chance,  they  were  actually  selected  307  times. 
When  persons  were  asked  to  choose  a  number  (no 
limits  being  set),  it  was  found,  that,  in  172  trials, 
84  chose  numbers  under  20 ;  and  59  of  these,  num- 
bers under  10.  Yet,  if  you  set  1,000  as  the  limit 
unconsciously  implied  by  each  person,  numbers 
under  20  would  occur  only  3.26,  and  under  10  only 
1.54  times.  Again  :  when  limits  were  set  to  the 
numbers  to  be  thought  of,  there  was  a  strong  dis- 
position to  avoid  early  numbers,  and  select  those 
near  the  farthest  limits.  The  table  recording  the 
result  of  tho  numbers  persons  are  most  likely  to 
choose  is  very  suggestive,  and  should  be  com- 
pared with  the  tables  given  in  Dr.  Minot's  report. 

In  short,  as  was  recognized  long  ago  by  some 
psychologists  and  writers  on  probabilities,  the 
human  mind  is  not  calculated  to  act  like  a  die-box 
or  a  raffling- wheel,  and  to  have  numbers  chosen  is 
a  different  thing  from  having  them  drawn.  In 
fact,  it  is  possible  to  suggest  a  certain  kind  of 
number-preference  by  the  framing  of  the  question. 
When  the  question  read,  '  Choose  a  number  con- 
taining three  figures,'  the  digit  3  occurred  more 
than  twice  as  often  as  it  should  have  done  by  the 
action  of  chance.  Of  course,  this  phenomenon  is 
not  con6ned  to  numbers  :  guessing  letters  of  the 
alphabet,  names  of  people  and  towns,  and  the 
like,  would  be  very  apt  to  be  unusually  successful 
by  reason  of  independent  similar  brain-function- 
ing. In  choosing  letters,  three  tendencies  are  ob- 
served :  1°,  to  choose  A,  B,  and  C  (of  172  people, 
37  chose  A,  31  B,  and  14  C);  2°,  to  choose  one's 
own  initial  (this  was  done  27  times  in  172  cases) ; 
3°,  to  choose  Z  (12  times  in  172  cases). 

The  arguments  in  favor  of  supersensory  thought- 
transference  would  apply  as  well  to  the  common 
simultaneous  discovery  of  new  points  in  science 
by  widely  separated  observers,  or  even  to  the 
similarity  in  customs  of  unrelated  savage  tribes 
(which  Mr.  Ty  lor  so  interestingly  describes  and  so 
rationally  explains),  as  to  the  number-coincidences 
of  the  usual  « telepathic '  experiments.  The  same 
causes  that  led  to  the  development  of  the  decimal 


system,  or  to  the  selection  of  certain  numbers  as 
sacred  or  ill-omened,  are  still  active  in  creating 
the  preference  for  certain  numbers  which  is  so 
easily  overlooked.  Experiments  taking  this  factor 
into  account  can  be  devised,  and,  when  the  results 
still  leave  a  residue  of  unexplained  phenomena, 
it  is  time  enough  to  begin  to  consider  the  remote 
possibility  of  real  telepathy.  J.  J. 


IS  BOTANY  A  SUITABLE  STUDY  FOR 
YOUNG  MENt1 

An  idea  seems  to  exist  in  the  minds  of  some 
young  men  that  botany  is  not  a  manly  study ; 
that  it  is  merely  one  of  the  ornamental  branches, 
suitable  enough  for  young  ladies  and  effeminate 
youths,  but  not  adapted  for  able-bodied  and  vigor- 
ous-brained young  men  who  wish  to  make  the 
best  use  of  their  powers.  I  wish  to  show  that 
this  idea  is  wholly  unfounded,  but  that,  on  the 
contrary,  botany  ought  to  be  ranked  as  one  of  the 
most  useful  and  most  manly  of  studies,  and  an 
important,  if  not  an  indispensable,  part  of  a 
well-rounded  education.  In  support  of  this  view, 
these  four  good  and  cogent  reasons  can  be  ad- 
duced :  — 

1.  The  study  of  botany  is  an  admirable  mental 
discipline.  Any  education  is  defective  which  in- 
cludes no  training  in  the  scientific  method  of 
study  ;  that  is,  in  developing  the  powers  of  care- 
ful, minute  observation  and  comparison  in  some 
department  of  nature.  By  this  means  is  acquired 
the  habit  of  investigation,  or  the  seeking-out  of 
nature's  mysteries  by  the  use  of  one's  own  senses, 
instead  of  trusting  wholly  to  the  observations  of 
others.  This  method  of  study  may  be  learned 
through  any  branch  of  science  ;  but  botany  pre- 
sents this  advantage,  that  it  can  be  pursued  with 
less  inconvenience  and  less  expense  than  any 
other.  The  mental  training  which  botany  affords 
is  very  thorough.  The  detaik  of  plant-structure 
are  infinite,  and  essential  peculiarities  are  often  so 
hidden  as  to  be  recognized  only  by  the  most  mi- 
nute investigation.  This  involves  the  use  of  the 
microscope,  which  every  educated  man  ought  to 
understand,  since  it  reveals  to  the  eye  a  newly 
discovered  and  wonderful  world,  —  a  world  of 
which  our  grandfathers  had  but  the  faintest 
glimpses,  but  which  is  scarcely  inferior  in  interest 
to  that  larger  world  which  the  unaided  eye  can 
see.  After  this  training  of  the  powers  of  per- 
ception and  comparison,  comes  the  process  of 
generalization,  whereby  the  laws  of  vegetable  life 
are  determined  from  the  study  of  plant  forms  and 
modes  of  growth.     Thus  is  acquired  the  habit  of 

1  From  the  first  number  of  The  8wiu  Cross. 
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inductive  reasoning,  or  the  supporting  of  every 
general  proposition  upon  a  solid  foundation  of 
positive,  indisputable  fact. 

Learning  the  names  of  plants  is  but  the  begin- 
ning of  the  study  of  botany.  It  is  like  learning 
the  names  of  our  companions  or  schoolmates  be- 
fore we  become  really  acquainted  with  them. 
After  we  have  learned  to  tell  plants  apart  and  to 
call  tbem  by  name,  we  have  presented  for  study 
such  problems  as  the  laws  governing  their  dis- 
tribution, the  relation  between  the  florae  of  dif- 
ferent continents,  and  the  relation  of  variety  to 
species,  which  introduces  the  subject  of  Darwin- 
ism. The  study  of  botany  also  includes  the  fossil 
plants,  and,  by  enabling  us  to  trace  the  vegetable 
kingdom  from  its  first  appearance  upon  the  earth 
through  all  the  varying  conditions  of  the  geologic 
ages,  opens  those  tremendous  scientific  questions 
as  to  the  birth  and  infancy  of  this  world  of  ours 
which  we  now  see  in  its  maturity,  and  as  to  what 
it  will  become  in  its  old  age.  These  researches 
afford  not  only  the  amplest  mental  training,  but 
abundant  occupation  for  the  longest  life. 

2.  The  study  of  botany  promotes  physical  devel- 
opment. The  botanical  student  must  be  a  walker; 
and  bis  frequent  tramps  harden  his  muscles,  and 
strengthen  his  frame.  He  must  strike  off  across 
the  fields,  penetrate  the  woods  to  their  secret 
depths,  scramble  through  swamps,  and  climb  the 
hills.  The  fact  that  he  walks  with  an  earnest 
purpose  gives  a  zest  to  these  rambles ;  and  he 
comes  home  proud  and  happy  from  his  successful 
search  for  botanical  treasures,  with  a  keen  appetite 
and  an  invigorated  body  and  mind.  He  has  en- 
joyed himself  more  thoroughly,  and  gained  more 
substantial  benefit,  than  those  who  have  devoted 
the  same  time  to  the  bat,  the  racket,  or  the  bi- 
cycle. In  his  vacations  the  young  botanist  can 
toughen  himself  by  making  long  and  delightful 
excursions,  living  all  summer  in  the  open  air,  and 
may  even  have  opportunities  for  joining  govern- 
ment exploring  parties,  and  enjoying  the  active 
out-of-door  life  full  of  adventure  and  useful  ex- 
perience. 

3.  The  study  of  botany  is  of  great  practical 
utility.  It  is  an  essential  preparation  for  several 
important  pursuits.  The  physician  and  pharma- 
cist need  to  have  a  practical  knowledge  of  those 
plants  which  are  used  as  medicines ;  and,  if  this 
knowledge  is  not  acquired  in  early  life,  the  oppor- 
tunity never  afterward  presents  itself.  For  the 
protection  of  our  rapidly  dwindling  forests,  the 
services  of  many  skilled  foresters  will  soon  be 
required;  and  the  forester  must  be  a  practical 
botanist.  So  must  also  the  horticulturist,  whether 
professional  or  amateur.  For  the  most  accom- 
plished botanists,  who  desire  to  make  this  their 


life-work,  there  will  always  be  places  as  instruct- 
ors in  our  many  colleges. 

4.  The  study  of  botany  is  a  source  of  lifelong 
happiness.  Whatever  may  be  one's  station  or 
pursuit  in  life,  it  is  a  great  thing  to  have  an  in- 
tellectual hobby,  which  will  afford  agreeable  and 
elevating  occupation  in  all  leisure  hours.  Botany 
is  one  of  the  best  of  hobbies.  It  can  be  studied 
out  of  doors  from  early  spring  till  the  snow  falls : 
and  even  in  winter  there  is  plenty  to  be  done  in 
the  analysis  of  dried  specimens  and  the  care  of 
the  herbarium.  The  botanist  lives  in  the  fresh 
air  and  sunshine  ;  and  when  he  leaves  the  world 
behind,  and  seeks,  amid  the  solitudes  of  Nature, 
to  penetrate  her  wondrous  mysteries,  he  feels  the 
quickeningB  of  a  higher  life.  A  taste  for  botany 
wonderfully  enhances  the  pleasures  of  travel,  and 
also  gives  happiness  and  content  to  him  who  stays 
at  home.  It  is  equally  efficacious  in  preventing 
the  ennui  of  wealth  and  the  anxieties  of  poverty. 
If  one's  surroundings  are  uncongenial,  and  life 
proves  full  of  cares  and  disappointments,  it  is  a 
great  solace  to  be  able  to  say  with  Aurora  Leigh, 

"  I  was  not  therefore  sad, 
My  soul  was  singing  at  a  work  apart." 

For  these  reasons  it  is  obvious  that  the  study  of 
botany  is  peculiarly  rich  in  those  elements  which 
conduce  to  a  vigorous  mind  and  body  and  a 
robust  character.  It  is  therefore  pre-eminently 
a  manly  6tudy,  and  an  invaluable  part  of  a  young 
man's  education.  The  student  may  rest  assured 
that  the  time  and  effort  devoted  to  it  are  well 
spent ;  for  the  result  will  be  to  make  him  a  wiser, 
stronger,  more  useful,  and  happier  man. 

J.  F.  A.  Adams,  M.D. 


THE  TENDENCY  OF  CONTEMPORARY 
GERMAN  THODOHT. 

Robert  Zimmermann,  writing  of  contemporary 
German  literature  in  the  Athenaeum,  expresses  the 
following  opinion  as  to  the  philosophic  tendency 
in  Germany :  — 

"  Scientific  men,  particularly  physiologists  and 
anthropologists,  whose  problems  involuntarily 
touch  on  the  domain  of  philosophy,  and  in  par- 
ticular of  psychology,  are  yielding  to  a  spiritual- 
istic impulse  that  attracts  them  beyond  the  limits 
of  the  material.  The  science  of  man,  according 
to  the  opinion  prevalent  among  naturalists,  is  a 
chapter  in  zoology.  The  '  Entwicklungsgeschichte 
des  menschlichen  Geistes,1  by  Gustav  Hauffe,  of 
which  the  first  part  previously  published  contains 
'  Anthropology/  traces  back  the  essence  of  man's 
nature  to  an  absolute  and  indissoluble  union  of  the 
corporeal  with  the  psychic  element,  the  spiritual 
soul  with  the  material  body,  —  a  method  that  re- 
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minds  us  of  Hegel,  who  had  incorporated  anthro- 
pology as  the  first  chapter  of  his  theory  of  the  sub- 
jective intellect,  that  is,  according  to  his  use  of  lan- 
guage, of  psychology,  an  arrangement  in  which  he 
was  followed  by  his  school.  Dubois  Reymond's 
thoughtful  and  well-expressed  *  Akadetnische  Re- 
den  *  reveal  the  irresistible  need  of  something  be 
yond  this  material  world  in  their  acknowledgment 
of '  world  riddles '  and  of  psychic  phenomena  as  ac- 
companiments of  physical  processes.  The  physicist 
£.  Mach's  clear-sighted  '  Beitrage  zur  Analyse  der 
Empfindungen '  keep  within  the  limits  of  •  psycho- 
physics,'  without  throwing  any  doubt  on  the  ex- 
istence of  the  psychical.  However,  the  collected 
essays  of  W.  Wundt,  who  was  bred  a  physiologist, 
prove  that  even  an  investigator  who  starts  from 
purely  empirical  causes  feels  the  need  not  only  of 
philosophy,  but  also  of  the  special  branches  that 
have  always  been  included  under  this  head,  psy- 
chology, logic,  ethics;  while  even  metaphysic, 
though  fallen  into  contempt,  is  asserting  itself 
again,  however  much  the  aim  of  this  new  induc- 
tive science  may  differ  from  the  old  speculative 
one  that  bore  the  name." 


CONSANGUINITY  AND  MENTAL  UN- 
SOUNDNESS. 

The  question  of  the  effects  of  consanguinity  is 
one  of  those  vexed  problems  on  which  much  evi- 
dence has  been  collected  pro  and  con.  The  ob- 
servations have  been  made  by  careful  observers ; 
and  the  most  probable  explanation  of  the  diversity 
cf  the  results  reached,  is  that  other  circumstances 
have  in  some  cases  cancelled  the  bad  effects 
of  too  close  interbreeding,  and  in  other  cases 
brought  them  into  prominence.  A  very  fair  con- 
sideration of  the  problem  is  given  by  Dr.  G.  E. 
Shuttleworth,  in  the  Journal  of  mental  science  for 
October,  1886. 

The  common  misgiving  as  to  the  propriety  of 
cousin-marriages  is  of  rather  recent  origin.  In 
ancient  times  marriages  of  near  kin  were  not  for- 
bidden; the  first  prohibition  of  tbem  is  in  the 
fourth  century  A.D.  The  Church  soon  came  to 
cast  its  odium  on  marriages  even  of  the  seventh 
degree  of  relationship,  and  the  fees  for  removal  of 
such  objections  by  dispensation  were  an  important 
source  of  revenue.  This  has  undoubtedly  influ- 
enced popular  opinion  on  the  question. 

From  the  physician's  point  of  view,  the  evidence 
from  the  animal  world  is  important.  Here  there 
is  almost  a  consensus,  that,  while  the  effect  of 
'  in-and-in  breeding'  is  to  intensify  points,  in  the 
long-run  it  is  opposed  to  vigor  of  constitution.  It 
is  to  be  remembered  that  every  breeder  takes  care 
to  exclude  any  animals  with  any  known  morbid 


tendency,  while,  on  the  contrary,  in  the  genus 
Homo,  as  Dr.  Clauston  remarks,  there  seems  to  be 
"a  special  tendency  for  members  of  neurotic  fam- 
ilies to  intermarry."  The  result  of  this  will  be 
that  in  some  portions  of  the  population  the  off- 
spring of  such  marriages  will  show  the  evil  results 
of  it  to  an  unusual  extent.  And  thus  we  find, 
that  in  rural  and  especially  in  mountainous  dis- 
tricts, where  the  population  is  small  and  fixed, 
the  comparative  amount  of  idiocy  is  greater  than 
elsewhere.  Statistical  information  is  inadequate 
on  the  subject :  the  motion  to  include  it  in  the 
census  returns  of  England  was  rejected  "amidst 
the  scornful  laughter  of  the  house,  on  the  ground 
that  the  idle  curiosity  of  speculative  philosophers 
was  not  to  be  gratified."  In  France  the  returns 
have  given  rise  to  various  estimates  (varying  from 
t^  to  21  or  8  per  cent)  of  the  frequency  of  con- 
sanguineous marriages.  Mr.  G.  H.  Darwin  came 
to  the  conclusion  that  in  London  1}  per  cent 
of  all  marriages  were  between  first-cousins,  in 
urban  districts  2  per  cent,  and  in  rural  districts 
2}  per  cent. 

If,  now,  we  ascertain  the  ratio  of  idiots  and  In- 
sane patients  that  are  the  offspring  of  such  mar- 
riages to  the  total  number  of  patients  in  the  asy- 
lums, we  will  have  some  means  of  estimating  the 
results  of  consanguinity.  From  quite  an  ex- 
tended series  of  records,  it  is  concluded  that  the 
ratio  just  referred  to  in  the  idiot-asylums  is  from 
8  to  5  pec  cent :  hence  "first-cousin  marriages,  at 
any  rate,  are  to  some  extent  favorable  to  the  pro- 
duction of  idiot  children."  But  this  conclusion 
must  be  tempered  by  the  consideration  that  in  a 
large  number  of  such  cases  of  idiocy  and  imbe- 
cility other  causes  for  this  condition  are  present ; 
and  this  consideration  leads  Dr.  A.  Mitchell  to  the 
opinion  that  "under  favorable  conditions  of  life 
the  apparent  ill  effects  of  consanguineous  mar- 
riages were  frequently  almost  nil,  while,  if  the 
children  were  ill  fed,  badly  housed  and  clothed, 
the  evil  might  become  very  marked."  From 
such  facts  and  figures  we  may  conclude  that  first- 
cousin  marriages  should,  as  a  rule,  be  discouraged ; 
but  that,  if  a  close  scrutiny  reveals  no  heritable 
weakness,  neurotic  or  otherwise,  the  banns  need 
not  invariably  be  forbidden: 


ALLQEMEINE  NATURKUNDE. 

In  the  production  of  elaborate  works  on  natural 
science  for  the  general  scientific  reader  or  student, 
the  Germans  are  facile  princeps.  Besides  bearing 
evidences  of  thoroughness  and  general  accuracy, 
such  works  usually  present  a  homogeneity  and 

AUgemeine  naturkundt.  Leipzig,  BibltofT&phisohae  tn- 
■tltut.   8°.    (New  York,  Westermann.) 
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completeness  rarely  attained  in  English  ones  of  a 
similar  class.  To  vivacity  of  expression  and  the 
more  purely  literary  embellishments  or  literary 
condiments,  they  rarely  make  pretensions  ;  and 
yet  he  who  has  read  in  the  original  the  writings 
of  such  authors  as  Haeckel  will  readily  concede 
that  the  German  style  may  be  not  a  whit  less 
charming,  less  simple,  and  less  interesting  than 
the  French  or  English,  while  at  the  same  time 
combining,  what  is  often  such  a  fatal  defect  in 
many  French  works  on  general  natural  science,  a 
rigid  regard  for  scientific  truthfulness.  Button 
made  many  book  naturalists,  but  he  has  much 
to  answer  for  in  the  self-sufficient  complacency 
and  inexactness  of  many  of  the  French  naturalists 
who  have  succeeded  him.  It  is  a  rare  talent  that 
can  excel  in  attractive  literary  exposition,  and  yet 
command  the  respect  of  the  critical  scientific 
naturalist. 

At  least  measurably  successful  as  furnishing 
interesting  and  instructive  reading  for  the  non- 
scientific  intelligent  reader,  and  as  an  exhaustive 
storehouse  of  information  for  the  general  student, 
is  the  AUgemeine  na&urkunde,  a  work,  of  its  kind, 
which,  for  fulness  of  treatment,  richness  and 
wealth  of  illustration,  and,  witbal,  general  read- 
ableness,  has  rarely  if  ever  had  its  equal.  The 
work  will  be  completed  in  nine  large  octavo 
volumes,  of  which  four  are  now  issued,  and  will 
contain  over  three  thousand  engravings  on  wood, 
—  for  the  greater  part  original,  —  one  hundred 
and  twenty  colored  plates,  and  twenty  maps. 
The  series  really  is  composed  of  four  separate 
works,  which  might  find  their  places  on  the  book- 
shelves of  the  geologist,  botanist,  anthropologist, 
and  anatomist,  dealing  with  man,  individually 
and  in  general,  plant-life,  and  geology  in  its 
widest  sense.  It  is  intended  as  a  continuation  of 
Brehm's  '  Tierleben,'  a  work  well  known  in  itself, 
as  well  as  from  the  numerous  engravings  bor- 
rowed from  it  in  the  recent  English  and  American 
natural  history  works  of  a  similar  kind. 

The  published  volume  of  the  two  papers  on '  Erd- 
geschichte,'  by  Neumayr,  deals  witkgeneral  physi- 
cal, dynamical,  and  stratigraphic  geology.  '  Der 
Mensch,'  by  J.  Ranke,  treats  of  the  embryology, 
development,  anatomy,  physiology,  psychology, 
and  zoological  relations  of  man,  and  is  followed 
by  three  volumes  on  '  Volkerkunde '  by  Ratzel. 
This  latter  part  is  especially  full  and  interesting, 
and  is  richly  illustrated  by  engravings,  maps,  and 
colored  plates.  Finally,  the  remaining  two  vol- 
umes, *  Pflanzenleben,'  by  Maxilaun,  are  to  contain 
a  general  exposition  of  plant-life,  structural, 
physiological,  systematical,  and  economical,  with 
forty  colored  plates. 

The  four  volumes  now  published  —  'Mensch,' 


' Erdgeschichte,'  and  'Volkerkunde'  (two  vol- 
umes) —  fully  bear  out  the  promises  of  the  pub- 
lishers. The  numerous  engravings,  colored  plates, 
and  the  typography  are  excellent ;  the  descriptive 
matter  readable,  and  for  the  most  part  interesting, 
and  scientific.  The  style  varies,  of  course,  with 
the  different  authors,  that  of  Professor  Ranke 
being  less  clear  and  terse  than  that  of  either  Pro- 
fessor Ratzel  or  Professor  Neumayr.  From  the 
perusal  of  what  has  already  appeared,  the  writer 
has  found  generally  but  little  discussion  of  hy- 
potheses, and,  wherever  critically  examined,  full 
and  latest  results  of  modern  research.  Of  the 
general  reliability  of  the  work,  the  authors'  repu- 
tations will  afford  sufficient  evidence. 


METHODS  OF  ARROW-RELEASE. 

This  substantial  pamphlet,  reprinted  from  the 
Bulletin  of  the  Essex  institute,  October- December, 
1886,  is  a  noteworthy  example  of  the  thorough 
methods  of  modern  archeological  research.  Pro- 
fessor Morse  has  laid  under  contribution  not  only 
narratives  of  travellers  and  explorers  among  the 
existing  savage  races,  but  all  available  records, 
graphic  and  other,  of  ancient  times,  to  illustrate 
the  manner  of  using  the  bow  and  arrow.  This 
remarkable  invention,  as  the  late  Lewis  H.  Mor- 
gan, in  his  well-known  work  on  'Ancient  society,' 
has  shown,  did  not  make  its  appearance  until 
mankind  was  well  advanced  in  the  savage  state 
towards  barbarism ;  and  it  has  survived  to  the 
present  time  among  primitive  peoples  as  the 
principal  weapon  of  warfare  and  the  chase.  It 
is  reasonable,  therefore,  to  hope  with  our  author 
that  interesting  results  in  tracing  the  affinities  of 
ancient  races  may  be  derived  from  the  minute 
study  of  the  different  ways  in  which  it  has  been 
employed. 

Professor  Morse's  attention  was  first  directed  to 
the  subject  by  observing  that  his  method  of  shoot- 
ing was  quite  different  from  that  of  a  Japanese 
friend :  "In  the  English  practice,  the  bow  must 
be  grasped  with  the  firmness  of  a  smith's  vice ;  in 
the  Japanese,  on  the  contrary,  it  is  held  as  lightly 
as  possible  ;  in  both  cases,  however,  it  is  held 
vertically,  but  in  the  English  method  the  arrow 
rests  on  the  left  of  the  bow,  while  in  the  Japanese 
it  is  placed  on  the  right.  In  the  English  practice 
a  guard  of  leather  must  be  worn  on  the  inner  and 
lower  portion  of  the  arm  to  receive  the  impact 
of  the  string;  in  the  Japanese  no  arm-guard 
is  required.  ...  In  the  English  method  the 
string  is  drawn  with  the  tips  of  the  first  three  fin- 
gers, the  arrow  being  lightly  held  between  the 

Ancient  and  modern  method*  of  arrow-rebate.  By  Bd- 
waxd  8.  Hobsb.    Salem,  BuIL  Bkmx  inst.   8°. 
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first  and  second,  the  release  being  effected  by 
simply  straightening  the  fingers ;  in  the  Japanese 
the  string  is  drawn  back  by  the  bent  thumb,  the 
forefinger  aiding  in  holding  the  thumb  down  on 
the  string." 

Thus  set  upon  inquiry,  he  has  discovered  that 
there  are,  or  have  been,  five  different  methods  in 
vogue  in  the  use  of  the  bow  and  arrow.  The 
simplest  consists  in  "grasping  the  arrow  between 
the  end  of  the  straightened  thumb  and  the  first 
and  second  joints  of  the  bent  forefinger.  .  .  .With 
a  light  bow,  such  a  release  is  the  simplest  and 
best ;  and  it  makes  but  little  difference  upon 
which  side  of  the  bow  the  arrow  rests,  provided 
the  bow  is  held  vertically.  This  release,  however, 
prevents  the  drawing  of  a  stiff  bow,  unless  one 
possesses  enormous  strength  in  the  fingers."  He 
calls  this  the  ( primary  release  ' 


Figb.  1  and  2.  —  Primary  rklrase. 

It  appears  to  have  been  the  method  used  by  the 
natives  of  this  country,  when  first  discovered, 
according  to  William  Wood's  quaint  description : 
"  For  their  shooting  they  be  most  desperate  marks- 
men for  a  point  blancke  object  .  .  .  they  can 
smite  the  swift-running  Hinde  and  the  nimble- 
winged  Pigeon  without  a  standing  pause  or  left- 
eyed  blinking  ;  they  draw  their  Arrowes  between 
the  fore  finger  and  the  thumbe  ;  their  bowes  be 
quick,  but  not  very  strong,  not  killing  above  six 
or  seven  score"  (New  England's  prospect,  part  ii. 
chap,  xiv.,  Prince  soc.  ed.,  p.  07).  Several  of  the 
American  tribes  still  practise  this  method  of  re- 
lease, and  our  readers  have  doubtless  seen  Indian 
boys  shooting  in  this  manner.  This  is  also  the 
habit  followed  by  the  Ainos,  the  primitive  inhab- 
itants of  Japan. 

The  second  manner  of  release  "  consists  in  grasp- 
ing the  arrow  with  the  straightened  thumb  and 


bent  forefinger,  while  the  ends  of  the  second  and 
third  fingers  are  brought  to  bear  on  the  string  to 
assist  in  drawing."  This  is  an  advance  upon  the 
first  through  the  h  lp  afforded  by  the  other  fin- 


FI08.  8  AMD  4.  — 8RCONDABT  RKI.liflE. 

gers  in  drawing  the  string.  This  is  designated  as 
the  'secondary  release,'  and  is  stated  to  be  the 
method  employed  by  the  Zufiis,  the  semi-civilized 
Pueblo  tribe,  living  in  the  north-western  jpart  of 
New  Mexico. 


Figs.  5  and  6.  —  Tertiary  rslkasb. 

The  third  method,  which  be  styles  the  *  tertiary 
release,'  "differs  in  the  position  of  the  forefinger, 
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which,  instead  of  being  bent  and  pressed  against 
the  arrow,  is  nearly  straight,  its  tip,  as  well  as  the 
tip  of  the  second  and  sometimes  that  of  the  third 
finger,  engaging  the  string."    This  is  the  kind  of 

release  practised  by  most  of  the  western  tribes  of 
this  country. 

• "  In  holding  the  bow  horizontally,  the  release- 
hand  is  held  with  the  palm  uppermost,  the 
arrow,  of  course,  resting  on  the  bow,  .  .  .  but 
necessities  arising,  as  in  shooting  in  a  forest,  or 
shooting  side  by  side  with  others  closely  ap- 
pressed,  the  bow  was  required  to  be  held  vertical- 
ly.   In  thus  turning  the  bow-hand  in  the  only 


FIGS.  7  -AND  8.  —  MEDITERRANEAN  RELEASE. 

way  it  could  be  turned  conveniently,  the  arrow 
would  be  brought  to  the  left  of  the  bow  vertical. 
.  .  .  In  the  primary  and  secondary  releases, 
however,  it  makes  but  little  difference  on  which 
side  the  arrow  is  placed  ;  and  some  tribes,  using 
the  bow  vertical,  place  the  arrow  to  the  right,  and 
this  is  probably  a  quicker  way  of  adjusting  the 
arrow  when  shooting  rapidly." 

Professor  Morse  next  considers  a  form  of  re- 
lease "which  by  documentary  evidence  has  been 
in  vogue  among  the  Mediterranean  nations  for 
centuries.  It  is  the  oldest  release  of  which  we 
have  any  knowledge.  It  is  practised  to-day  by  all 
modern  English,  French,  and  American  archers, 
and  is  the  one  practised  by  European  archers  of 
the  middle  ages.  It  consists  in  drawing  the  string 
back  with  the  tips  of  the  first,  second,  and  third 
fingers,  the  balls  of  the  fingers  clinging  to  the 
string,  with  the  terminal  joints  of  the  fingers 
slightly  flexed.  The  arrow  is  lightly  held  be- 
tween the  first  and  second  fingers,  the  thumb 
straight  and  inactive." 


Since  it  has  been  practised  by  the  Mediter- 
ranean nations  from  early  historic  times,  he  very 
appropriately  calls  it  the  (  Mediterranean  release.' 

"  This  is  unquestionably  an  advance  on  the  oth- 
ers thus  far  described,  as  it  enables  the  drawing 
of  a  stiffer  bow,  and  is  exceedingly  delicate  and 
smooth  at  the  instant  of  loosing  the  arrow."  It 
is  quite  remarkable  that  this  method  of  release  is 
practised  by  the  Eskimo;  which  circumstance  tends 
to  confirm  Prof.  Boyd  Dawkins's  theory  that  this 
people  is  the  direct  representative  of  the  cave- 
dwellers  of  southern  France.  The  Eskimo  are  the 
only  people  known  to  Professor  Morse,  who  have 
designed  a  distinct  form  of  arrow  for  this  method 
of  release. 

Finally  Professor  Morse  proceeds  to  examine 
an  entirely  independent  release,  having  no  relation 
to  the  others.  "  In  this  the  string  is  drawn  by  the 
flexed  thumb  bent  over  the  string,  the  end  of  the 
forefinger  assisting  in  holding  the  thumb  in  this 
position.  The  arrow  is  held  at  the  junction  of  the 
thumb  and  forefinger,  the  base  of  the  finger  press- 
ing the  arrow  against  the  bow.  For  this  reason 
the  arrow  is  always  placed  to  the  right  of  the  bow 
vertical.  This  release  is  characteristic  of  the 
Asiatic  races,  such  as  the  Manchu,  Chinese,  Kore- 


Fios.  9  and  10.  —  Mongolian  release. 

an,  Japanese,  Turk,  and  doubtless  other  cognate 
peoples." 

As  it  is  practised  almost  exclusively  by  Mongo- 
lian nations,  he  calls  it  the  *  Mongolian  release/ 

In  this  release  the  thumb  has  to  be  protected  by 


122 


SCIENCE. 


[Vol.  IX.,  No   209 


some  kind  of  a  guard,  which  is  generally  a  thick 
ring.  "  The  releases  vary  in  their  efficiency  and 
strength.  The  two  strongest  and  perhaps  equally 
powerful  ones  are  the  Mediterranean  and  Mongo- 
lian ;  and  it  is  interesting  to  note  the  fact  that  the 
two  great  divisions  of  the  human  family  who  can 
claim  a  history,  and  who  have  been  dominant  in 
the  affairs  of  mankind,  are  the  Mediterranean  na- 
tions and  the  Mongolians.  For  three  or  four  thou- 
sand years,  at  least,  each  stock  has  had  its  peculiar 
arrow-release,  and  this  has  persisted  through  all 
the  mutations  of  time  to  the  present  day.  Lan- 
guage, manners,  customs,  religions,  have  in  the 
course  of  centuries  widely  separated  these  two 
great  divisions  into  nations.  Side  by  side  they 
have  lived  ;  devasting  wars  and  wars  of  conquest 
have  marked  their  contact ;  and  yet  the  apparent- 
ly trivial  and  simple  act  of  releasing  the  arrow 
from  the  bow  has  remained  unchanged.  At  the 
present  moment  the  European  and  Asiatic  archer, 
shooting  now  only  for  sport,  practise  each  the  re- 
lease which  characterized  their  remote  ancestors." 

We  wish  it  were  in  our  power  to  follow  our 
author  through  his  detailed  investigations  of  the 
peculiarities  in  the  use  of  the  bow  he  has  dis- 
covered in  his  truly  marvellous  study  of  the  an- 
cient monuments  ;  but  that  is  impossible.  In  a 
classified  list  he  has  given,  under  the  heads  of 
'  recent '  and  '  ancient,'  all  the  tribes  and  nations 
who  have  practised  the  five  different  kinds  of  re- 
lease described,  and  he  concludes  by  begging  for 
further  information :  — 

44  Travellers  and  explorers  ought  also  not  only 
to  observe  the  simple  fact  that  such  and  such  peo- 
ple use  bows  and  arrows,  but  they  should  accu- 
rately record,  1°,  the  attitude  of  the  shaft-hand  ; 
2°,  whether  the  bow  is  held  vertically  or  hori- 
zontally ;  8°,  whether  the  arrow  is  to  the  right  or 
to  the  left  of  the  bow  vertical ;  and,  4°,  whether  ex- 
tra arrows  are  held  in  the  bow-hand  or  shaft-hand. 
The  method  of  bracing  the  bow  is  of  importance 
also.  .  .  .  Particularly  does  he  desire  to  learn  the. 
release  as  practised  by  the  Yeddahs  of  Ceylon,  the 
Hill  tribes  of  India,  the  tribes  of  Africa,  South 
America,  and  especially  the  Fuegans.  Indeed, 
any  information  regarding  the  methods  of  arrow- 
release  in  any  part  of  the  world  will  be  accept- 
able." 

In  answer  to  his  inquiry,  we  venture  the  sug- 
gestion whether  it  is  not  possible  that  the  so-called 
•  pierced  tablets,'  which  are  described  and  figured 
by  Professor  Rau  (Archeological  collection  of  the 
Smithsonian  institution,  p.  88)  and  other  writers, 
and  which  have  given  rise  to  so  much  discussion 
among  American  antiquaries,  may  not  have  been 
guards  worn  to  protect  the  wrist  against  the  recoil 
of  the  bow  string.  H.  W.  H. 


THE  BUTTERFLIES  OF  NORTH  AMERICA. 

One  welcomes  an  old  friend  more  cordially  than 
a  new ;  so  that  when  Mr.  Edwards,  after  some 
hesitation,  starts  a  third  series  of  his  renowned 
and  incomparable  illustrations  of  our  native  but- 
terflies, begun  twenty  years  ago,  we  are  ready  to 
render  the  full  meed  of  praise  for  his  unwearied 
energy,  the  success  of  his  breeding  experiments, 
and  the  more  than  liberal,  almost  profuse  illustra- 
tion with  which  they  are  published.  When  we 
know,  in  addition,  that  he  has  parted  with  a  con- 
siderable portion  of  his  unique  collection  to  obtain 
means  wherewith  to  launch  this  new  series,  we 
can  only  hope  he  will  find  a  public  properly  ap- 
preciative of  such  zeal  and  sacrifice. 

This  first  number  is  a  reminiscence  of  the  past. 
Two  of  the  three  plates  represent  hitherto  un- 
figured  species  of  that  wonderfully  prolific  boreal 
genuB  4rgynni8,  one  from  Assiniboia,  and  the 
other  from  Utah  and  Arizona,  with  brief  merely 
descriptive  text  —  which  remind  us  especially  of 
his  first  series,  where  nearly  seventy  figures  of 
this  genus  were  given.  The  remaining  plate  gives 
not  only  the  butterfly  with  its  variations,  but  also 
all  the  earlier  stages  of  our  Californian  species  of 
Megonostoma  (or,  as  Mr.  Edwards  prefers  to  class 
it,  Colias),  with  many  enlarged  figutesof  minor 
details,  accompanied  by  a  tolerably  full  account 
of  the  insect  —  which  recalls  the  more  definitely 
biological  character  of  the  second  series.  To  ob- 
tain the  earlier  stages,  eggs  were  sent  from  Cali- 
fornia to  West  Virginia,  and  the  caterpillars  raised 
on  an  Amorpha,  previously  sent,  in  Mr.  Edwards's 
garden. 

The  text  is  not  so  full  or  interesting  as  the  later 
parts  of  the  last  series ;  but  to  say  that  the  same 
care  as  before  has  been  taken  with  the  illustra- 
tions, whether  in  faithfulness  of  delineation  to  the 
last  detail,  or  in  truthfulness  of  coloring  with  an 
absence  of  all  gaudiness,  is  quite  enough.  Noth- 
ing has  ever  surpassed  them  ;  they  are  a  perfect 
model  for  such  work.  The  same  artists  have  been 
connected  with  the  work  almost  from  the  first ; 
and  though  the  chief  artist,  Mrs.  Peart,  can  no 
longer  undertake  the  lithography  with  her  own 
hand,  they  receive  her  careful  supervision. 

We  can  only  congratulate  naturalists  on  Mr. 
Edwards's  determination  to  continue  publishing 
on  the  same  6cale  as  before,  and  beg  to  remind 
them,  that,  but  for  this  liberality,  we  should 
hardly  have  advanced  in  knowledge  of  the  life- 
histories  of  our  butterflies  beyond  what  we  knew 
when  Boisduval  and  LeConte  published  their  little 
octavo  —  a  half-century  ago. 

The  butterflies  qf  North  America.    By  W.  H.  Ed  warm. 
Third  series.    Parti.    Boston,  Houghton,  Mifflin  &  Co.   4*. 
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COMMENT  AND  CRITICISM. 

The  authorities  of  the  Johns  Hopkins  universi- 
ty have  always  held,  and  rightly,  that  the  true  uni- 
versity must  not  only  afford  ample  opportunities 
for  original  research  in  library  and  in  labora- 
tory, but  that  it  must  also  afford  opportunity  for 
the  publication  of  the  results  of  such  research. 
As  a  result  of  this  policy,  the  publication  of  the 
American  journal  of  mathematics,  the  American 
chemical  journal,  the  American  journal  of  philol- 
ogy, the  Studies  from  the  biological  laboratory, 
and  the  Studies  in  historical  and  political  science, 
has  been  successively  and  successfully  undertaken. 
The  announcement  is  now  made  that  this  formid- 
able list  is  to  be  extended  by  the  addition  of  an 
American  journal  of  psychology,  under  the  editor- 
ship of  Prof.  G.  Stanley  Hall.  The  journal  is  to 
be  published  quarterly,  and  the  fiwt  number  will 
appear  at  an  early  date.  The  scope  of  the  journal 
is  to  be  as  wide  as  that  of  psychology  itself, 
though  we  infer  from  the  announcement,  that  the 
major  portion  of  the  space  will  be  devoted  to  the 
results  of  investigation  in  psycho-physics,  psycho- 
genesis,  and  to  the  physiological  side  of  mental 
science  in  general  It  is  purposed  also  to  repro- 
duce entire  valuable  articles  from  other  journals, 
when  they  are  not  readily  accessible  in  their  origi- 
nal form.  The  journal  will,  it  seems  to  us,  find  a 
field  awaiting  it ;  for  the  Revue  phUosophique 
and  the  PhUosophische  monatshefte,  together  with 
their  continental  contemporaries,  are  hardly  read 
in  this  country  at  all ;  and  their  columns  seldom, 
if  ever,  print  an  article  by  an  American  scholar. 
Mind,  to  be  sure,  has  been  very  generous  of  late 
in  its  allotment  of  space  to  American  authors, 
but  it  has  a  very  limited  circulation  in  this 
country.  To  appeal,  first  of  all,  to  American 
readers  and  students  of  mental  science,  and  to 
embody  the  latest  results  of  American  research, 
should  be  the  particular  aims  of  the  new  journal. 


estry  is  now  issued.  A  region  like  middle  and 
southern  California,  on  the  borderland  between 
sufficient  and  insufficient  rainfall,  where  irrigation 
is  essentia]  to  agriculture,  must  care  for  its 
streams,  and  must  therefore  care  for  the  forests 
where  they  rise.  By  this  it  is  not  intended  to 
assert  that  forests  exercise  any  control  over  the 
amount  of  rainfall,  and  it  is  a  satisfaction  to  see 
that  this  popular  fallacy  receives  no  very  direct 
support  in  the  report  under  consideration :  but  as 
regulators  of  discharge  by  streams,  the  importance 
of  the  relation  between  forests  and  rainfall  cannot 
be  questioned;  and  in  a  state  like  California, 
where  the  forests  are  peculiarly  limited  to  the 
higher,  rough,  non-arable  lands,  whence  the 
streams  flow  down  to  the  farms  below,  the  pres- 
ervation of  a  fair  share  of  the  trees  is  a  prime 
necessity.  In  the  southern  part  of  the  state  the 
balance  of  conditions  is  so  delicate,  that  the  for- 
ests merely  survive,  but  have  no  recuperative 
power.  If  destroyed,  they  do  not  spring  up  again, 
but  leave  the  surface  barren.  It  is  in  such  dis- 
tricts that  much  damage  has  already  been  done, 
not  only  in  defacing  the  hill  country,  but  in  in- 
creasing the  irregularity  of  stream-flow.  The 
rain  runs  off  from  a  bare  hillside  in  a  violent 
flood,  carrying  soil  and  gravel  with  it,  and  leav- 
ing no  store  of  moisture  in  the  ground  to  supply 
springs  in  the  dry  season.  The  forestry  board  and 
the  school  of  forestry,  inaugurated  at  Los  Angeles 
in  the  University  of  southern  California,  have 
therefore  a  large  work  before  them,  that  must  be- 
come of  much  value  to  the  state. 


In  California,  if  anywhere,  forestry  should 
claim  proper  attention  from  the  state ;  and,  ap- 
parently on  the  principle  of  better  late  than  never, 
the  first  biennial  report  of  the  State  board  of  f  or- 
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In  the  Nineteenth  century  for  January,  Mr. 
George  J.  Romanes  replies  to  the  critics  of  his 
paper,  read  some  time  ago  before  the  Linnaean 
society,  on  •  Physiological  selection,  —  an  addi- 
tional suggestion  on  the  origin  of  species.'  He 
says  that  the  first  mistake  his  critics  made,  was  in 
treating  his  idea  as  a  fully  elaborated  theory,  in- 
stead of,  as  was  intended  by  Mr.  Romanes,  a  mere 
suggestion  or  working  hypothesis.  He  quietly 
adds  that  the  study  of  his  critics*  arguments  only 
makes  him  think  more  highly  of  his  suggestion. 
Mr.  Romanes'  hypothesis  of  physiological  selec- 
tion sets  out  with  an  attempt  to  prove,  that,  con- 
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sidered  as  a  theory  of  the  origin  of  species,  the 
theory  of  natural  selection  is  inadequate.  The 
evidence  going  to  make  up  this  proof  falls  under 
three  heads :  first,  the  inutility  to  species  of  a 
larger  proportional  number  of  their  specific  char- 
acters ;  second,  the  general  fact  of  sterility  be- 
tween allied  species,  which  it  is  admitted  cannot 
be  explained  by  natural  selection,  and  therefore 
has  hitherto  never  been  explained;  and,  third, 
the  swamping  influence,  even  upon  useful  varia- 
tions* of  free  intercrossing  with  the  parent  form. 
Because  of  these  facts,  Mr.  Romanes  asserts  that 
the  theory  of  natural  selection  is  not  a  theory  of 
the  origin  of  species  at  all,  but  a  theory  of  the 
cumulative  development  of  adaptations.  Physi- 
ological selection  or  <  segregation  of  the  fit,'  on 
the  other  hand,  Mr.  Romanes  brings  forward  as  a 
theory  o/  the  origin  of  species.  After  briefly  ex- 
plaining what  is  meant  by  physiological  selection, 
—  which  he  does  in  a  way  too  compact  to  be 
abridged,  and  too  long  to  be  quoted,  —  Mr.  Ro- 
manes turns  to  his  critics,  and  deals  with  the 
objections  which  they  have  advanced.  Two  of 
them  —  Messrs.  A.  R.  Wallace  and  Seebohm — are 
referred  to  by  name,  and  Mr.  Romanes'  criticism 
of  them  is  very  interesting  reading.  He  ascribes 
the  objections  of  both  of  these  gentlemen  to  a 
misunderstanding  of  what  physiological  selection 
really  means,  and  deals  with  the  whole  subject 
in  so  comprehensive  and  yet  detailed  a  way,  that 
we  may  be  sure  a  reply  will  be  provoked  from 
such  of  the  critics  as  deem  themselves  misrepre- 
sented or  unfairly  used  in  the  present  article. 


The  current  work  of  the  U.  S  fish  commis- 
sion at  its  various  stations  shows  gratifying  results 
in  hatching  young  fish.  At  Washington,  5,000,- 
000  white-fish  eggs  are  now  being  hatched,  the 
fry  to  be  sent  to  Lake  Erie.  Small  lots  of  Sal- 
monidae  are  also  being  hatched  there,  principally 
for  the  purpose  of  illustrating  the  different  meth- 
ods of  fish-culture.  At  Northville  and  Alpina, 
Mich.,  126,000,000  white-fish  eggs  were  collected 
during  the  fall,  of  which  26,000,000  have  been  dis- 
tributed to  the  state  commissioners,  for  hatching 
and  planting,  and  about  100,000,000  have  been  re- 
served to  be  hatched  at  the  Northville  station,  the 
fry  to  be  placed  in  the  ocean  and  the  great  lakes. 
The  station  at  Wood's  Holl  has  been  actively  en- 
gaged in  collecting,  hatching,  and  distributing  the 
eggs  of  cod-fish,  of  which  26,000,000  have  been 
hatched  and  planted  in  Vineyard  Sound  and  other 


adjacent  waters.  It  is  probable  the  total  produc- 
tion of  the  season  will  exceed  100,000,000  cod-fish 
when  eggs  are  obtained  from  the  Ipswich-Bay 
school.  At  Wytheville,  Va.,  the  collecting  of 
California  trout  eggs  is  now  in  full  progress,  over 
100,000  eggs  having  been  obtained,  of  which  fifty 
per  cent  will  be  distributed  in  lots  of  5,000  and 
10,000  to  the  different  state  commissions,  the  bal- 
ance to  be  hatched  and  reared  at  the  station,  and 
distributed  as  yearling  fish  to  the  streams  of  the 
Appalachian  region  in  Pennsylvania,  Virginia, 
West  Virginia,  North  Carolina,  Georgia,  and  Ten- 


The  derate  in  the  senate  on  the  appropriations 
for  the  support  of  the  coast  survey  during  the 
next  fiscal  year  shows  the  appreciation  by  that 
body  of  the  importance  of  making  appropriations 
sufficient  to  carry  on  the  service  effectively.  The 
house  pared  the  items  down  in  a  parsimonious 
spirit,  and  with  a  false  idea  of  economy,  without 
consulting  the  coast  survey  officials,  or  the  treas- 
ury department,  or  the  needs  of  the  service.  The 
senate  appropriations  committee  addressed  a  letter 
to  the  secretary  of  the  treasury,  inquiring  if  the 
estimates  as  submitted  by  the  superintendent  of 
the  coast  survey  were  satisfactory  to  that  depart- 
ment. The  secretary  replied  that  the  estimates  as 
submitted  were  entirely  satisfactory,  and  fully 
sustained  the  superintendent  of  the  coast  survey. 
He  also  submitted  an  interesting  and  instructive 
communication  from  Mr.  Thorn,  showing  the  rea- 
sons for  each  item  of  expenditure  and  the  present 
condition  of  the  service,  which  we  have  not  room 
to  print.  The  secretary  closed  his  letter  with  the 
following  observation  :  "  From  these  communica- 
tions it  appears  that  the  estimates  made  provis- 
ion for  the  efficient  and  economical  prosecution  of 
the  survey  during  the  ensuing  year ;  it  also  ap- 
pears that  the  provision  made  by  the  house  bill 
will  not  secure  such  results:  consequently  the 
arrangement  there  made  is  not  satisfactory  to 
this  department." 


The  explanation  given  by  the  investigators  ot 
the  Plymouth  epidemic  of  the  origin  of  that  epi- 
demic has  by  some  been  regarded  as  unsatisfac- 
tory, because  it  required  the  acceptance  of  the 
theory  that  typhoid-fever  germs  con  Id  retain  vi- 
tality after  being  exposed  to  the  intense  cold 
which  prevails  in  that  latitude  during  the  winter. 
Dr.  J.  8.  Billings,  U.S.A.,  has  been  experimenting 
on  this  point,  and  gives  the  results  of  his  expert- 
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meats  to  the  Sanitary  engineer.  On  Jan.  10, 1887, 
five  cubic  centimetres  of  sterilized  water  in  a  test- 
tube  were  inoculated  with  typhoid  bacillus,  and 
exposed  to  the  outer  air  during  the  following 
night  at  a  temperature  of  10°  F.  It  was  found 
solidly  frozen  during  the  morning.  Jan.  11,  this 
frozen  mass  was  thawed,  and  from  it  there  were 
inoculated  one  agar  and  three  gelatine  tubes.  On 
Jan.  18  there  was  a  decided  typical  development 
of  the  typhoid  bacillus  in  the  agar  tube  and  in 
two  of  the  gelatine  tubes.  He  says  that  evidently 
the  vitality  of  the  typhoid  bacillus  is  not  destroyed 
by  freezing. 


One  of  the  methods  by  which  infectious  dis- 
eases may  find  an  entrance  into  a  country  is  ex- 
emplified in  the  history  of  the  introduction  of 
cholera  into  thn  Argentine  Republic.  On  Nov.  1 
of  last  year,  the  Italian  ship  Perseo  arrived  at 
Buenos  Ayres  from  Genoa.  During  the  voyage 
nearly  a  score  of  persons  had  died  of  cholera  on 
the  ship.  The  ambassador  of  the  Argentine  gov- 
ernment in  Italy  was  a  passenger  on  the  ship,  and, 
in  the  anxiety  of  the  ship's  commander  to  permit 
him  to  land  without  detention,  all  sanitary  rules 
seem  to  have  been  overlooked.  The  disease  was 
not  confined  to  Buenos  Ayres,  but  was  also  con- 
veyed by  the  same  ship  to  Bosario,  some  two  hun- 
dred miles  farther,  where  there  were  at  one  time 
from  twenty-five  to  fifty  deaths  daily.  The  dis- 
ease still  exists  in  both  cities,  but  is  very  much 
less  prevalent  than  formerly. 


THE   CONDITIONAL    LIBERATION   OF 

PRISONERS. 

The  advances  making  in  prison  science, — or 
penology,  as  some  are  fond  of  calling  it,  — in  this 
country  are  easily  discerned.  Not  only  do  the  an- 
nual meetings  of  the  national  prison  congress  at- 
tract wider  attention  and  attract  larger  audi- 
ences, but  there  is  a  growing  thoroughness  and 
method  in  the  current  discussions  on  prison  topics 
that  stamps  them  as  scientific.  The  reading  pub- 
lic at  large,  moreover,  take  an  interest  in  these 
subjects,  for  they  appeal  to  them  on  many  ac- 
counts, —  ethical,  economic,  and  philanthropic. 

In  the  International  record  of  charities  and  cor- 
rection has  appeared  a  paper  by  the  editor  of  that 
journal,  which  was  read  by  him  before  the  re- 
cent meeting  of  the  prison  congress  at  Atlanta, 
and  which  not  only  typifies  the  scientific  method 
of  treating  prison  questions,  but  shows  its  applica- 
tion to  a  particularly  interesting  subject.  Mr. 
Wines  discusses,  in  the  article  in  question,  con- 


ditional liberation,  or  the  paroling  of  prisoners. 
He  points  out  both  the  close  relation  and  the  dis- 
tinction between  the  so-called  indeterminate 
sentence  and  the  conditional  discharge  of  a  con- 
victed criminal  under  parole,  and  says,  that, 
while  in  Europe  the  tendency  has  been  toward 
conditional  liberation  under  sentences  which  are 
of  fixed  duration,  in  the  United  States  we  incline 
to  an  indefinite  sentence.  On  both  continents 
the  first  experiments  in  conditional  liberation 
have  been  made  with  juvenile  offenders.  As 
early  as  1824  the  charter  of  the  New  York  house 
of  refuge  contained  the  germ  of  the  theory  of  an 
indefinite  sentence,  and  sixteen  years  later  a  law 
was  passed  by  the  legislature  of  the  same  state  fore- 
shadowing the  principle  of  conditional  liberation ; 
but  both  acts  referred  only  to  offenders  in  their 
minority. 

From  the  early  experience  of  France,  Mr.  Wines 
adduces  some  significant  statistics.  In  1882  pro- 
vision was  made  that  prisoners  discharged  from 
la  petite  Roquette,  the  Paris  prison  for  juvenile 
offenders,  might  be  intrusted  to  a  special  society, 
which  was  authorized  to  apprentice  them  and 
watch  over  their  conduct.  The  effect  of  this  step 
was  to  cause  a  decrease  in  a  few  years  of  the  per- 
centage of  juvenile  recidivists  from  seventy-five 
to  seven  per  cent.  It  was  then  proposed  by  an 
eminent  judge  that  the  plan  which  had  proved  so 
successful  with  juveniles  be  made  applicable  to 
adult  criminals,  but  it  is  only  very  recently  that 
this  was  done. 

With  respect  to  adults,  the  English,  in  their 
'  ticket-of -leave '  system,  were  the  first  to  try  con- 
ditional liberation.  Until  1858  this  ticket-of-leave 
provision  only  applied  to  convicts  shipped  to 
Australia,  but  in  that  year  it  was  extended  to 
include  convicts  incarcerated  on  English  soil.  In 
more  recent  years  the  value  of  the  system  of  con- 
ditional liberation  has  been  more  widely  appre- 
ciated. It  was  adopted  by  the  grand  duchy  of 
Oldenburg  and  the  kingdom  of  Saxony  in  1862, 
and  its  success  in  Saxony  was  such  that  it  was 
embodied  in  the  criminal  code  of  the  German  em- 
pire, which  took  effect  in  1871.  In  1868  it  was 
adopted  by  a  Swiss  canton,  and  in  the  following 
year  by  Servia.  Denmark  put  it  in  application  in 
1878,  as  did  the  Swiss  canton  Neuchatel.  Croatia, 
and  cantons  Vaud  and  Unterwalden,  followed,  as 
did  the  Netherlands  in  1881,  and  France  in  1885. 
In  1882  Japan  adopted  it,  and  it  is  a  portion  of 
the  criminal  codes  under  discussion  in  Austria, 
Italy,  and  Portugal.  The  first  recognition  of  the 
principle  of  conditional  liberation  in  the  legisla- 
tures of  the  United  States  was  in  1868,  when  the 
state  of  New  York  established  the  Elmira  reforma- 
tory. 
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The  objection  that  a  parole  is  a  pardon,  and 
must  be  granted  under  the  laws  and  conditions 
governing  pardons,  Mr.  Wines  notices  at  some 
length.  He  holds  that  a  parole  is  not  a  pardon, 
for  the  reason  that  when  a  convict  is  pardoned  his 
liability  under  the  law  ceases;  but  when  he  is 
paroled,  and  until  his  conditional  release  merges 
into  one  that  is  absolute,  he  is  Btill  in  the  custody 
of  the  law  and  under  sentence.  This  being  an  im- 
portant point,  Mr.  Wines  discusses  it  in  detail. 
He  shows,  that,  if  a  parole  is  unconstitutional,  so 
is  the  time  allowance  now  made  in  almost  every 
state  in  the  union  to  the  convict,  for  good  be- 
havior while  in  confinement ;  and  adds  that  "  the 
history  of  the  discussion  of  the  indeterminate 
sentence,  both  at  home  and  abroad,  shows  that 
until  this  legal,  quasi  constitutional  objection  to  it 
is  disposed  of,  no  progress  can  be  made  in  the 
way  of  securing  a  candid  and  careful  consideration 
of  its  practical  advantages." 

Passing  from  the  legal  to  the  practical  side  of 
the  question,  Mr.  Wines  claims,  that,  not  only  the 
a  priori  argument,  but  the  results  of  its  practical 
workings,  are  entirely  in  favor  of  the  system  of 
conditional  liberation.  Applied  in  any  prison,  it 
affects  both  officers  and  convicts.  The  foimer 
have  a  new  responsibility  thrown  upon  them,  that 
of  "  judging  at  what  moment  each  convict  com- 
mitted to  their  care  is  fitted  for  the  test  of  charac- 
ter outside  of  the  prison  enclosure ;"  while  the 
latter,  finding  his  hope  and  his  desire  of  personal 
freedom  called  upon,  becomes  an  efficient  and 
willing  co-operator  in  his  own  amendment.  "  The 
system  wakens  in  the  breast  of  every  prisoner 
who  is  not  sunk  in  intellectual  or  moral  inbecility, 
the  sense  of  individual  responsibility,  and  stimu- 
lates it  to  the  highest  degree  of  activity  which  lie 
is  capable  of  sustaining."  The  system  is  also 
recommended  to  students  of  criminal  jurispru- 
dence, because  of  the  benefits  it  will  confer  upon 
society  at  large.  It  lessens  the  suffering  of  the 
family  and  friends  of  the  criminal,  and  it  dimin- 
ishes the  expense  required  for  his  maintenance. 
It  is  at  once  a  thorough  and  the  only  practicable 
means  of  testing  the  prisoner's  reformation  in 
prison. 

Mr.  Wines  does  not  overlook  nor  pass  by  the 
practical  difficulties  which  are  urged  against  the 
adoption  of  the  system  he  is  advocating.  He  con- 
siders them  in  turn.  The  first  of  them  is  "  the  igno- 
rance and  apathy  of  the  public  with  reference  to 
every  phase  of  the  question  of  prison  discipline." 
As  this  has  stood  in  the  way  of  many  important 
reforms  before  now,  and  has  always  had  to  yield 
in  the  end,  Mr.  Wines  declines  to  give  it  any  seri- 
ous attention.  It  will  cure  itself.  To  the  objec- 
tion that  a  prisoner  is  naturally  a  hypocrite,  and 


that  therefore  no  correct  judgment  can  be  formed 
as  to  his  improved  character,  it  is  answered, 
"  How  does  this  apply  to  the  system  of  conditional 
liberation  any  more  than  to  the  good-behavior 
laws  now  so  common  ?"  In  the  United  States, 
concerted  action  on  the  part  of  the  various  states 
would  be  necessary,  in  order  to  operate  the  system 
effectually.  No  special  watching  of  the  paroled 
convict  is  desirable,  and  the  writer  quotes  prison- 
director  Sichart  of  Wurtemberg,  to  the  effect  that 
police  surveillance  is  undesirable ;  for  the  paroled 
prisoner  should  not  be  subjected  to  unnecessary 
mortification.  What  he  requires  is  protection 
against  any  hinderance  which  may  exist  to  his 
honorable  success ;  and  in  no  event  should  sur- 
veillance of  any  description  be  continued  longer 
than  the  circumstances  of  each  case  seem  to  re- 
quire. 

Mr.  Wines  then  develops  his  ideas  as  to  the 
classes  of  convicts  to  whom  the  privilege  of  con- 
ditional liberation  should  be  granted,  tbo  stage  of 
imprisonment  at  which  a  parole  should  be  granted, 
and  the  authority  to  whom  the  discretionary 
power  of  granting  the  parole  should  be  entrusted. 
Statistics  are  quoted  showing,  that,  of  1,695 
paroled  prisoners  in  Bavaria,  only  59  relapsed  ;  of 
782  in  Wurtemberg,  only  8  relapsed ;  and  of  288 
in  Saxony,  only  6  relapsed.  The  statistics  on 
this  point  gathered  from  the  experience  of  the 
New  York  state  reformatory  at  £lmira,  are  already 
known  to  our  readers. 


LONDON  LETTER, 


The  character  of  the  Friday-evening  lectures  at 
the  Royal  institution  (the  scene  of  the  labors  of 
Davy  and  Faraday)  is  probably  well  known  to  most 
readers  of  Science.  The.  after-Christmas  series 
was  opened  by  Sir  William  Thomson,  who  dis- 
coursed to  a  brilliant  audience  upon  the  probable 
origin,  extent,  and  duration  of  the  sun's  heat. 
Adopting,  apparently  unreservedly,  Helmholtz's 
theory  of  its  origin  being  due  to  the  shrinkage  of 
its  mass,  owing  to- gravitation,  he  pointed  out  that 
gravity  was  274  times  as  great  at  the  sun  (at  present) 
as  at  the  earth,  and  how  different,  therefore,  solar 
physics  were  from  terrestrial.  The  mystery  of 
the  relation  between  gravitation  and  the  other 
properties  of  matter  had  hitherto  proved  insoluble. 
A  body  falling  through  only  forty-five  kilometres 
on  to  the  sun's  surface,  would  develop  more 
energy  than  any  known  chemical  combinations, 
and  hence  he  relegated  such  combinations  to  the 
domain  of  the  determining  influences  of  merely 
incidental  change.0.  Much  time  was  devoted  to 
calculations  of  solar  .energy  from  the  point  of 
view    of   the  'mechanical  equivalent  of    heat.' 
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Tbe  amount  of  solar  shrinkage  was  probably 
about  0.01  per  cent  of  his  diameter  in  2,000  years. 
Fifteen  million  years  ago  the  sun  was  probably 
four  times  its  present  diameter,  and  in  another 
twenty  million,  its  density  will  equal  that  of  lead, 
and  the  activity  of  solar  radiation  will  probably 
greatly  diminish.  At  present  it  was  about  75,000 
horse-power  per  square  metre.  Looking  back, 
although  biology  demanded  more  time,  the  study 
of  dead  matter  would  give  twenty  million  years 
as  a  maximum  past  limit,  and  ten  million  years  as 
a  maximum  future  limit,  of  the  heat  received  at 
present  by  the  earth  from  the  sun.  Tbe  speaker 
created  some  amusement,  towards  the  end  of  his 
discourse,  by  admitting  that '  However,  after  all, 
we  know  nothing  whatever  about  it !  * 

Tbe  Prince  of  Wales  has  just  been  elected  an 
honorary  member  (probably  the  first  British  one) 
of  the  Tiinnaean  society,  which  has  hitherto  been 
somewhat  chary  of  bestowing  its  '  parchments 
sealed  with  wax.'  This  famous  society  was 
founded  in  1788,  and  is  the  owner  and  custodian 
of  the  library,  manuscripts,  and  herbarium  of  the 
illustrious  Linnaeus,  who  died  in  1778.  These 
were  originally  bought  from  bis  family  for  about 
$5,500,  by  Dr.  James  Edward  Smith,  who  founded, 
and  was  first  president  of,  the  Linnaean  society, 
which  has  comprised  in  its  roll  all  the  most  dis- 
tinguished naturalists  of  the  day,  and  may  be  con- 
sidered to  be  a  select  club  of  scientists. 

The '  Christian  evidence  society '  aims  at  counter- 
acting the  atheistic  spirit  which  is  alleged  to  be 
spreading  among  the  masses  in  London.  Latterly, 
its  purely  theological  meetings  and  lectures  have 
been  frequently  supplemented  by  lectures  on  scien- 
tific subjects  delivered  by  men  of  well-known 
scientific  position.  In  the  west  end  of  London, 
daring  the  present  month,  the  presidents  of  the 
Royal  and  of  the  Linnaean  societies  (Dr.  Stokes 
and  Mr.  Carru there)  will  take  part  in  such  a 
course,  the  former  taking  for  his  subject,  '  Is  tbe 
demand  for  demonstrative  evidence  in  religion 
reasonable  ? '  Dr.  J.  H.  Gladstone  and  Mr.  W. 
Lant  Carpenter  also  take  part  in  this  course. 

On  Jan.  17  a  notice  was  issued  by  the  post-office 
cancelling  all  previous  notices  as  to  delay  in  the 
telegraph  service  owing  to  the  break- down  oc- 
casioned by  the  storm  of  Dec.  26.  For  the  week 
ending  Jan.  15,  the  number  of  messages  was  803,- 
000,  as  against  786,000  for  the  corresponding  week 
of  last  year,  notwithstanding  the  fact  that  senders 
were  warned  as  to  probable  delay.  The  depart- 
ment has  been  able  to  have  this  good  record  while 
tbe  wires  were  down,  mainly  through  the  free  use 
of  the  Wheatstone  automatic  fast-speed  transmit- 
ter, which  for  a  long  time  has  been  doing  700 
words  per  minute  (850  in  each  direction,  the  line 


being  duplexed)  over  one  wire  between  Newcastle 
and  London,  about  800  miles.  Every  effort  was 
made  to  get  messages  through,  no  matter  how 
circuitous  the  route.  Some  messages  reached 
London  from  Paris  via  New  York.  Jn  the  angry 
controversy  which  has  been  raging  on  overhead 
versus  underground  lines,  the  following  state- 
ments have  been  put  forward  on  authority  :  Tbe 
English  poet-office  has  20,000  miles  of  underground 
lines,  as  against  22,000  in  Germany.  The  cost  of 
an  underground  wire  is  £850  per  mile,  and  of 
every  additional  wire,  £15,  as  against  £85  and  £10 
respectively  for  overhead  wires.  Underground 
wires  diminish  the  speed  of  signalling  from  25 
to  75  per  cent  over  long  distances.  The  cost  of 
renewal  and  maintenance  is  about  the  same  in 
both  cases. 

The  present  year  is  the  jubilee  of  the  queen's 
accession  to  the  throne.  There  is  considerable 
fear  that  tbe  proposal  for  an  '  Imperial  institute,' 
as  a  commemoration  thereof,  will  not  be  ade- 
quately supported,  and,  in  scientific  circles,  much 
feeling  exists  at  the  scanty  recognition  of  science 
in  the  constitution  of  the  committee  (nominated  by 
the  Prince  of  Wales)  which  framed  the  scheme, 
and,  a  fortiori,  in  tbe  scheme  itself. 

An  interesting  history  of  the  '  Science  and  art 
department'  has  just  been  issued,  showing  its 
growth  during  the  last  fifty  years,  and  the  encour- 
agement given  by  the  state  in  this  way  to  instruc- 
tion in  science  and  art.  Its  headquarters  are  in 
South  Kensington,  which  is  in  connection  with 
about  1,500  scientific  schools  all  over  the  United 
Kingdom.  Twenty-five  distinct  branches  of  sci- 
ence are  taught,  and  the  annual  grant  for  its 
maintenance  approaches  half  a  million  pounds 
sterling.  This  is  mainly  distributed  on  the  results 
of  the  May  examinations,  held  at  the  end  of  the 
winter's  teaching.  In  connection  with  this  are 
the  scholarships  due  to  Sir  Joseph  Whit  worth's 
contribution  of  £8,000  per  year,  given  in  1868. 

W. 

London,  Jan.  88. 


HONOLULU  LETTER. 
Mr.  E.  D.  Preston  of  the  U.  S.  geodetic  sur- 
vey has  just  arrived  and  begun  work  under  tem- 
porary engagement  with  the  Hawaiian  govern- 
ment survey.  His  task  is  to  establish  a  normal  or 
standard  latitude  for  this  group.  The  latitude  of 
several  points  has  already  been  carefully  deter- 
mined, —  two  such  in  1888  by  Mr.  Preston  in  con- 
nection with  pendulum  observations,  and  some 
others  by  the  British  observers  of  the  transit  of 
Venus.  Since  full  geodetic  results  have  been  ob- 
tained by  inter-island  triangulation,  serious  dis- 
crepancies are  found  to  exist  between  these  and 


128 


SCIENCE. 


[Vol.  IX.,  No.  210 


the  astronomical  determinations  of  latitude,  rising 
as  high  as  forty-five  seconds  of  latitude  in  the  rel- 
ative positions  of  stations  on  neighboring  islands. 
The  study  of  these  discrepancies  shows  them  to  be 
due  to  local  deflections  of  the  vertical  in  conse- 
quence of  the  powerful  attraction  of  our  great 
mountain-masses.  The  error  produced  appears  to 
be  greater  than  in  any  other  part  of  the  world  in 
proportion  to  the  extent  of  the  geodetic  work.  A 
discrepancy  in  longitude  of  sixty  seconds  is  found 
to  exist  between  Kaflua  and  Honolulu,  150  miles 
distant.  These  longitudes  were  determined  by 
the  British  transit  expedition,  transporting  twelve 
chronometers  three  round  trips  between  the  sta- 
tions. The  mountains  of  these  islands  rise  above 
the  sea  from  4,000  to  14,000  feet.  But  being  sur- 
rounded by  a  depth  of  ocean  of,  say,  25,000  feet,  the 
masses  are  really  from  80,000  to  40,000  feet  high, 
fully  accounting  for  the  extraordinary  deflection 
of  the  vertical.  Twelve  stations  have  been  selected 
whose  positions  are  precisely  determined ,  and  w  bich 
lie  on  opposite  sides  of  their  respective  islands. 
Mr.  Preston  will  occupy  each  one,  so  as  to  secure 
at  least  one  hundred  observations  of  pairs  of  stars. 
It  is  believed  that  a  study  and  comparison  of  the 
discrepancies  between  the  latitudes  obtained  will 
enable  a  standard  latitude  to  be  determined  for  the 
whole  group,  very  closely  approximating  to  the 
true  latitude. 

No  precise  determination  of  longitude  can  pos- 
sibly be  obtained  until  there  is  cable  communica- 
tion between  Honolulu  and  the  continent.  It  now 
seems  probable  that  such  communication  will  soon 
be  established.  Mr.  Preston's  work  will  then  be 
available  in  corrections  to  determine  a  standard 
longitude  as  well  as  latitude  for  this  group.  When 
these  corrections  for  the  latitude  and  longitude 
are  applied  to  the  transit  of  Venus  station  at 
Honolulu,  it  seems  not  unlikely  that  better  re- 
sults may  be  obtained  from  the  work  done  by  the 
British  transit  expedition. 

A  panorama  of  the  caldera  of  Kilauea  goes  to- 
day to  the  United  States  for  public  exhibition.  It 
is  an  accurate  representation  of  the  great  enclos- 
ure, and  of  the  interior  active  lakes,  as  seen  at  the 
period  of  culminating  action  shortly  before  the 
periodical  collapse  which  took  place  last  year. 
The  work  is  by  an  eminent  artist,  Jules  Tavernier, 
who  is  particularly  successful  in  vivid  representa- 
tion of  incandescent  lava.  The  whole  is  lifelike 
and  realistic.  Although  startling,  it  possesses  a 
high  scientific  value,  far  beyond  a  mere  popular- 
izing of  the  subject. 

Since  the  collapse,  the  lava  has  re-appeared  in 
force,  and  is  slowly  rising  in  the  lakes,  already 
presenting  brilliant  exhibitions.  After  a  period  of 
the  highest  activity,  the  lakes  suddenly  sank  out 


of  sight,  leaving  deep  pits,  the  bottoms  of  which 

were  700  feet  lower  than  the  previous  level  of 

liquid  lava.    The  surveyor-general  embraced  the 

opportunity  for  a  precise  survey  of  Kilauea  and 

its  branch  craters,  which  has  been  completed.    It 

will  probably  be  several  years  before  any  thing 

like  the  recent  high  level  of  lava  is  again  attained. 

A  remarkable  phenomenon  still  proceeding  has 

been  the  uplifting  from  the  bottom  of  the  pit,  as 

if  by  colossal  jack-screws,  of  a  veritable  mountain 

island  of  lava  more  than  500  feet  in  diameter  and 

150  feet  high,  around  which  the  liquid  lava  flows. 

This  permanent  island  has  already  risen  some  800 

feet  within  seven  months.    The  best  facilities  are 

now  given  for  access  to  the  crater,  involving  five 

days'  absence  from  Honolulu,  at  the  cost  of  fifty 

dollars,  covering  all  transportation,  hotel  fare,  and 

guides,  with  two  days  at  the  crater.  K. 

Honolulu,  Jan.  18. 


GEOGRAPHICAL  NOTES. 
Asia. 

Dr.  A.  Bunge  and  Baron  E.  Toll  have  retained 
form  their  journey  to  the  New  Siberian  Islands. 
They  have  made  valuable  collections  and  observa- 
tions on  the  five  islands  of  this  group,  which  of 
late  became  so  famous  by  the  hazardous  boat 
journey  of  the  Jeannette  crew.  The  results  of  this, 
the  first  scientific  expedition  to  these  islands,  will 
be  of  great  interest. 

There  are  new  reports  on  Potanin  s  expedition 
to  southern  Mongolia.  His  return  was  announced 
in  the  St.  Petersburg  letter  of  last  issue.  Potanin 
left  the  district  of  Koko-Nor  on  June  85,  1886, 
crossed  the  desert  of  Gobi  on  a  previously  un- 
known route  from  south  to  north,  and  discovered 
four  parallel  chains  of  mountains,  which  form  the 
south-eastern  continuation  of  the  Altai  system. 
The  journal  of  the  Imperial  Russian  geographical 
society  contains  a  report  on  his  last  explorations 
in  the  district  of  Koko-Nor.  He  explored  that 
part  of  the  Nan-shan  mountains  which  separates 
the  country  drained  by  the  Hoang-ho  from  the 
plains  of  southern  Mongolia.  It  is  composed  of 
three  mountain  ranges,  with  passes  12,800  feet  in 
height,  and  intermediate  valleys  at  an  elevation  of 
10,000  feet.  On  his  way  north  he  fell  in  with  the 
Jegurs,  a  tribe  hitherto  unknown.  Potanin  sur- 
veyed the  whole  country  he  traveled  over,  and 
determined  the  position  of  seven  places  by  astro- 
nomical observations.  His  companion,  the  natu- 
ralist BeressowBki,  will  stay  near  Kiachta  until 
next  winter  in  order  to  complete  his  collections. 

Mr.  E.  Michaelis,  in  Nature  of  Dec.  16,  states 
that  traces  of  the  ice-period  are  found  in  the 
southern  parts  of  the  Altai  Mountains.    Farther 
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south,  on  the  northern  declivity  of  the  ranges 
Jarbagatay  and  Saoor,  which  form  the  southern 
limits  of  the  basin  of  the  Irtish,  large  deposits  of 
bowlders  are  found.  They  consist  of  granitic 
rocks,  which  have  been,  carried  by  the  ice  from 
the  crest  of  the  mountains  to  a  distance  of  about 
ten  miles,  the  layer  having  a  direction  from  south 
to  north.  The  range  of  Saoor  attains  a  height 
of  about  12,500  feet  above  the  level  of  the  sea.  At 
the  present  period  snow  always  lies  on  its  highest 
parts,  but  no  glaciers  are  found. 

According  to  Nikolsky,  Lake  Balkash  is  drying 
up  at  the  rate  of  one  metre  in  fourteen  or  fifteen 
years.  Its  southern  portion,  called  Ala-Kul,  is 
being  transformed  into  a  salt-pan  similar  to  Kara 
Bugas,  the  well-known  bay  on  the  east  side  of  the 
Caspian  Sea.  As  the  evaporation  is  very  rapid  in 
those  regions,  and  the  bays  have  no  tributaries, 
the  loss  of  water  is  replaced  by  the  salt  water  of 
the  lake  rushing  through  the  narrow  entrance  into 
the  bay,  the  water  of  which  having  become  con- 
centrated, the  salt  is  continually  being  precipi- 
tated at  its  bottom.  Some  other  lakes  of  West 
Siberia  and  the  Aralo-Caspian  region  are  also  dry- 
ing up.  Jadrienzew,  by  comparing  the  extent  of 
the  Lakes  Suny,  Abyshkan,  Moloki,  and  Cbany, 
in  the  governments  of  Tobolsk  and  Tomsk,  as 
represented  in  maps  of  1784, 1818-20,  1850-60,  and 
1880,  proves  that  they  are  desiccating  at  a  rapid 
rate.  Lake  Abyshkan  measured  580  square  miles 
at  the  beginning  of  this  century,  while  only  three 
amall  ponds  of  one  and  a  half  miles  in  width  re- 
main. The  same  process  is  going  on  throughout 
West  Siberia. 

According  to  the  Novoe  Vremya,  the  trading 
caravan  lately  despatched  by  the  Central  Asian 
commercial  company  Koudrine  has  passed  through 
Kashgar  and  entered  Thibet.  This  company  is 
likely  to  play  an  important  part  in  Central  Asia. 
It  has  established  permanent  agencies  at  Merv 
and  Askabad,  and  in  the  Persian  cities  of  Kutchan 
and  Mesbed,  and  now  it  proposes  to  do  the  like  in 
Thibet.  It  has  received  from  the  Ameer  of  Bok- 
hara a  large  tract  of  land  on  the  banks  of  the 
Amu-daria,  near  the  Chard jui  station  of  the 
Transcaspian  railway,  for  the  cultivation  of  cotton. 
In  the  Transcaspian  there  seems  to  be  a  great  dis- 
trict suitable  for  cotton-growing,  and  there  is  a 
general  opinion  among  the  commercial  classes  of 
Russia  that  the  development  of  this  industry 
ought  to  be  steadily  encouraged  by  the  govern- 
ment. 

Africa. 

Further  news  has  been  received  from  Dr.  Oscar 
Lens,  dated  Kibonge,  April  30,  Nyangwe,  May  19, 
and  Kasonge,  June  1.  Lenz  left  Stanley  Falls  on 
March  30  in  canoes  supplied  by  the  famous  Ara- 


bian trader,  Tippo-Tip,  who  sent  several  Zanzi- 
bari  soldiers  with  him,  and  gave  him  about  twenty 
negroes  for  oarsmen.  At  the  cataracts  they  had 
to  hire  natives,  as  the  work  was  too  hard  for  the 
small  company.  Having  left  Stanley  Falls,  they 
passed  through  a  dreary  country,  the  banks  of  the 
river  being  low  and  covered  with  thick  forests. 
On  account  of  high  water  they  had  great  difficulty 
in  finding  places  for  camping.  Lenz  found  many 
of  the  native  villages  mentioned  by  Stanley  de- 
serted, as  the  natives  had  settled  farther  inland  to 
escape  the  attacks  of  the  Arabs.  He  met  Zanzi- 
bari  soldiers  belonging  to  Tippo-Tip's  troops  in 
most  of  the  villages,  who  gave  him  some  trouble 
by  trying  to  tax  him.  It  took  the  small  caravan 
seven  days  to  pass  the  cataracts  of  Wamanga, 
having  several  times*  to  transport  their  bulky 
canoes  over  marshy,  bush-covered  ground.  On 
April  15  they  reached  Kibonge,  which  is  largely 
inhabited  by  Arabs  and  Zanzibaris.  It  is  named 
after  the  chief  who  established  the  village  nine 
years  ago.  He  came  from  Nyangwe,  and  is  inde- 
pendent of  Tippo-Tip.  The  village  is  very  exten- 
sive, and  is  composed  of  a  great  number  of 
ranches,  with  gardens  and  fields.  Its  situation, 
however,  is  very  unhealthy,  as  it  is  built  on  the 
low  banks  of  the  Kongo,  and  large  lagoons  and 
swamps  surround  it.  As  the  district  is  very  suit- 
able for  rice  culture,  the  Arabs  have  cleared  the 
land,  and  grow  considerable  quantities  of  rice. 
Lenz  considers  these  fields  far  more  extensive  and 
numerous  than  those  in  West  Africa.  He  left 
Kibonge  in  company  with  several  Arabian  traders, 
who  were  going  to  Tippo-Tip's  station,  Riba-Riba. 
A  few  days'  journey  above  Kibonge  they  heard  the 
sounds  of  the  war-drums  of  the  natives,  and  pre- 
pared for  defence  in  case  of  an  attack.  Wherever 
the  Arabs  have  settled,  the  negroes  have  fled  into 
the  woods,  and  when  they  have  a  chance  of  attack- 
ing the  intruders  with  safety  they  do  so,  and  the 
Arabs  are  in  constant  fear  of  their  poisoned  ar- 
rows. The  feeling  of  uneasiness  did  not  subside 
until  they  had  reached  the  friendly  tribes  near 
Riba-Riba.  The  latter  place  derives  its  name  also 
from  its  chief,  a  Nyangwe  negro.  The  river  be- 
tween Nyangwe,  and  Riba-Riba,  and  Kibonge  is 
frequented  by  travelling  parties  going  from  one 
place  to  another  in  pursuit  of  their  trade.  They 
extend  their  journeys  far  up  the  tributaries  of  the 
Kongo,  as  far  south  as  Urua,  south-west  of  the 
Tanganyika.  Nyangwe  is  built  on  a  hill  about 
a  hundred  feet  above  the  Kongo.  It  consists  of  a 
number  of  houses  surrounded  by  gardens.  The 
inhabitants  are  rich  Arabian  merchants  and  Zan- 
zibaris and  natives  who  are  in  their  employ. 
Some  houses  are  well  built  of  sun-dried  bricks 
and  have  fine  piazzas.    Kasonge,  the  headquarter* 


130 


SCIENCE. 


[Vol.  IX.,  No.  310 


of  Tippo-Tip,  is  far  more  important  than  Nyan- 
gwe,  being  the  place  where  caravans  to  Lake  Tan- 
ganyika are  fitted  out.  Tippo-Tip,  whom  Lens 
had  left  at  Stanley  Falls,  arrived  atKasonge  about 
the  time  of  Lenz's  arrival,  and  as  he  was  going  to 
Zanzibar,  Lenz  feared  that  he  would  not  be  able 
to  get  a  sufficient  number  of  men  for  his  caravan. 
Later  telegraphic  news  informs  us  that  Lenz  was 
compelled  to  abandon  his  intention  of  reaching  Dr. 
Junker  and  Emin  Pacha  (Dr.  Schnitzler),  and  a 
short  time  ago  the  cable  informed  us  of  his  arrival 
at  Zanzibar.  He  has  crossed  the  continent  from 
the  mouth  of  the  Kongo  to  Zanzibar  in  less  than 
eighteen  months. 

Lenz's  remarks  on  the  Arabian  trade  with  Ur- 
ua  are  of  interest  when  compared  with  the  views 
Captain  Cameron  expressed  at  the  London  institu- 
tion, on  Jan.  11,  1887.  While  Lenz  emphasizes 
the  difficulty  the  Kongo  Free  State  and  other  Eu- 
ropean powers  will  encounter  by  Tippo-Tip's  pow- 
erful influence  in  Kasonge  and  Urua,  Cameron 
thinks  that,  by  following  the  Lomami,  the  London 
missionary  society's  agents  and  the  officers  of  the 
Kongo  Free  State  would  soon  reach  this  country, 
and  he  expresses  great  hopes  of  their  being  able  to 
do  away  with  the  horrors  of  the  slave  trade  which 
prevails  there  owing  to  the  Portuguese  and  Arabs. 

Lieutenant  Webster,  late  commander  of  the 
station  of  Stanley  Falls,  proposes  to  explore  the 
district  between  Adamaua  and  Kameroon.  This 
is  the  region  which  Robert  Flegel  tried  to  enter 
from  the  upper  Benue\  Here  the  unknown  area 
almost  extends  to  the  coast,  and  the  obstacles 
arising  from  the  hostility  of  the  native  tribes 
have  hitherto  prevented  all  explorers  from  enter- 
ing the  continent. 

The  Italian  traveller,  A.  Franzoj,  has  deter- 
mined to  abandon  his  intention  of  crossing  the 
Somal  country,  on  account  of  the  unsettled  state 
of  affairs  in  that  district.  He  will  go  to  Zanzibar, 
and  proposes  to  follow  Thomson  and  Fischer's 
route  through  the  Massai  district. 

Dr.  K.  Juhlke,  of  the  German  Ea6t-African 
company,  was  murdered  in  Kismayu  in  the  be- 
ginning of  December,  After  having  purchased 
Usagara  and  the  neighboring  countries  in  1884, 
be  added  to  the  possessions  of  the  company,  in 
June  and  July,  1885,  the  district  as  far  north  as 
the  Kilimanjaro,  and,  on  his  last  expedition,  that 
from  Vitu  to  the  mouth  of  the  Tuba. 

Captain  Bouvier,  member  of  the  joint  commis- 
sion of  France  and  the  Kongo  Free  State  for  de- 
termining the  boundary  line  of  the  possessions  of 
both  states  up  to  longitude  17°  E.,  has  made  a  sur- 
vey of  his  routes,  which,  it  is  hoped,  will  be  a 
great  advance  in  our  knowledge  of  the  geography 
of  the  Kongo  River.    His  observations  show  that 


Stanley  Pool  is  far  smaller  than  it  was  supposed 
to  be,  and  that  the  positions  of  many  places  and 
rivers  require  changing. 

Henry  M.  Stanley  left  Suez  on  Feb.  6,  on  the 
steamer  Navarino,  for  Zanzibar  direct. 

The  German  East-African  company  has  been 
converted  into  a  corporation  by  a  committee  of 
the  founders,  merchants,  and  financiers.  The 
board  of  directors  will  hereafter  consist  of  twenty- 
seven  members,  three  of  whom  are  to  be  nomi- 
nated by  Prince  Bismarck.  The  capital  is  to  be 
raised  to  5,000,000  marks  by  a  further  issue  of 

shares. 

America, 


Dr.  P.  Ehrenreich  and  K.  von  Steinen 
from  Hamburg  last  week  for  Brazil.  They  intend 
to  explore  the  southern  tributaries  of  the  Ama- 
zon. 

Oceans. 

At  a  meeting  of  the  Paris  Academy  of  sciences 
on  Jan.  10,  a  report  was  given  of  experiments 
made  by  the  Prince  of  Monaco  to  determine  the 
direction  of  the  North  Atlantic  currents.  Of  109 
floats  thrown  overboard  800  miles  north-west  of 
the  Azores,  in  1886, 14  have  been  recovered,  show- 
ing a  general  south-easterly  direction  and  a  mean 
velocity  of  8.88  miles  per  24  hours.  Of  the  510 
floats  thrown  overboard  in  1886,  much  nearer  the 
French  coast,  9  have  been  recovered,  showing 
nearly  the  same  direction,  with  velocities  of  from 
5.80  to  6.45  miles.—  Nature,  Jan.  20. 


NOTES  AND  NEWS. 


The  plans  of  the  Johns  Hopkins  university 
have  always  had  reference  to  the  establishment  of 
a  faculty  of  medicine  whenever  the  Johns  Hop- 
kins hospital  should  be  completed.  The  buildings 
are  nearly  ready  to  be  occupied,  and  arrangements 
will  be  perfected  for  instruction  in  surgery  and 
medicine.  Meanwhile,  courses  preliminary  to  the 
study  of  medicine,  especially  in  physics,  chemis- 
try, and  biology,  with  the  modern  languages,  are 
provided  in  the  philosophical  faculty.  The  nucle- 
us of  the  medical  faculty,  as  now  constituted,  in- 
cludes the  presidentrof  the  university,  a  professor 
of  pathology,  a  professor  of  physiology,  a  profes- 
sor of  chemistry,  a  lecturer  upon  hygiene,  and  an 
associate  in  pathology. 

—  During  the  past  year  the  Institute  of  social 
science  of  New  York  has  held  twenty  meetings,  at 
which  were  presented  and  discussed  the  following 
papers  :  '  The  logical  method  of  studying  sociolo- 
gy,' Mr.  Parke  Godwin ;  '  An  introduction  to  so- 
cial science,'  T.  B.  Wakeman,  Esq.;  'Principles 
that  should  control  the  interference  of  the  state  in 
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industries/  Dr.  H.  C.  Adams ;  '  The  fiscal  problem 
of  all  nations,'  Prof.  J.  C.  Zachos  ;  * '  Neglected 
factors  in  social  reform/  Rev.  Dr.  A.  H.  Bradford  ; 
<  English  socialism,  especially  co-operation,  and 
the  Christian  socialistic  movement,'  Dr.  E.  R.  A. 
Seligman  ;  « Heredity  and  opportunity,'  Dr.  Lester 
F.  Ward ;  <  Criticism  of  8eligman's  paper,'  Mr. 
Edward  King ;  '  The  land  question  as  presented  by 
Mr.  Henry  George,'  Professor  Molina ;  Discussion 
of  Dr.  Adams's  paper  of  April  8 ;  *  Karl  Marx's 
theory  of  value,'  Mr.  Ewald  Langerfeld ;  Discus- 
sion continued  of  Dr.  Ward's  paper  of  June  10 ; 
1  The  demands  of  labor,'  Mr.  Edward  King ;  « Free 
competition  vs.  state  socialism,'  Mr.  Justus  O. 
Woods  ;  *  The  moral  aspect  of  the  economic  ques- 
tion,' Prof.  Thomas  Davidson  ;  « A  practical  view 
of  protection,'  Mr.  Robert  P.  Porter;  'The  basic 
law  of  ownership/  Mr.  Edward  G.  Clark ;  *  The 
cause  and  cure  of  crime/  Mr.  W.  M.  F.  Round  ; 
1  The  economic  heresies  of  Mr.  Henry  George/  Mr. 
George  Gunton.  The  papers  generally  were  very 
meritorious,  and  several  of  them  were  published 
in  the  leading  periodicals  and  journals,  and  others 
in  pamphlet  form.  The  institute  has  thus  aided 
in  elucidating  social  topics  which  are  commanding 
so  general  and  pressing  public  attention.  One 
member  of  the  institute  has  successfully  organized 
two  popular  classes  for  the  systematic  study  of 
social  economics,  and  others  are  being  formed. 
Three  or  more  of  the  members  are  preparing  books 
on  this  subject  for  publication.  Those  who  have 
followed  carefully  the  papers  and  their  discussion 
bear  emphatic  testimony  to  their  usefulness.  It 
is  worthy  of  remark  that  the  result  of  the  discus- 
sions has  been  favorable  to  conservative  opinion, 
and  proves  that  healthful  social  progress  will 
come  through  a  more  general  and  better  under- 
standing of  the  principles  underlying  social  eco- 
nomics. The  discussion  of  the  papers  has  taken 
sometimes  too  much  the  form  of  debates,  in  which 
the  contention  seemed  rather  for  victory  than 
truth.  Disputants  have  not  always  confined  them- 
selves to  the  topic  discussed,  but  have  disputed 
with  each  other  points  not  involved  in  the 
papers. 

—  Strenuous  efforts  are  being  made  to  induce 
the  legislature  of  the  state  of  New  York  to  enact 
the  amendments  to  the  present  tenement-house 
law  of  the  city  of  New  York,  which  were  pre- 
pared by  the  tenement-house  commission  of  1886. 
The  act  provides  that  every  tenement  shall  have  a 
dry  cellar,  good  drainage,  ample  water-supply, 
and  a  janitor ;  owner's  name  to  be  registered ;  a 
semi-annual  inspection  by  the  board  of  health, 
and  an  annual  report ;  free  winter  baths ;  electric 
lights  in  tenement  district ;  and  cutting  through 
Uonard  Street  to  open  up  the  Mulberry  Street 


'bend/  Petitions  are  now  being  circulated  in  be- 
half of  this  law.  The  citizens  of  Brooklyn  are  also 
moving  in  the  matter  of  tenement-house  reform, 
the  law  in  that  city  being  practically  the  same  as 
it  was  twenty  years  ago,  and  the  tenement-houses 
lacking  many  of  the  improvements  which  are  to 
be  found  in  New  York.  The  amended  ordinances 
which  were  forwarded  to  the  common  council  of 
Brooklyn  nearly  two  years  ago  still  remain  un- 
acted upon,  and  efforts  are  now  being  made  to 
have  them  adopted  by  that  body.  For  this  pur- 
pose a  meeting  has  been  called  by  the  commissioner 
of  health,  of  builders,  architects,  physicians,  and 
philanthropists,  to  consider  and  revise  these  or- 
dinances before  their  final  adoption. 

—  Mr.  H.  C.  Russell,  government  astronomer 
for  New  South  Wales,  and  late  president  of  the 
Royal  society  of  that  colony,  gave  an  account  in 
his  last  presidential  address  of  certain  oscillations, 
or  Seiches,  as  the  Swiss  call  them,  in  the  waters  of 
Lake  George  (New  South  Wales),  as  determined 
by  the  record  of  an  automatic  evaporation  gauge. 
The  lake  is  about  eighteen  miles  long,  five  wide, 
and  fifteen  or  twenty  feet  deep :  its  oscillations 
have  an  amplitude  of  from  two  to  six  inche*,  and 
are  of  two  periods ;  the  longer  being  two  hours 
and  eleven  minutes,  the  shorter  one  hour  and 
twelve  minutes.  In  most  cases  the  motion  is  con- 
nected with  the  passage  of  thunder-storms ;  but  at 
other  times  it  seemed  to  arise  from  the  repeated 
and  well-timed  impulses  of  a  less  apparent  force. 
For  example  :  on  one  occasion,  when  the  lake  was 
very  quiet,  the  water  suddenly  rose  an  inch,  and 
fell  again  within  thirty  minutes  ;  then  it  rose  an 
inch  and  a  half,  and  fell  two  inches  in  three-quar- 
ters of  an  hour ;  next  it  rose  two  inches,  and  fell 
three  and  a  half  inches  in  an  hour ;  finally  it  rose 
three  and  three-quarters  inches  in  forty  minutes, 
and  so  started  a  series  of  pulsations  which  settled 
down  to  two- hour  intervals,  and  lasted  twenty 
hours. 

—  The  Society  of  arts,  England,  offers  two  gold 
and  four  silver  medals  for  the  best  motors  suitable 
for  electric-light  installations,  to  be  competed  for 
in  London  next  May  or  June.  The  motors  will  be 
divided  into  two  classes,  —  those  in  which  the 
working  agent  is  produced  (steam  and  gas  en- 
gines), and  those  in  which  the  working  agent 
must  be  supplied  (steam,  gas,  and  hydraulic  en- 
gines). 

. 

—  The  following  is  a  copy  of  a  note  found  by 
Mr.  J.  C.  McClure  on  the  south  side  of  Nantucket, 
Jan.  39,  1887  :  "This  bottle  was  thrown  overboard 
from  schooner  Emma  L.  Cottingham,  July  20, 1886, 
in  latitude  41°  08'  north,  longitude  69°  08'  west. 
Any  person  finding  this  will  confer  a  favor  by 
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sending  this  to  the  hydrographic  office  at  Wash- 
ington, D.C.,  stating  when  and  where  found." 
The  note  was  signed  "  J.  L.  Somers,  schr.  Emma 
L.  Cottingham,  of  Somers  Point,  "N.J." 

—  Three  more  sheets  of  the  topographical  atlas 
of  New  Jerpey  are  issued,  making  thirteen  out  of 
the  seventeen  for  the  whole  state.  The  new  sheets 
are  named  after  their  chief  places,  Trenton,  Mount 
Holly,  and  Camden.  The  remaining  sheets  will 
probably  be  completed  in  1888. 

—  The  report  of  Lieut.  William  H.  Schurtze, 
TJ.S  N.,  on  his  official  trip  to  Russia  to  distribute 
the  testimonials  of  the  government  to  the  subjects 
of  Russia  who  extended  aid  to  the  survivors  of 
the  Jeannette  exploring  expedition,  was  presented 
to  congress  last  week.  The  report  is  quite  long, 
and  records  in  detail  the  movements  of  the  lieu- 
tenant and  the  results  of  his  observations.  Ac- 
companying the  report  are  copies  of  two  charts 
the  existence  of  which  Lieutenant  Schurtze  be- 
lieves have  been  forgotten  outside  of  Russia.  He 
says,  in  view  of  the  general  interest  taken  in  any- 
thing pertaining  to  the  Jeannette  expedition,  it 
seems  that  these  charts  are  worthy  of  special  con- 
sideration, because  they  relate  directly  to  two 
regions  most  prominent  in  the  history  of  the  ex- 
pedition, namely.  Bennett  Island  and  the  Lena 
Delta,  North  Siberia. 

—  The  U.  S.  coast  and  geodetic  survey  report 
for  1885 — Appendix  No.  10 — contains  a  paper 
by  Charles  O.  fioutelle,  who  gives  practical  sug- 
gestions for  geodetic  reconnaissance,  such  as  he 
derives  from  his  long  experience  in  field-work. 
His  information  on  the  selection  of  base-lines  and 
stations  for  triangulation  will  be  useful  for  topog- 
raphers. 

—  In  1882  small-pox  was  very  prevalent  in 
New  York,  there  having  been  708  cases  with  259 
deaths.  In  1888,  only  26  cases  and  12  deaths  oc- 
curred ;  in  1884,  5  cases  and  no  deaths  ;  in  1885, 
105  cases  and  26  deaths  ;  and  in  1886,  109  cases 
and  81  deaths.  During  the  week  ending  Jan.  29  of 
the  present  year,  there  were  28  cases,  of  which  8 
proved  fatal. 

—  The  health  commissioner  of  Denver,  Col.,  re- 
ports that  in  1886  there  were  195  deaths  from  con- 
sumption in  that  city,  only  five  of  which  origi- 
nated in  the  state  of  Colorado. 

—  The  U.  S.  geological  survey  is  engaged  in 
the  preparation  of  a  detailed  topographical  map 
of  the  vicinity  of  Washington,  Alexandria,  and 
contiguous  parts  of  Maryland  and  Virginia.  It 
is  intended  to  show  the  elevation  by  contours  at 
twenty-five  feet  intervals,  showing  the  curvature 
of  the  earth  as  it  rises  from  the  sea-level     The 


Colder,  7  days. 


Stationary  temperature, 
IS  days. 


f- 


Local  rain,  11  days. 


existing  coast-survey  work  in  this  neighborhood 
will  be  incorporated  in  the  new  map.  This  will 
be  the  first  authentic  topographical  map,  on  a 
trigonometric  basis,  of  the  District  of  Columbia 
and  its  surroundings.  The  coast-survey  steamer 
Hassler  arrived  at  the  Mare  Island  navy  yard  last 
week,  and  will  soon  go  north  to  the  Alaska  coast 
and  resume  work  in  that  vicinity. 

—  Dr.  Hinrichs  has  lately  published  a  compari- 
son of  the  weather-predictions  of  the  signal  service 
for  last  August,  as  indicated  by  flag-signals  hoisted 
at  Iowa  City,  with  the  weather  occurring  in  the 
period  for  which  the  predictions  were  made,  get- 
ting the  following  results  : — 

Prediction*.  Fact*. 

"8  days,  average  difference  from 

preceding  noon,  8*.8  colder. 
4  days,  average  difference,  4°.0 
warmer. 

days,   average  difference,  S*.6 
colder. 

days,  average  difference,  4°.8 
warmer. 
8  days,  average  difference,  8*.6 
I     colder. 

Warmer,  8  days. {  4  days,   average  difference,  r»8 

I     warmer. 

[1  day,  no  change. 

PS  days,  no  rain. 
.  4  days,  rain  not  measurable. 
*|  8  days,  rain  barely  measurable. 
l>  days,  appreciable  rain. 
C%  days,  appreciable  rain. 

vmii.  •«*«,*,.  «ih.m  J  1  day,  violent  thunderstorm,  wttb 
Fair  weather,  80  days....-;     neavy   wmd  Kaa  y^  (0tben 

(.  not  mentioned). 
Dr.  Hinrichs  concludes  that  it  is  exceedingly 
unfavorable  to  the  people's  confidence  in  the  flag- 
display  of  the  signal  service,  when  ite  fair-weather 
flag  is  beaten  by  storm  and  ram,  and  when  its 
rain-flag  flutters  lustily  and  dryly  in  a  hazy, 
balmy  atmosphere  of  summer. 

—  A  valuable  Algonquin  French  lexicon  (Lex- 
ique  de  la  lanque  Algonquine)  by  the  distinguished 
philologist,  the  Rev.  J.  A.  Cuoq,  has  lately  been 
published  (Montreal,  J.  Chapleau  et  File).  The 
Algonquin,  as  the  name  is  here  used,  is  the  lan- 
guage of  that  tribe  of  Indians  who  formerly  pos- 
sessed the  country  about  Montreal,  and  of  whom 
some  bands  still  remain  in  the  neighborhood  of 
that  city.  Their  speech  has  a  special  importance, 
both  scientific  and  historical.  As  in  the  case  of 
the  author's  Iroquois  lexicon,  there  are  interesting 
notes,  linguistic  and  ethnological,  on  almost  every 
page.  The  volume  lacks  the  French-Algonquin 
part.  It  is  to  be  hoped  that  the  industrious  author 
will  hereafter  supply  thi9  deficiency,  as  well  as 
the  similar  lack  which  detracts  from  the  useful- 
ness of  his  excellent  Iroquois  lexicon. 

—  Prof.  Max  MOller's  volume  on  *  The  science 
of  thought/  on  which  he  has  been  engaged  at 
intervals  for  several  years,  will  soon  be  published. 
The  author  is  occupied  in  it  with  the  origin  of 
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speech,  which  in  his  view,  as  in  that  of  the 
Greeks,  is  identical  with  thought.  A  contribution 
of  this  sort  to  metaphysical  science,  from  a  writer 
who  is  at  once  a  profound  philologist,  an  able 
annotator  of  Kant,  and  the  master  of  a  moet 
lucid  and  happy  English  style,  will  be  expected 
with  general  interest. 

—  'Harvard  and  its  surroundings'  (Boston, 
Band  Avery  Co.,  1886),  of  which  the  seventh 
edition  has  just  been  issued,  is  designed  to  take 
the  place  of  an  intelligent  companion  to  the  visi- 
tor in  his  walk  through  Harvard  and  its  vicinity, 
giving  brief  yet  sufficiently  definite  descriptions 
of  every  place  visited,  with  passing  allusions  to 
its  leading  historical  and  biographical  associa- 
tions, and  devoting  the  larger  proportion  of  space 
to  the  specially  noteworthy  objects. 

—  The  Athenaeum  prints  the  following :  "  The 
bibliography  of  learned  societies  is  being  enriched 
by  a  couple  of  useful  publications  now  coming  out 
in  sections,— « Die  Wissenschaftlichen  Vereine  und 
Qesellschaften  Deutschlands  im  19  Jahrhundert,' 
by  Dr,  Joannes  Mfiller ;  and  the  '  Bibliographic 
des  Travaux  Scientifiques  et  Arcbeologiques  pub- 
lies  par  lee  Societes  Sa  van  tee  de  la  France,'  pub- 
lished under  the  auspices  of  the  minister  of  public 
instruction.  Now,  Mr.  A.  P.  C.  Griffin,  of  the 
Boston  public  library,  proposes  to  issue  by  sub- 
scription .a  '  Bibliography  of  American  historical 
societies.' " 

—  We  learn  from  the  Athenaeum  that  three 
important  libraries  of  deceased  professors  have 
lately  been  sold  in  Berlin, —that  of  Professor 
Scberer,  which  was  bought  for  28,000  marks  by 
an  American  university ;  that  of  the  historian 
Waitz,  which  fetched  16,000  marks ;  and  that  of 
Professor  Mullenboff,  which  has  been  purchased 
for  the  new  Germanische  Seminar  of  the  Univer- 
sity of  Berlin.  Scherer's  library  is  reported  to 
have  been  one  of  the  finest  private  collections  in 
Germany. 

—  Eleiber  of  St.  Petersburg  has  lately  computed, 
in  the  Meteorologische  Zeitschrift,  the  half-yearly 
variations  of  atmospheric  pressure  in  the  two 
hemispheres,  taking  January  and  July  for  the 
months  of  extreme  conditions.  He  finds  the 
mean  pressure  for  the  whole  earth  759.20  mm. 
This  result  is  necessarily  the  same  for  the  extreme 
months,  and  the  agreement  of  the  author's  figures 
serves  as  a  check  on  his  work.  The  mean  press- 
ure  of  the  northern  hemisphere  is  760.81,  vary- 
ing from  761.80  in  January  to  758.82  in  July :  for 
the  southern  hemisphere,  the  figures  are  758.09, 
756.60,  and  759.58.  The  mean  pressure  in  the 
northern  hemisphere  thus  exceeds  that  in  the 
southern  by  2.22.     In  July,  when  the  northern 


atmosphere  is  expanded  and  flows  off  to  southern 
latitudes,  the  average  northern  excels  is  reversed 
to  a  slight  deficiency  of  0.76;  but  in  January, 
when  the  cold  of  the  land  hemisphere  is  extreme, 
it  accumulates  more  air  than  usual,  and  its  excess 
rises  to  5.20.  It  may  therefore  be  said  that  a  mass 
of  air,  equivalent  to  that  which  would  give  a 
pressure  of  5.96  over  a  hemisphere,  is  periodically 
transferred  from  one  side  of  the  equator  to  the 
other. 

—  The  report  of  the  U.  S.  geological  survey  on 
the  mineral  resources  of  the  United  States  for 
1885  contains  some  interesting  statistics.  The 
total  mineral  product  is  valued  at  $428,521,856,  an 
increase  of  $15,806,608  over  1884.  Among  seventy 
mineral  substances  cited,  coal  is  the  most  impor- 
tant, showing  a  total  value  of  $159,019,596.  An 
increase  is  shown  in  the  production  of  coke,  nat- 
ural gas,  gold,  silver,  copper,  zinc,  quicksilver, 
nickel,  aluminum,  lime,  salt,  cement,  phosphate 
rock,  manganese,  and  cobalt  oxide,  while  the  pro- 
duction of  coal,  petroleum,  pig-iron,  lead,  precious 
stones,  and  mineral  waters  decreased.  From  the 
present  outlook,  says  the  report,  it  is  probable 
that  the  total  output  of  1886  will  prove  much 
greater  than  that  of  1885,  and  even  larger  than 
the  prosperous  year  of  1882. 

—  A  very*  valuable  contribution  to  the  study  of 
cerebral  localization  is  made  by  Dr.  Henry  Hun 
in  the  American  journal  of  the  medical  sciences 
for  January,  1887.  The  article  records  seven  un- 
usually interesting  cases  in  which  the  symptoms 
were  observed  during  life,  and  the  lesions  of  the 
brain  carefully  examined  after  death.  The  results 
corroborate  many  of  the  current  views  on  locali- 
zation, and  in  a  few  points  carry  the  process 
further  than  was  possible  before. 

—  The  year  1886  has  added  eleven  new  aster- 
oids to  the  list,  which  now  numbers  264.  Seven  of 
the  strangers  were  discovered  by  Dr.  J.  Palisa  of 
Vienna,  who  has  found  no  less  than  fifty-seven 
in  all,  while  three  were  discovered  by  Dr.  Peters 
of  Clinton,  who  is  now  credited  with  forty-six. 
No.  258,  Tyche,  was  found  by  Dr.  R.  Luther  of 
Dttsseldorf.  No.  254  has  been  named  Augusta ; 
255,  Oppavia  ;  257,  Silesia ;  259,  260,  261,  Aletheia, 
Huberta,  and  Prymno,  respectively.  The  remain- 
ing four  are  still  unnamed. 

—  The  duplex  principle  has  been  successfully 
adapted  to  the  Phelps  system  of  inductive  teleg- 
raphy, so  that  messages  may  be  sent  to  and  from 
moving  trains  in  the  ordinary  manner  without 
interfering  with  the  transmission  of  messages  by 
induction.  With  this  improvement,  a  single  line 
is  all  that  is  required  for  both  train  and  ordinary 
telegraphy. 
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LETTERS  TO  THE  EDITOR. 

German  constructions. 

I  disagree  toto  coelo  with  niy  learned  fellow-citizen 
as  to  what  he  is  pleased  to  call  '  horrible  construe- 
tion'  in  German,  but  believe,  on  the  contrary,  that 
for  one  whose  ear  is  trained  to  it  the  sentences  of 
qualification  are  as  clear  as  an  assemblage  of  short 
phrases,  and  ever  so  mnch  more  powerful.  As  an 
example  of  the  involved  style  (seldom  if  ever  used 
by  the  best  German  writers  and  speakers,  by  the  way), 
take  this :  — 

Dem,  der  den,  der  die,  das  Verbot  enthaltende 
Tafel  abgerissen  hat,  anzeigt,  wird  hierdurch  eine 
Belohnung  zugesichert. 

This  is  tough  for  the  anti-Teuton,  but  it  says  in 
eighteen  words  and  ninety-five  letters  what  cannot 
be  literally  translated  into  English  in  less  than  nine- 
teen words  and  one  hundred  and  four  letters. 

Pebstfob  Fbazjbb. 
Philadelphia,  Feb.  &     

Inertia-force. 

Will  you  allow  me  to  draw  attention  to  one  point 
in  Dr.  E.  H.  Hall's  recently  published  pamphlet  on 
'  Elementary  ideas,  definitions,  and  laws  in  dynam- 
ics,' which  he  seems  to  me  to  have  treated  with  less 
success  than  he  has  the  other  points  raised  ? 

On  p.  6  Dr.  Hall  says,  "  We  have  spoken  some- 
times of  the  force  which  is  applied  to  a  body  to 
change  its  motion,  and  sometimes  of  the  resistance 
or  counter-force  with  which  the  body  meets  the 
applied  force.  Each  is  necessary  to  the  other.  We 
could  not  exert  force  upon  a  body  if  the  body  offered 
no  resistance.  On  the  other  hand,  resistance  would 
be  impossible  if  there  were  no  applied  force  to  be 
met.  We  shall  call  the  counter-force,  which  a  body 
in  virtue  of  its  inertia  exerts  to  meet  a  force  applied, 
the  inertia-force"  On  what  body  this  counter-force 
is  supposed  to  be  exerted  is  not  at  once  clear.  At 
first  it  seemed  to  me  to  be  the  body  by  which  the 
applied  force  was  exerted,  the  applied  force  and  the 
counter-force  being  thus  the  opposite  aspects  of  the 
same  stress.  And  this  seemed  especially  probable 
from  the  fact  that  on  p.  24  the  third  law  of  motion 
(which  of  course  applies  only  to  the  two  opposite 
aspects  of  one  stress;  is  cited  to  prove  the  equality 
of  the  applied  force  (there  treated  as.  doing  work) 
and  the  counter-force  (there  called  a  resisting  force). 
But  the  following  quotations  show  that  this  is 
not  Dr.  Hall's  meaning  :  "The  force,  or  resistance, 
exerted  by  a  body  varies  greatly  with  the  conditions 
of  the  experiment,  being  sometimes  large,  sometimes 
small,  according  to  the  following  general  law : 
When  the  ball's  motion  is  changed  slowly,  it  offers  a 
slight  resistance, — a  small  force  suffices;  when  a 
considerable  change  is  to  be  effected  in  a  short  time, 
we  encounter  a  large  resistance,  —  a  great  force  is 
required  "  (p.  5)  ;  and,  "  There  is  no  change  of  mo- 
tion, and  hence  no  inertia-force  is  developed  "  (pp. 
6  and  7).  The  counter-force  may  thus  become  zero, 
though  the  stress  still  act ;  and  hence  it  cannot  be 
one  aspect  of  that  stress.  The  following  quotation, 
however,  seems  to  settle  the  matter :  "If  one  of  the 
opposing  applied  forces  is  greater  than  the  other, 
the  greater  will  prevail,  and  a  change  of  motion 
will  occur,  occasioning  an  inertia-force,  which  will 
work  with  the  smaller  applied  force  against  the 
greater"  (p.  7).  The  inertia-force,  therefore,  is 
supposed  to  act  on  the  body  by  which  it  is  exerted. 


The  magnitude  of  this  inertia-force  is  determined, 
according  to  Dr.  Hall  (see  above  quotation  from  p. 
5),  by  the  magnitudes  of  the  forces  applied  to  the 
body ;  and  the  following  quotation —  "  The  working 
force  and  the  resisting  force  must  also  be  equal " 
(p.  24)  —  shows  that  just  sufficient  inertia-force  is 
called  into  play  in  any  case  to  satisfy  the  conditions 
of  equilibrium. 

Now,  this  sounds  very  like  the  old  notion  of  cen- 
trifugal force.  It  was  formerly  held  that  a  body 
moving  with  uniform  speed  in  a  circular  path  was 
acted  upon  not  only  by  a  force  directed  towards  the 
centre  of  the  path,  and  applied,  say,  by  means  of  a 
string,  but  also  by  an  equal  force  directed  from  the 
centre,  called  the  centrifugal  force,  and  exerted  on 
the  body  by  the  body  itself,  which  was  accordingly 
considered  to  be  in  equilibrium.  Dr.  Hall's  inertia- 
force  is  thus  just  a  generalization  of  the  old  notion 
of  centrifugal  force. 

Although  Dr.  Hall  thus  proposes  to  re-introduce 
what  seems  to  be  an  old  error,  the  only  evidence  he 
brings  forward  for  his  inertia-force  is  the  assertion 
contained  in  the  first  of  the  above  quotations,  that, 
of  the  applied  and  inertia-forces,  each  is  necessary  to 
the  other.  Tet  he  does  not  leave  us  without  means 
of  judging  of  his  theory  of  the  'resistance'  which 
bodies  offer  to  applied  forces;  for  according  to 
his  own  account  of  this  inertia-force,  as  shown  above, 
it  both  acts  on,  and  is  exerted  by,  the  same  body. 
Now,  on  p.  18  he  admits  that  "every  force  implies 
an  action  between  two  bodies."  Hence  the  supposed 
inertia-force  cannot  be  a  force  at  all.  And  again,  as 
we  have  seen  above,  according  to  Dr.  Hall's  own  ac- 
count, all  bodies  must  be  acted  upon  by  equilibrat- 
ing systems  of  forces,  if  this  inertia-force  be  taken 
into  account ;  and  therefore,  if  this  inertia-force  be  a 
force,  a  body's  motion  may  be  changing  though  it 
satisfy  the  conditions  of  equilibrium. 

Apparently  Dr.  Hall  has  been  led  to  postulate  this 
inertia-force,  because,  1°,  he  holds  that  a  body  re- 
sists an  applied  force  (he  even  takes  this  to  be  a  fact 
given  in  consciousness,  for  he  says,  p.  3,  "  One  feels 
that  the  hand  is  pulling,  that  it  encounters  a  resist- 
ance, which  is  offered  in  some  way  by  the  ball  at  the 
other  end  of  the  string  "  ) ;  and,  2°,  he  cannot  under- 
stand a  force  as  being  resisted  in  any  other  way  than 
by  the  exertion  of  an  opposing  force.  I  agree  with 
him  that  the  term  ( resistance '  should  in  dynamics 
be  restricted  to  the  opposition  of  forces.  But  the 
manifest  consequence  is,  that  a  body  ought  not  to  be 
said  to  resist  a  force,  and  that  Maxwell's  queries, 
quoted  by  Dr.  Hall  (p.  32)—  "  Is  it  a  fact  that  mat- 
ter has  any  power,  either  innate  or  acquired,  of  re- 
sisting external  influences?  Does  not  every  force 
which  acts  upon  a  body  always  produce  exactly 
that  change  in  the  motion  of  the  body  by  which  its 
value  as  a  force  is  reckoned  ?  "  —  are  to  be  answered, 
as  Maxwell  evidently  intended  them  to  be  answered, 
the  former  in  the  negative,  the  latter  in  the  affirma- 
tive, though  some  of  his  own  definitions  may  be 
thereby  shown  to  be  worded  in  a  faulty  manner. 

I  hope  I  have  not  misrepresented  Dr.  Hall's  posi- 
tion. I  have  read  his  pamphlet  carefully  several 
times,  and  can  get  only  one  meaning  out  of  it.  Were 
I  reviewing  the  pamphlet,  I  would  find  many  points 
to  praise ;  and  I  draw  attention  to  the  above  apparent 
error  only  because  the  excellence  of  the  pamphlet 
generally  is  likely  to  cause  it  to  take  root  and  spread. 

Dr.  Hall,  in  his  appendix,  quotes  a  passage  from 
Minchin's  'Uniplaner  kinematics'  which  seems  to 
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show  that  he  has  high  authority  for  his  inertia-force. 
But  that  Newton's  vis  insita  or  vis  inertia*  is  quite  a 
different  thing  from  Hall's  inertia-force,  will  be  evi- 
dent from  the  following  quotations:  "Haeo"  [vis 
insita]  "  semper  proportionalis  est  suo  corpori, 
neque  differt  quicquam  ab  inertia  massae,  nisi  in 
modo  conoipiendi  "  (Newton's  Principia,  comment  on 
def.  Ill) ;  and  "  Inertia  and  inertia-force  must  be 
carefully  distinguished"  (Hall's  pamphlet,  p.  6). 
Minchin's  *  force  of  inertia '  is  just  D'Alembert's 
'  effective  force,'  and  is  not  a  force  at  all,  but  simply 
the  name  given  to  the  product  of  the  mass  of  a  parti- 
cle into  its  acceleration.  J.  G.  MacGregob. 
Halifax,  Jan.  81. 


An  Ohio  mound. 

In  company  with  five  young  men  from  the  public 
school  of  this  place,  on  Saturday,  Oct.  10,  1886,  I 
assisted  in  the  exploration  of  a  mound,  located  in 
the  northern  part  of  Van  Buren  township,  Shelby 
county,  O.,  an  account  of  which  may  be  of  interest 
to  antiquarians. 

Twenty-five  years  ago  the  mound  was  ten  feet 
high,  and  twenty  feet  in  diameter  at  its  base.  It  was 
opened  at  that  time  by  a  Mr.  Bobinson,  the  owner  of 
the  farm,  and  a  neighbor,  but  nothing  was  discov- 
ered by  them  beyond  the  fact  that  it  contained  a  de- 
posit of  the  fragments  of  bones,  ashes,  and  red 
earth.  A  more  careful  examination,  however,  made 
by  digging  a  trench  four  feet  wide  through  it  from 
east  to  west,  revealed  the  fact  that  it  was  not  only  a 
place  of  deposit  for  dead  bodies,  but  a  place  where 
human  bodies  were  consumed  by  fire.  A  large  por- 
tion of  the  interior  of  the  mound  is  composed  of 
calcined  bones.  Many  of  these  bones,  since  their 
calcination,  have  been  filled  by  carbonate  of  lime, 
and  are  now  as  hard  and  heavy  as  stone.  There 
were,  no  donbt,  a  few  copper  implements  or  orna- 
ments deposited  with  the  bodies,  as  the  bones  are  all 
highly  colored  with  the  salts  of  that  metal.  A  care- 
ful examination,  however,  failed  to  discover  speci- 
mens of  the  metal.  A  quantity  of  mica,  sufficient  to 
give  the  cUbri9  a  glittering  appearance,  was  found 
diffused  through  the  entire  mass.  Deposits  of  red 
clay  were  found  in  different  portions  of  the  mound, 
of  a  deeper  red  than  the  red  color  produced  by  the 
action  of  fire. 

One  curious  feature  of  the  contents  of  the  mound 
was  the  large  number  of  balls  found,  varying  from  a 
half-inch  to  two  inches  in  diameter.  They  have  all 
been  burned,  and  are  of  about  the  hardness  of  soft- 
burned  bricks.  The  only  relics  found  were  a  few 
small  fragments  of  pottery  and  a  green  slate  tablet 
three  inches  long,  pierced  by  a  hole  at  one  end. 

C.  W.  Williamson. 
New  Bremen,  O.,  Feb.  8. 


A  method  of  labelling  museum  specimens. 

The  task  of  so  labelling  a  collection  of  rocks,  min- 
erals, or  similar  objects,  that  their  identity  can  in 
none  but  the  most  extreme  cases  be  lost,  is  no  light 
one.  A  common  method  now  employed  consists  in 
painting  a  small  area  upon  the  object,  which  serves 
as  a  background  upon  which  the  serial  number  is 
again  painted  in  a  different  color.  Although  the  re- 
sults thus  obtained  are  lasting,  the  method  is  too 
laborious.  Another  common  method  consists  in 
writing  the  requisite  data  with  pen  or  pencil  upon  a 


slip  of  paper,  which  is  then  gummed  to  the  speci- 
men. This  is,  however,  worthy  only  of  universal 
condemnation. 

After  several  years'  experience  in  dealing  with  rook 
collections,  I  have  adopted  the  plan  given  below, 
which  is  but  a  modification  of  that  first  mentioned. 
Its  advantages  are,  ease  and  rapidity  in  application, 
legibility,  and  durability  of  results.  The  method, 
then,  is  briefly  this :  take  common  lead  paint,  of  any 
desired  color,  and  mix  with  ordinary  varnish  and  a 
very  little  turpentine  instead  of  oil.  Apply  with  a 
brush  over  an  area  sufficiently  large  to  accommodate 
the  catalogue  number,  or  whatever  data  it  may  be 
desired  to  put  upon  it.  This  quickly  dries,  giving  a 
smooth,  glossy  surface.  With  very  vesicular  rocks, 
as  some  of  the  recent  lavas,  it  is  often  best  to  even 
the  surface  by  means  of  a  little  plaster-of -Paris,  ap- 
plied with  a  knife-point,  before  painting  the  stripe. 
Then  take  tube  paints,  —  I  use  Winsor  &  Newton's 
lamp-black,  —  mix  thin  with  turpentine,  and  with 
this  and  a  common  steel  pen  write-  the  number  on 
the  surface  prepared  as  above.  If  the  paint  is  just 
the  right  consistency,  —  and  this  can  be  learned  only 
by  experience,  —  the  numbers  can  be  written  almost 
as  rapidly  as  with  a  pencil  on  paper.  Both  paints 
had  best  be  mixed  in  watch-glasses,  or  some  shallow 
vessel  that  can  be  readily  cleansed,  as  they  are,  of 
course,  useless  after  once  having  become  hard  and 
gummy. 

On  colorless  crystals,  such  as  quartz,  the  number 
can,  perhaps,  be  best  written  with  a  marking-dia- 
mond. On  smooth  dressed  specimens,  as  polished 
marble,  the  numbers  can  be  written  with  pen  and 
paint  without  the  first  stripe.  On  account,  however, 
of  the  great  diversity  in  color  and  texture  of  materi- 
als, I  have  found  it  best  to  adopt  a  uniform  system 
for  all,  —  a  light-blue  base  with  figures  in  black. 
Any  other  sufficiently  contrasting  colors  will,  of 
course,  do  as  well.  Gxoboe  P.  Merrill. 

U.S.  naL  mo&,  Feb.  6. 


Fish  parasites  in  Meleagrinae. 

The  occurrence  of  parasites  or  commensals  in  the 
pearl-oysters  or  mother-of-pearl  shells  has  been 
known  for  a  long  time.  Several  years  ago  (1874), 
Professor  Putnam  of  Cambridge  described,  in  the 
Proceedings  of  the  Boston  society  of  natural  history, 
Fierasfer  dubius,  a  small  fish  common  to  both  coasts 
of  Central  America,  which  sometimes  inhabits  holo- 
thurians  on  the  Atlantio,  and  pearl-oysters  on  the 
Pacific  side ;  and  he  referred  to  a  specimen  of  the 
pearl-oyster  in  the  Museum  of  comparative  zoology, 
in  which  a  Fierasfer  is  embedded  in  the  nacreous 
substance  of  the  shell. 

In  June  last  Dr.  Gunther,  at  a  meeting  of  the 
Zoological  society  (London),  exhibited  a  similar 
specimen. 

About  a  year  ago,  while  examining  certain  material 
belonging  to  the  Mexican  geographical  commission, 
I  detected  probably  the  same  species  enclosed  in 
nacre  in  a  pearl-oyster  valve  from  the  Gulf  of  Cali- 
fornia, and  two,  if  not  three,  instances  of  another 
species  of  fish,  apparently  an  Oligocottus  (in  the 
opinion  of  Dr.  Bean),  similarly  enclosed.  The  oc- 
currence of  a  crustacean,  the  pea-crab  (Pinnotheres), 
under  the  same  conditions,  in  a  pearl-oyster  shell 
from  Australia,  was  made  known  to  the  Zoological 
society  last  April  by  Dr.  Woodward.  The  forthcom- 
ing report  of  the  national  museum  will  contain  a 
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more  ample  description  with  figures  of  these  interest-  property  insured  against  loss  by  fire,  they  represent 

ing  parasites  or  commensals.  the  progress  of  the  million  in  the  means  of  common 

Robt.  E.  C.  Stsabns.  welfare  rather  than  of  the  millionnaire  in  personal 

U.  8.  naL  mue.,  Washington,  Feb.  2.  wealth;  and  that  they  give  testimony  to  the  benefi- 

cent  law  of  progress  from  poverty. 

National  prosperity.  Edwabd  Atxxnbox. 

My  attention  has  been  called  to  the  comments  of  n,       .  .  

Mr  C.  H.  Leete  upon  my  January  article  in  the  Youthfulnes.  in  .cience. 

Century  magazine.    Mr.  Leete  objects  to  making  the 

year  1865  a  basis  for  the  comparison  of  progress.  Your  artice  upon  *  Youthfulness  in  science  *  (Set- 

The  details  of  each  year  were  given,  and  he  could  ence,  ix.  No.  209;  illnstrates  a  most  radical  defect  in 

choose  for  himself  any  year  in  the  series  from  which  our  educational  system.    It  does  not  seem  to  be  the 

to  date  progress.    Perhaps  it  may  be  interesting  to  chief  purpose  to  incite  the  student  to  weigh  evidence 

submit  the  enclosed  more  ample  table,  showing  prog-  and  secure  accurate  knowledge,  prizing  above  every 

ress  from  1870  up  to  the  present  date.    In  respect  to  thing  the  ability  to  form  correct  judgments  in  regard 

cotton,  the  ante-war  crops  are  given  as  well  as  the  to  the  significance  of  observed  facts.    It  is  not  even 

post-war  crops.    The  gain  subsequent  to  the  war,  as  assumed  that  he  can  have  any  other  feeling  in  his 

compared  to  the  twenty-one  years  previous  to  the  studies  than  a  selfish  desire  for  personal  renown  or 

war,  has   been  much  greater  than  before,  for  the  advancement,  respect  for  or  love  of  truth  and  knowl- 

reason  that  for  every  cent  per  pound  added  to  the  edge  for  their  own  sake  being  entirely  out  of  the 

price  of  cotton  under  the  slave  system,  $100  was  case.    Instead  of  being  taught  to  profit  by  criticism, 

Per  centum  of  gain  in  population,  production,  wealth,  and  savings,  "1870  to  1885,  and  on  some  items  to  1886. 

To 

1885,  population 48  ^—— — 

44     production  of  grain 85 —■—^^^^^^M 

"     consumption  of  cotton 86  ^— — — — — 

"     consumption  of  wool 88  ^^^^^^^^^— ■ 

"     production  of  hay 100  ■^^^■^^^^■—^^^^^ 

"     deposits  in  savings  banks  of  Massachusetts 108  — "^ ^^— — 

"     production  of  cotton 108  ^— »^^^^^^—^— ^ 

1886,  deposits  In  sayings  banks  of  Massachusetts. 115  -^— ■ ^ ^^^— 

1885,  production  of  iron 143  ^ — 

44     Insurance  of  property  against  loss  by  Are 160  w^m^^^^^mi^^^^^^^^—i—mm—mmm^^ 

44     miles  of  railroad 168  — -^ ^— 
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added  to  the  price  of  an  able-bodied  slave.  The 
planters  could  not  buy  labor  fast  enough  to  keep  up 
with  the  demand.  This  principle  was  completely 
stated  in  De Bow's  review,  and  it  was  one  of  the 
causes  which  induced  the  extreme  pro-slavery  men 
of  the  south  to  attempt  to  re-open  the  slave-trade  be- 
fore the  war. 

Mr.  Leete  calls  attention  to  the  retardation  in  the 
gain  of  population  since  the  war  as  compared  to  the 
previous  period  from  1850  to  1860.  It  does  not  re- 
quire much  thought  to  comprehend  the  reason  of 
that  retardation. 

Mr.  Leete  asks  why  progress  and  wealth  may  not 
be  predicated  on  the  assessed  value  of  real  and  per- 
sonal property.  I  have  endeavored  to  prove  progress 
in  the  accumulation  of  capital  without  including  land. 
People  do  not  insure  land  against  loss  by  fire,  only 
property  of-  other  kinds.  Moreover,  the  census 
figures  of  the  past  upon  these  points  are  all  rubbish, 
as  every  expert  of  the  census  well  knows. 

It  strikes  me  that  Mr.  Leete  makes  a  good  example 
of  the  common  saying  about  statistics,  —  that  one 
can  twist  the  figures,  if  he  chooses,  so  as  to  prove 
any  thing  that  he  desires  to  prove.  No  one  compre- 
hends this  better  than  the  man  who  is  accustomed  to 
compile  statistics.  The  value  of  statistics  depends 
wholly  upon  the  motive  with  which  they  have  been 
gathered,  the  purpose  for  which  they  have  been  com- 
piled, and  an  exact  regard  to  truth. 

In  considering  these  relative  gains,  it  will  be  ob- 
served that  they  represent  a  constant  gain  in  the 
means  of  subsistence  over  population;  that,  with 
the  exception  of  the  increase  in  personal  wealth, 
which  is  indicated  by  the  increase  in  the  amount  of 


he  is  led  to  dread  it.  Moreover,  he  finds  that  his 
educators,  instead  of  admitting  frankly  that  to  err  is 
human,  and  that  all  alike  must  learn  to  profit  by 
their  mistakes,  are  apparently  most  concerned  in 
seeking  to  maintain  a  reputation  for  infallibility  by 
contributing  nothing  whatever  to  the  advancement 
of  knowledge.  It  is  not  strange  that  progress  is 
slow  where  such  a  spirit  prevails. 

M.  A.  Vxedxr. 
Lyons,  N.Y.,  Feb.  5. 


Germ  of  hydrophobia. 

I  have  not  observed  in  your  columns  a  reference 
to  what  appears  to  be  an  exceedingly  important  com- 
munication by  Professor  Fol,  of  Geneva,  to  the  Swiss 
natural  history  society,  with  regard  to  the  bacillus 
of  rabie*,  which  he  claims  to  have  isolated. 

According  to  the  Biologisches  centralblatt  (Bee. 
51).  Professor  Fol  finds  that  turpentine  (even  water 
which  has  been  shaken  up  with  turpentine)  acts  as 
an  effective  germicide  when  added  to  pure  cultures 
of  this  bacillus,  and  that  it  is  even  more  effectual 
than  a  one  per  cent  solution  of  corrosive  sublimate. 
He  considers,  consequently,  that  turpentine  might  be 
used  as  a  substitute  for  the  actual  cautery  in  the 
treatment  of  recent  bites,  especially  in  places  such  as 
the  face,  where  the  cautery  would  produce  great  dis- 
figurement. No  suggestions  are  made  as  to  applica- 
tion, but  if  experiments  on  animals  should  justify 
Professor  FoPs  view,  it  would  be  desirable  to  give  it 
as  wide  publicity  as  possible. 

B.  Ramsay  Wright. 
Univers.  colL,  Toronto,  Fen.  8. 


SCI  E  N  CE.-Supplement. 


\ 


N 


FRIDAY,  FEBRUARY  11,  1887. 


THE  STUDY  OF  GEOGRAPHY. 

It  is  a  remarkable  fact,  that,  in  tbe  recent 
literature  of  geography,  researches  on  the  method 
and  limits  of  that  science  occupy  a  prominent 
place.  Almost  every  distinguished  geographer 
bas  felt  tbe  necessity  of  expressing  his  views  on 
its  aim  and  scope,  and  of  defending  it  from  being 
disintegrated  and  swallowed  up  by  geology,  bot- 
any, history,  and  other  sciences  treating  on  sub- 
jects similar  to  or  identical  with  those  of  geogra- 
phy. If  the  representatives  of  a  science  as  young 
as  geography  spend  a  great  part  of  their  time  in 
discussions  of  this  kind,  though  the  material  for 
investigations  is  still  unlimited  ;  if  they  /eel  com- 
pelled to  defend  their  field  of  research  against 
assaults  of  their  fellow-workers  and  outsiders,  — 
the  reason  for  this  fact  must  be  looked  for  in  a 
deep  discrepancy  between  their  fundamental  views 
of  science  and  those  of  their  adversaries. 

Formerly,  when  the  greater  part  of  the  earth's 
surface  was  undiscovered,  and  European  vessels 
sailed  only  over  their  well-known  routes  from 
continent  to  continent,  careful  not  to  stray  from 
the  old  path  and  fearing  the  dangers  of  unknown 
regions,  the  mere  thought  of  these  vast  territories 
which  had  never  been  sighted  by  a  European 
could  fill  the  mind  of  geographers  with  ardent 
longing  for  extended, knowledge  ;  with  the  desire 
of  unveiling  the  secrets  of  regions  enlivened  by 
imagination  with  figures  of  unknown  animals 
and  peoples.  But  the  more  completely  the  out- 
lines of  continents  and  islands  became  known, 
the  stronger  grew  the  desire  to  understand  the 
phenomena  of  the  newly  discovered  regions  by 
comparing  them  with  those  of  one's  own  country. 
Instead  of  merely  extending  their  study  over  new 
areas,  scientists  began  to  be  absorbed  in  examin- 
ing the  phenomena  more  intently,  and  comparing 
them  with  the  results  of  observations  already 
made.  Thus  Humboldt's  admirable  works  and 
Earl  Bitter's  comparative  geography  arose  out  of 
tbe  rapidly  extending  knowledge  of  the  earth. 

The  fact  that  the  rapid  disclosure  of  the  most 
remote  parts  of  the  globe  coincided  with  the  not 
less  rapid  development  of  physical  sciences  has 
had  great  influence  upon  the  development  of 
geography ;  for  while  the  circle  of  phenomena 
became  wider  every  day,  the  idea  became  preva- 
i    %it  that  a  single  phenomenon  is  not  of  great  avail, 


but  that  it  is  the  aim  of  science  to  deduce  laws  ^ 
from  phenomena;  and  the  wider  their  scope, 
the  more  valuable  they  are  considered.  The 
descriptive  sciences  were  deemed  inferior  in  value  * 
to  researches  which  had  hitherto  been  outside  their 
range.  Instead  of  systematical  botany  and  zoology, 
biology  became  the  favorite  study ;  theoretical 
philosophy  was  supplanted  by  experimental  psy- 
chology; and,  by  the  same  process,  geography 
was  disintegrated  into  geology,  meteorology,  etc. 

Ever  since,  these  sciences  have  been  rapidly  de- 
veloped, but  geography  itself  has  for  a  long  time 
been  almost  overshadowed  by  its  growing  chil- 
dren. However,  we  do  not  think  they  can  fill  its 
place,  and  wish  to  prove  that  its  neglect  cannot 
be  remedied  by  the  attentive  cultivation  of  those 
sciences  separately. 

Those  accustomed  to  value  a  study  according  to  • 
the  scope  of  the  laws  found  by  means  of  it  are  not 
content  with  researches  on  phenomena  such  as  are 
the  object  of  geography.  They  consider  them 
from  a  physical  stand-point,  and  find  them  to  be 
physical,  meteorological,  or  ethnological ;  and, 
after  having  explained  them  by  means  of  physi- 
cal, physiological,  or  psychological  laws,  have 
finished  their  work.  It  is  very  instructive  to  con- 
sider thoroughly  their  definition  of  geography. 
They  declare  that  the  domain  of  this  science  com- 
prises neither  magnetical  and  meteorological  nor 
geological  phenomena  and  processes.  They  gen- 
erously grant  it  the  study  of  the  distribution  of 
animals  and  plants,  as  far  as  physiologists  and 
evolutionists  will  permit ;  but  all  agree  that  an- 
thropo-geography  —  the  life  of  man  as  far  as  it 
depends  on  the  country  he  lives  in  —  is  the  true 
domain  of  geography. 

It  is  not  difficult  to  discover  the  principle  on 
which  this  segregation  is  founded.  Physical  phe-  ^ 
nomena  are  subject  to  physical  laws  which  are 
known,  or  which  will  assuredly  be  found  by  the 
methods  used  in  discovering  those  that  are  known. 
Physiological,  and,  to  a  still  higher  degree,  psy- 
chological, laws  are  not  so  well  known  as  to  allow 
their  being  treated  in  the  same  way  as  physical 
laws.  The  conditions  of  the  phenomena  are  gen- 
erally so  complicated,  that,  even  if  the  most  gen- 
eral laws  were  known,  a  strict  conclusion  cannot 
easily  be  drawn.  But  were  those  auxiliary  sciences 
just  as  far  developed  as  physics,  no  doubt  the 
same  scientists  who  at  tbe  present  time  concede 
them  willingly  to  geography  would  not  hesitate 
to  claim  them  for  physiology  and  psychology.    It 
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is  evident  that  there  is  no  middle  way  :  geogra- 
phy must  either  be  maintained  in  its  full  extent  or 
it  must  be  given  up  altogether. 

As  soon  as  we  agree  that  the  purpose  of  every 
science  is  accomplished  when  the  laws  which 
govern  its  phenomena  are  discovered,  we  must 
admit  that  the  subject  of  geography  is  distributed 
among  a  great  number  of  sciences ;  if,  however, 
we  would  maintain  its  independence,  we  must 
prove  that  there  exists  another  object  for  science 
besides  the  deduction  of  laws  from  phenomena. 
And  it  is  our  opinion  that  there  is  another  ob- 
ject, — the  thorough  understanding  of  phenomena. 
Thus  we  find  that  the  contest  between  geographers 
and  their  adversaries  is  identical  with  the  old  con- 
troversy between  historical  and  physical  methods. 
One  party  claims  that  the  ideal  aim  of  science 
ought  to  be  the  discovery  of  general  laws;  the 
other  maintains  that  it  is  the  investigation  of  phe- 
nomena themselves. 

It  is  easily  understood,  therefore,  why  in  geog- 
raphy the  contest  between  these  views  is  particu- 
larly lively.  Here  naturalists  and  historians  meet 
in  a  common  field  of  work.  A  great  number  of 
modern  geographers  have  been  educated  as  his- 
torians, and  they  must  try  to  come  to  an  agree- 
ment with  the  naturalists,  who,  in  turn,  must 
learn  to  accommodate  their  views  to  those  of  the 
historians.  It  is  evident  that  an  answer  to  this 
fundamental  question  on  the  value  of  historical 
and  physical  science  can  only  be  found  by  a  me- 
thodical investigation  of  their  relation  to  each 
other. 

All  agree  that  the  establishment  of  facts  is  the 
foundation  and  starting-point  of  science.  The 
physicist  compares  a  series  of  similar  facts,  from 
which  he  isolates  the  general  phenomenon  which 
is  common  to  all  of  them.  Henceforth  the  single 
facts  become  less  important  to  him,  as  he  lays 
stress  on  the  general  law  alone.  On  the  other 
hand,  the  facts  are  the  object  which  is  of  impor- 
tance and  interest  to  the  historian.  An  example 
will  explain  our  meaning  more  satisfactorily  than 
a  theoretical  discussion. 

When  Newton  studied  the  motion  of  the  planets, 
the  distribution  of  those  celestial  bodies  in  space 
and  time  were  the  means,  not  the  object,  of  bis 
researches.  His  problem  was  the  action  of  two 
bodies  upon  each  other,  and  thus  he  found  the 
law  of  gravitation.  On  the  other  hand,  Kant  and 
Laplace,  in  studying  the  solar  system,  asked  the 
question,  Why  is  every  one  of  the  bodies  consti- 
tuting the  solar  system  in  the  place  it  occupies? 
They  took  the  law  as  granted,  and  applied  it  to 
the  phenomena  from  which  it  had  been  deduced, 
in  order  to  study  the  history  of  the  solar  system. 
Newton's  work  was  at  an  end  as  soon  as  he  had 


found  the  law  of  gravitation,  which  law  was  the 
preliminary  condition  of  Kant's  work. 

Here  is  another  example :  according  to  Buckle's 
conception,  historical  facts  must  be  considered 
as  being  caused  by  physiological  and  psychological 
laws.  Accordingly,  he  does  not  describe  men  and 
their  actions  as  arising  from  their  own  character 
and  the  events  influencing  their  life,  but  calls  our 
attention  to  the  laws  governing  the  history  of 
mankind.  The  object  of  the  historians  is  a  dif- 
ferent one.  They  are  absorbed  in  the  study  of  the 
facts,  and  dwell  admiringly  on  the  character  of 
their  heroes.  They  take  the  most  lively  interest  in 
the  persons  and  nations  they  treat  of,  but  are  un- 
willing to  consider  them  as  subject  to  stringent 
laws. 

We  believe  that  the  physical  conception  is  no- 
where else  expressed  as  clearly  as  in  Comte's  sys- 
tem of  sciences.  Setting  aside  astronomy,  which 
has  been  placed  rather  arbitrarily  between  mathe- 
matics and  physics,  all  his  sciences  have  the  one 
aim,  to  deduce  laws  from  phenomena.  The  single 
phenomenon  itself  is  insignificant :  it  is  only  val- 
uable because  it  is  an  emanation  of  a  law,  and 
serves  to  find  new  laws  or  to  corroborate  old  ones. 
To  this  system  of  sciences  Humboldt's  'Cosmos9 
is  opposed  in  its  principle.  Cosmography,  as  we 
may  call  this  science,  considers  every  phenomenon  y 
as  worthy  of  being  studied  for  its  own  sake.  Its 
mere  existence  entitles  it  to  a  full  share  of  our 
attention ;  and  the  knowledge  of  its  existence  and 
evolution  in  space  and  time  fully  satisfies  the  stu- 
dent, without  regard  to  the  laws  which  it  corrob- 
orates or  which  may  be  deduced  from  it. 

Physicists  will  acknowledge  that  the  study  of 
the  history  of  many  phenomena  is  a  work  of  sci- 
entific value.  Nobody  doubts  the  importance  of 
Kant's  researches  on  the  solar  system ;  nobody 
derogates  from  that  of  investigations  upon  the 
evolution  of  organisms.  However,  there  is  an- 
other class  of  phenomena  the  study  of  which  is  ^ 
not  considered  of  equal  value,  and  among  them 
are  the  geographical  ones.  In  considering  the 
geography  of  a  country,  it  seems  that  the  geolo- 
gical, meteorological,  and  anthropo-geographical 
phenomena  form  an  incidental  conglomerate,  hav- 
ing no  natural  tie  or  relation  to  one  another, 
while,  for  instance,  the  evolutionist's  subject  of 
study  forms  a  natural  unity.  We  may  be  allowed 
to  say  that  the  naturalist  demands  an  objective 
connection  between  the  phenomena  he  studies, 
which  the  geographical  phenomena  seem  to  lack. 
Their  connection  seems  to  be  subjective,  origi- 
nating in  the  mind  of  the  observer. 

Accordingly  there  are  two  principal  questions 
which  must  be  answered :  first,  the  one  referring 
to  the  opposition  between  physicists  and  cosmog- 
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raphers,  i.e.,  Is  the  study  of  phenomena  for  their 
v  own  sake  equal  in  value  to  the  deduction  of  laws  ? 
second,  Is  the  study  of  a  series  of  phenomena 
having  a  merely  subjective  connection  equal  in 
value  to  researches  on  the  history  of  those  form- 
ing an  objective  unity  ? 

We  shall  first  treat  on  the  difference  of  opinion 
between  physicists  and  cosmographers.  The  two 
parties  are  strongly  opposed  to  each  other  ;  and  it 
is  a  hard  task  to  value  justly  the  arguments  of  op- 
ponents whose  method  of  thinking  and  way  of 
feeling  are  entirely  opposed  to  one's  own.  An 
unbiassed  judgment  cannot  be  formed  without 
severe  mental  struggles  which  destroy  convictions 
that  were  considered  immovable,  and  had  become 
dear  to  us.  But  those  struggles  lead  to  the 
grander  conviction  that  both  parties,  though  in  a 
permanent  state  of  conflict,  aspire  to  the  same 
J        end,  —  to  find  the  eternal  truth. 

The  origin  of  every  science  we  find  in  two  dif- 
ferent desires  of  the  human  mind,  —  its  aesthetic 
wants,  and  the  feelings,  which  are  the  sources  of 
the  two  branches  of  science.  It  was  an  early  de- 
sire of  developing  mankind  to  arrange  systemati- 
cally the  phenomena  seen  by  the  observer  in  over- 
whelming number,  and  thus  to  put  the  confused 
impressions  in  order.  This  desire  must  be  con- 
\  sidered  an  emanation  of  the  aesthetical  disposition, 
which  is  offended  by  confusion  and  want  of  clear- 
ness. When  occupied  in  satisfying  this  desire, 
the  regularity  of  the  processes  and  phenomena 
would  attain  a  far  greater  importance  than  the 
4  single  phenomenon,  which  is  only  considered  im- 
portant as  being  a  specimen  of  the  class  to  which 
it  belongs.  The  clearer  all  the  phenomena  are 
arranged,  the  better  will  the  aesthetic  desire  be 
satisfied,  and,  for  that  reason,  the  most  general 
laws  and  ideas  are  considered  the  most  valuable 
results  of  science. 

From  this  point  of  view,  the  philosophical  ideas 
of  Epicurus  are  very  interesting,  as  they  may  be 
considered  the  extreme  opinion  to  which  this 
aesthetical  desire  can  lead  if  the  pleasure  one  en- 
joys in  arranging  phenomena  in  a  clear  system  is 
the  only  incentive.  He  considered  any  explanation 
of  a  phenomenon  sufficient,  provided  it  be  natural. 
It  does  not  matter,  he  taught,  if  an  hypothesis  is 
true,  but  all  probable  explanations  are  of  the 
same  value,  and  the  choice  between  them  is  quite 
insignificant.     We  believe  this  opinion  is  called 
to  a  new  life  by  a  number  of  modern  scientists, 
i.e.,  by  those  who  try  to  construct  the  evolution  of 
organisms  in  details  which,  at  the  present  time  at 
least,  can  neither  be  proved  nor  refuted.    If,  for 
instance,  Mailer  describes  the  history  of  the  evolu- 
tion of  flowers,  he  gives  only  a  probable  way  of 
development,  without  any  better  proof  than  that 


it  seems  to  be  the  simplest  and  therefore  the 
most  probable.  But  this  construction  of  a  prob- 
able hypothesis  as  to  the  origin  of  these  phenom- 
ena gives  a  satisfaction  to  our  aesthetical  desire 
to  bring  the  confusion  of  forms  and  species  into  a 
system.  But  it  should  be  borne  in  mind  that  a 
theory  must  be  true,  and  that  its  truth  is  the 
standard  by  which  its  value  is  measured.  There- 
fore naturalists  are  always  engaged  in  examining 
the  truth  of  their  theories  by  applying  them  to  new 
phenomena,  and  in  these  researches  those  phe- 
nomena are  the  most  important  which  seem  to  . 
be  opposed  to  the  theories.  As  soon  as  the  ques- 
tion whether  the  theory  is  applicable  to  the  class 
of  phenomena  is  solved,  the  whole  class  is  of 
little  further  interest  to  the  investigator. 

While  physical  science  arises  from  the  logical  ^ 
and  aesthetical  demands  of  the  human  mind,  cos- 
mography has  its  source  in  the  personal  feeling  of 
man  towards  the  world,  towards  the  phenomena 
surrounding  him.  We  may  call  this  an  *  affective ' 
impulse,  in  contrast  to  the  aesthetic  impulse. 
Goethe  has  expressed  this  idea  with  admirable 
clearness  :  "  It  seems  to  me  that  every  phenome- 
non, every  fact,  itself  is  the  really  interesting  ob- 
ject. Whoever  explains  it,  or  connects  it  with 
other  events,  usually  only  amuses  himself  or  makes 
sport  of  us,  as,  for  instance,  the  naturalist  or  his- 
torian. But  a  single  action  or  event  is  interest- 
ing, not  because  it  is  explainable,  but  because  it  is 
true"  (Unterhaltungen  deutscher  Ausgewanderten). 

The  mere  occurrence  of  an  event  claims  the  ^ 
full  attention  of  our  mind,  because  we  are  affected 
by  it,  and  it  is  studied  without  any  regard  to  its 
place  in  a  system.  This  continuous  impulse  is  the 
important  counterbalance  against  the  one-sided- 
ness  of  a  science  arisen  from  merely  aesthetic  im- 
pulses. As  the  truth  of  every  phenomenon  causes 
us  to  study  it,  a  true  history  of  its  evolution  alone 
can  satisfy  the  investigator's  mind,  and  it  is  for 
this  reason  that  Epicurus's  probable  or  possible  ex- 
planation is  not  at  all  satisfactory  for  science,  but 
that  every  approach  to  truth  is  considered  a  prog- 
ress by  far  superior  to  the  most  elaborate  system 
which  may  give  proof  of  a  subtile  mind  and 
scrupulous  thought,  but  claims  to  be  only  one 
among  many  possible  systems. 

Naturalists  will  not  deny  the  importance  of 
every  phenomenon,  but  do  not  consider  it  worthy 
of  study  for  its  own  sake.  It  is  only  a  proof  or  a 
refutation  of  their  laws,  systems,  and  hypotheses 
(as  they  are  deduced  from  true  phenomena),  which 
they  feel  obliged  to  bring  as  near  the  truth  as  pos- 
sible. The  deductions,  however,  are  their  main 
interest ;  and  the  reward  of  the  indefatigable  stu- 
dent is  to  review,  from  the  summit  of  his  most 
general  deductions,  the  vast  field  of  phenomena. 


140 


SCIENCE. 


[Voi*.  IX.,  No.  210 


Joyfully  he  sees  that  every  process  and  every  phe- 
nomenon which  seem  to  the  stranger  an  irregular 
and  incomprehensible  conglomerate  is  a  link  of  a 
long  chain.  Losing  sight  of  the  single  facts,  he 
sees  only  the  beautiful  order  of  the  world. 

The  cosmographer,  on  the  other  hand,  holds  to 
the  phenomenon  which  is  the  object  of  his  study, 
may  it  occupy  a  high  or  a  low  rank  in  the  system 
of  physical  sciences,  and  lovingly  tries  to  pene- 
trate into  its  secrets  until  every  feature  is  plain 
and  clear.  This  occupation  with  the  object  of  his 
affection  affords  him  a  delight  not  inferior  to  that 
which  the  physicist  enjoys  in  his  systematical 
arrangement  of  the  world. 

Our  inquiry  leads  us  to  the  conclusion  that  it  is 
in  vain  to  search  for  an  answer  to  the  question, 
Which  of  the  two  methods  is  of  a  higher  value  ? 
as  each  originates  in  a  different  desire  of  the  human 
mind.  An  answer  can  only  be  subjective,  being 
a  confession  of  the  answerer  as  to  which  is  dearer 
to  him, — bis  personal  feeling  towards  the  phe- 
nomena surrounding  him,  or  bis  inclination  for 
abstractions ;  whether  he  prefers  to  recognize  the 
individuality  in  the  totality,  or  the  totality  in  the 
individuality. 

Let  us  now  turn  to  the  discussion  of  the  second 
point.  We  have  seen  that  physicists  are  inclined 
to  acknowledge  the  value  of  a  certain  class  of  cos- 
mographical  studies.  It  is  the  characteristic 
quality  of  those  phenomena  that  they  are  the  re- 
sult of  the  action  of  incidental  causes  upon  one 
group  of  forces,  or  upon  the  elements  of  phe- 
nomena. The  physicist  does  not  study  the  whole 
phenomenon  as  it  represents  itself  to  the  human 
mind,  but  resolves  it  into  its  elements,  which  he 
investigates  separately.  The  investigation  of  the 
history  of  these  elements  of  phenomena  leads  to 
a  systematical  arrangement,  which  gives  to  the 
aesthetical  desire  as  much  satisfaction  as  the  for- 
mulation of  laws.  The  end  which  evolutional  and 
astronomical  researches  tend  to  is  the  best  proof 
of  this  fact.  A  study  of  groups  of  phenomena, 
which  seem  to  be  connected  only  in  the  mind  of 
the  observer,  and  admit  of  being  resolved  into 
their  elements,  cannot  lead  to  a  similar  result,  and 
is  therefore  considered  of  inferior  value.  However, 
we  have  tried  to  prove  that  the  source  of  cosmo- 
graphical  researches  is  an  affective  one.  If  this  be 
right,  we  cannot  distinguish  between  complex  and 
simple  phenomena,  as  the  physicist  tries  to  do,  and 
neglect  their  subjective  unity,  —  the  connection  in 
which  they  appear  to  the  mind  of  the  observer. 
The  whole  phenomenon,  and  not  its  elements,  is  the 
object  of  the  cosmographer's  study.  Thus  the 
physiognomy  of  a  country  is  of  no  interest  to  the 
physicist,  while  it  is  important  to  the  cosmog- 
rapher. 


From  the  stand-point  we  occupy,  a  discussion 
as  to  the  value  of  these  researches  is  of  just  as  lit- 
tle avail  as  that  on  the  value  of  the  two  branches 
of  science,  for  the  judgment  will  be  founded  on 
the  mental  disposition  of  the  judge,  and  be  only  a 
confession  as  to  which  impulse  predominates,  the 
aesthetic  or  the  affective.  However,  one  fact 
appears  from  our  inquiry  :  cosmography  is  closely 
related  to  (he  arts,  as  the  way  in  which  the  mind  is 
affected  by  phenomena  forms  an  important  branch 
of  the  study.  It  therefore  requires  a  different 
treatment  from  that  of  the  physical  sciences. 

We  will  apply  these  results  to  the  study  of 
geography.  Its  objects  are,  the  phenomena  caused 
by  the  distribution  of  land  and  water,  by  the 
vertical  forms  of  the  earth's  surface,  and  by  the 
mutual  influence  of  the  earth  and  its  inhabitants 
upon  each  other. 

What  does  the  physicist  do  with  this  object  of 
study  ?  He  selects  a  single  element  out  of  phe- 
nomena which  are  observed  at  a  certain  point  of 
the  earth's  surface,  and  compares  it  with  another 
one  found  at  another  place.  He  continues  in  this 
way  searching  for  similar  phenomena,  and  loses 
sight  altogether  of  the  spot  from  which  he  started. 
Thus  he  becomes  the  founder  of  the  sciences  into 
which  geography  has  gradually  been  resolved,  as 
his  studies  are  either  directed  to  geological  phe- 
nomena alone,  or  to  meteorological,  botanical,  or 
whatever  it  may  be.  The  most  general  deductions 
which  can  be  reached  in  the  pursuit  of  these  studies 
still  have  a  close  connection  with  the  single  ob- 
ject, as  they  cannot  be  carried  farther  than  to  the 
most  general  geographical  ideas,  as  mountain- 
ranges,  running  water,  oceans,  etc.  The  most 
general  results  of  his  investigations  will  therefore 
be  a  general  history  of  the  earth's  surface.  If  he 
bring  these  results  into  a  system,  he  acts,  as  it 
seems  to  us,  against  the  cosmographical  character 
of  the  science.  For  instance,  a  system  of  all  pos- 
sible actions  of  water  as  forming  the  earth's  sur- 
face seems  to  us  of  little  value,  except  from  a 
practical  stand-point  as  being  useful  in  studying 
the  geological  history  of  a  district  or  of  the 
earth's  surface.  Therefore  these  systems  must  be 
considered  as  important  auxiliary  sciences,  but 
they  are  not  geography  itself.  Their  value  is 
founded  only  on  their  applicability  to  the  study 
of  geography.  The  invention  of  geographical 
systems,  so  far  as  they  do  not  serve  this  purpose, 
must  be  considered  as  useless,  and  classifications 
must  be  made  only  as  far  as  geographical  phe- 
nomena of  a  similar  kind  must  be  explained  by 
different  causes. 

But  there  is  another  branch  of  geography  be- 
sides this,  equal  to  it  in  value,  —  the  physiognomy 
of  the  earth.    It  cannot  afford  a  satisfactory  ob- 
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ject  of  study  to  the  physicist,  as  its  unity  is  a 
merely  subjective  one;  and  the  geographer,  in 
treating  these  subjects,  approaches  the  domain  of 
art,  as  the  results  of  his  study  principally  affect 
the  feeling,  and  therefore  must  be  described  in  an 
artistic  way  in  order  to  satisfy  the  feeling  in  which 
it  originated. 

Our  consideration  leads  us  to  the  conclusion 
that  geography  is  part  of  cosmography,  and  has 
its  source  in  the  affective  impulse,  in  the  desire 
to  understand  the  phenomena  and  history  of  a 
country  or  of  the  whole  earth,  the  home  of  man- 
kind. It  depends  upon  the  inclination  of  the 
scientist  towards  physical  or  cosmographies! 
method,  whether  he  studies  the  history  of  the 
whole  earth,  or  whether  he  prefers  to  learn  that 
of  a  single  country.  From  our  point  of  view,  the 
discussion  whether  geology  or  meteorology  be- 
longs to  geography  is  of*  little  importance,  and 
we  are  willing  to  call  all  scientists  geographers 
who  study  the  phenomena  of  the  earth's  surface. 
We  give  geology  no  preference  over  the  other 
branches  of  science,  as  many  modern  scientists 
are  inclined  to  do.  The  study  of  the  earth's 
surface  implies  geological  researches  as  well  as 
meteorological,  ethnological,  and  others,  as  none 
of  them  cover  the  scope  of  geography,  to  delineate 
the  picture  of  the  earth's  surface. 

Many  are  the  sciences  that  must  help  to  reach 
this  end  ;  many  are  the  studies  and  researches  that 
must  be  pursued  to  add  new  figures  to  the  incom- 
plete picture ;  but  every  step  that  brings  us  nearer 
the  end  gives  ampler  satisfaction  to  the  impulse 
which  induces  us  to  devote  our  time  and  work  to 
this  study,  gratifying  the  love  for  the  country  we 
inhabit,  and  the  nature  that  surrounds  us* 

Franz  Boas. 


ITALIAN  MEDICAL  PSYCHOLOGY. 

The  study  of  the  nervous  system  in  health  and 
disease  has  been  assiduously  cultivated  in  Italy 
for  many  years.  The  peculiar  environment  and 
volatile  characteristics  of  the  race  may  have  been 
influential  in  drawing  attention  to  the  study  of 
insanity. 

Italian  alienists  have  taken  a  deep  interest  in 
the  psychological  aspects  of  their  specialty ;  and 
their  main  review,  the  Rivista  sperimentale  di 
freniatria,  has  been  thriving  for  many  years.  A 
brief  notice  of  a  few  of  the  articles  contained  in 
the  last  volume  will  serve  to  indicate  some  of  the 
directions  in  which  work  is  being  carried  on. 

A  frequent  contributor  to  this  review  was  the 
physiologist  Buccola,  who  died  last  year.  He  has 
published  a  volume  in  the  International  scientific 
series  which  is  devoted  to  an  account  of  the  ex- 


perimental study  of  the  time  of  psychic  processes, 
and  which  merits  an  English  translation.  One  of 
his  latest  researches  is  embodied  in  a  long  article 
in  this  review  on  the  electric  reaction  of  the  acous- 
tic nerve  in  the  insane.  If  you  place  one  of  the 
poles  in  the  external  auditory  chamber,  and  the 
other  on  the  neck  or  the  hand,  besides  causing 
slight  pain,  muscular  contractions,  etc.,  a  distinct 
sound  will  be  heard  on  closing  the  circuit  if  the 
negative  pole  is  in  contact  with  the  ear,  and  on 
opening  the  circuit  if  it  is  the  positive  pole.  This 
for  the  healthy  ear.  But  in  the  insane  this  formula 
is  sometimes  reversed,  and  suffers  irregularities. 
The  examination  of  the  auditory  apparatus  is  thus 
of  diagnostic  value,  especially  in  cases  of  auditory 
hallucinations.  In  almost  all  such  cases  the  hear- 
ing is  thus  shown  to  be  diseased,  and  in  a  few 
cases  stimulation  of  the  auditory  nerve  caused  the 
hallucinations  to  appear. 

Two  observers,  Tambroni  and  Algeri,  contribute 
to  this  study  of  the  psychic  diagnosis  of  insanity 
an  account  of  experiments  upon  the  reaction  times 
of  the  insane.  After  some  preliminary  training, 
the  patient  was  subjected  to  eight  tests  of  forty 
observations  each.  An  observation  consisted,  1°, 
in  measuring  the  time  necessary  for  the  patient 
to  feel  the  contact  of  a  point ;  2°,  the  time  to  per- 
ceive whether  a  single  point  or  a  pair  of  points 
2.2mm.  apart  was  drawn  across  the  tip  of  his  right 
forefinger.  The  paranoic  patient  reacts  more 
quickly  than  the  normal  man ;  and  in  this  is  im- 
plied not  only  that  he  feels  sooner,  but  knows 
what  he  feels  more  rapidly :  it  is  a  psychic  hyper- 
aesthesia.  In  all  other  forms  of  insanity  the  time 
of  a  simple  reaction  and  of  a  distinction  is  length- 
ened when  the  normal  time  is  .183  of  a  second  ; 
the  time  of  the  paranoic  type  is  .174  of  a  second  ; 
of  the  maniacal,  .312;  of  the  demented,  .344;  of 
the  epileptic,  .362 ;  of  the  melancholic  (in  whom 
all  mental  life  is  sluggish  and  monotonous),  .374. 
Four  persons  of  each  type  were  examined.  It 
takes  slightly  longer  to  perceive  a  double  than  a 
single  point. 

A  very  careful  study  on  the  effect  of  repetition 
of  simple  acts,  that  is,  of  practice,  upon  the  time 
it  takes  to  perform  them,  is  rendered  by  Guic- 
ciardi  and  Cionini.  They  take  as  their  basis  three 
well-known  laws  regarding  practice ;  viz.,  1°, 
that  it  makes  repetition  easier  (and  quicker) ;  2°, 
that  it  does  so  at  first  more  rapidly  than  later  on  ; 
and,  3°,  that  a  limit  to  this  process  is  slowly 
reached.  The  original  part  of  their  work  consists 
in  showing  that  practice  has  greater  abbreviating 
power  in  complicated  than  in  simple  acts.  A 
simple  touch  reaction  by  the  effect  of  250  repeti- 
tions was  shortened  .018  of  a  second  ;  the  time  for 
perceiving  that  but  a  single  point  was  touching 
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the  skin,  by  .121  of  a  second  ;  that  two  points 
were  touching,  by  .194  of  a  second.  The  time 
necessary  for  uniting  three  letters  was  shortened 
by  1.956  seconds  in  600  repetitions.  In  associat- 
ing abstract  words,  there  was  a  difference  of 
nearly  five  seconds  between  the  longest  and  the 
shortest  time. r 


MINERAL    PHYSIOLOGY    AND   PHYSIOG- 
RAPHY. 

This  book  is  a  collection  of  essays  which  their 
author  has  published  during  the  past  few  years  in 
the  proceedings  of  several  learned  societies,  espe- 
cially in  the  Transactions  of  the  Royal  society  of 
Canada.  The  preface  states  that  they  were  all 
written  with  a  predetermined  plan,  which  their 
presentation  in  this  connected  form  for  the  first 
time  fully  realizes.  The  work  will  furnish  a  val- 
uable addition  to  every  geological  library.  There 
is  apparent  in  it  an  astonishing  amount  of  learn- 
ing and  painstaking  research,  in  spite  of  the  fact 
that  the  views  of  others  are  not  infrequently  pre- 
sented in  a  partial  or  one-sided  manner  ;  the  au- 
thor's conclusions  also  are  well  worthy  of  study, 
although  many  of  them  will  hardly  be  received 
by  geologists  as  final. 

It  would  be  impossible,  in  a  brief  review,  to  do 
justice  to  a  single  one  of  the  essays,  to  say  noth- 
ing of  the  collection  of  them  before  us.  The  first 
two  serve  as  a  general  introduction  and  attempt 
to  show  the  relations  of  the  natural  sciences  to 
each  other  and  to  geology.  Then  are  considered 
in  succession  the  chemistry  of  the  earth's  atmos- 
phere ;  the  origin  and  decay  of  the  crystalline 
rocks  ;  a  natural  system  in  mineralogy  ;  a  history 
of  pre-Cambrian  rocks  and  serpentines ;  and, 
finally,  the  Taconic  question. 

The  most  interesting  and  novel  portion  of  the 
work  is  contained  in  chapters  v.  and  vi.,  which  set 
forth  the  author's  remarkable  views  regarding  the 
origin  of  the  crystalline  schists.  These,  as  he 
states,  are  purely  Nep tunic  or  Wernerian.  The 
former  hypotheses  relating  to  the  Archean  rocks 
are  reviewed  and  classified  as,  1°,  endoplutonic  ; 
2°,  exoplutonic;  8°,  metamorphic ;  4°,  metaso- 
matic  ;  5°,  chaotic ;  6°,  thermochaotic.  None  of 
these  are  regarded  as  satisfactory  ;  and  a  seventh, 
so  called  'crenitic'  theory  is  therefore  advanced. 
According  to  this,  the  globe  has  solidified  regu- 
larly from  its  centre  outward,  its  last  layer  being 
a  basic,  quartzless  rock,  not  unlike  dolerite  in 
composition.      This  mass  was  fissured  and  ren- 

1  It  is  not  quite  clear  whether  these  differences  refer  to 
the  extreme  limits  of  a  single  experiment,  or  to  the  extreme 
differences  of  the  average  of  each  set  of  fifty  observations. 

Mineral  physiology  and  physiography.  By  T.  Stbrbt 
Bumt.    Boston,  Cassino.   8°. 


dered  .porous  by  'refrigeration  and  crystalliza- 
tion '  (!)  and  upon  it  were  precipitated  the  waters, 
till  then  held  in  the  atmosphere.  1  hese  were  set 
in  circulation  by  the  heat  from  below,  and  under 
high  temperature  and  pressure  they  leached  out 
the  more  acid,  alkaline  silicates  from  the  basic 
substratum  below,  and  deposited  them  in  thick 
layers  at  the  surface,  like  the  products  of  thermal 
springs  (hence  the  term  *  crenitic/  from  xp^vj?,  *  a 
fountain  *).  The  chemistry  of  this  process  is  sup- 
posed to  resemble  that  whereby  quartz,  orthoclase, 
and  the  zeolitic  minerals  are  occasionally  deposited 
in  cavities  of  basic  eruptive  rocks.  By  such  cre- 
nitic action,  in  the  author's  opinion,  all  the 
banded,  pre-Cambrian  rocks  were  formed.  These 
were,  moreover,  of  such  a  thickness  as  to  bury 
the  original  basic  substratum  too  deeply  for  any 
subsequent  upheavals  to  expose  it  at  the  earth's 
surface.  The  crenitic  hypothesis  is  also  supposed 
to  offer  "for  the  first  time  a  reasonable  and  ten- 
able explanation  of  the  universal  corrugation  of 
the  oldest  crystalline  strata,*'  in  the  removal  of 
such  a  Jarge  quantity  of  matter  from  the  underly- 
ing basic  layer.  Through  theee  crumpled  crenitic 
rocks  (Archean  granites,  gneisses,  and  schists) 
came  intrusions  of  a  basic  magma  derived  from 
the  underlying  or  original  stratum,  while  the 
upper  or  transition  pre-Cambrian  rocks,  as  the 
author  calls  them  with  Werner,  are  regarded  as 
derived  from  the  subaerial  decay  of  the  two  types 
of  primary  origin. 

The  objections  which  at  once  suggest  them- 
selves to  this  remarkable  theory  of  the  origin  of 
the  crystalline  rocks  are  far  too  many  to  be  even 
mentioned  here.  The  leaching-out  of  a  layer,  '  at 
least  many  miles  in  thickness,'  of  quartz  and  pot- 
ash-felspar, from  a  basic  substratum,  requires  suf- 
ficient draughts  on  the  imagination  ;  while,  even 
in  case  this  be  assumed  as  possible,"  it  is  still  more 
difficult  to  conceive  how  the  waters  could  circu- 
late through  this  compact  overlying  layer  which 
they  were  depositing,  with  sufficient  freedom  to 
increase  it  to  anywhere  near  the  thickness  which 
the  hypothesis  requires. 

No  one  will  deny  that  any  single  one  of  the 
numerous  theories  hitherto  proposed,  fails  to  satis- 
factorily account  for  all  the  phenomena  exhibited 
by  the  so-called  crystalline  rocks  ;  nor  is  it  at  all 
probable  that  any  theory  ever  will  accomplish 
this.  There  is  doubtless  some  element  of  truth 
in  all  the  theories,  and  the  only  way  to  explain  the 
diversity  of  Archean  geology  would  seem  to  be  by 
the  assumption  of  an  equal  diversity  in  the  causes 
which  produced  it.  The  dogma  that  many  differ- 
ent agencies  may  not  have  acted  at  the  same  time 
in  the  formation  of  the  pre-Cambrian  rocks,  is  as 
dangerous  as  the  other,  that  the  same  agency  may 
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not  have  acted  at  different  times,  —  one  that  car- 
ries with  it  the  fallacious  conclusion  that  the 
lithological  character  of  a  rock  is  any  reliable  in- 
dication of  its  geological  age. 

Chapter  viii.,  entitled  'A  natural  system  in 
mineralogy,'  suggests  a  new  basis  of  mineralogi- 
cal  classification,  and  illustrates  it  in  a  new  classi- 
fication of  the  silicates.  These  are  divided  into 
throe  main  groups,  according  as  their  bases  are  in 
the  protoxide  state  (protosilicates),  in  both  the 
protoxide  and  sesquioxide  states  (protopersilicates),  . 
or  wholly  in  the  sesquioxide  state  (persilicates). 
These  groups  are  further  divided  into  various 
tribes  according  to  principles  which  cannot  be 
explained  in  this  place.  Whatever  may  be  the 
chemical  merits  of  this  system,  it  would  appear  to 
do  serious  violence  to  the  crystallographic  rela- 
tionships of  certain  minerals,  as  may  be  seen  in  the 
wide  separation  of  the  members  of  the  pyroxene 
and  amphibole  groups. 

The  three  remaining  essays  are  of  an  historical 
character,  and  contain  a  vast  amount  of  informa- 
tion regarding  the  views  which  have  been  held  on 
tbe  subject  of  crystalline  rocks.  The  first  of  these 
is  a  summary  of  the  writer's  report  E  of  the 
8econd  geological  survey  of  Pennsylvania,  on  the 
pre-Cambrian  rocks  in  America  and  Europe.  The 
second  deals  with  the  geological  history  of  the 
serpentines,  and  develops  the  writer's  idea  that 
all  serpentines  are  of  aqueous  origin,  being  of  the 
nature  of  chemical  precipitates.  The  chemical 
origin  of  a  small  and  long-since  buried  bed  of  a 
serpentine*  like  deposit  occurring  in  tbe  Onondaga 
salt-group  at  Syracuse,  N.Y.,  and  of  tbe  magne- 
sian  silicates  (sepiolites)  of  the  Paris  baein,  to- 
gether with  certain  reactions  which  are  found  to 
take  place  between  the  carbonates  of  lime  and 
magnesia  and  free  silica  in  heated  solutions,  are 
adduced  as  a  proof  that  aU  serpentine  is  of  chemi- 
cal origin.  There  seems  here  to  be  a  very  partial 
and  one-aided  statement  of  the  best  authorities  on 
this  subject,  for  the  origin  of  serpentine  by  the 
hydration  of  eruptive  chrysolitic  rocks  will  surely 
be  disputed  to-day  by  no  one  who  has  carefully 
and  impartially  looked  into  the  matter.  Though 
there  may  be  truth  in  both  hypotheses,  there  is 
more  evidence  in  favor  of  the  latter  ;  so  that  here, 
again,  the  danger  of  accounting  for  all  rocks  of 
similar  character  by  one  set  of  causes  becomes 
apparent. 

The  final  essay  is  devoted  to  an  elaborate  review 
of  the  Taconic  question  and  a  statement  of  the 
writer's  opinion  that  the  Taconic  of  Emmons  is  a 
formation  of  the  transition  class,  which  uncon- 
formably  underlies  the  Cambrian,  and  is  separated 
from  it  by  a  great  interval  of  time  which  includes 

tbe  Keweenian  period. 


Throughout,  the  book  is  interesting,  —  almost 
fascinating,  —  but  nevertheless  full  of  danger  to 
any  one  who  accepts  it  implicitly  as  a  guide,  or 
to  the  beginner  who  is  not  able  to  estimate  it  in 
comparison  with  the  work  of  others. 


REMSEWS  ELEMENTS  OF  CHEMISTRY. 

In  the  preface  to  his  *  Elements  of  chemistry,' 
Professor  Remsen  states  his  opinion,  that  if  a 
course  in  chemistry  "does  not  to  some  ex- 
tent help  the  pupil  to  think  as  well  as  to  see,  to 
reason  as  well  as  to  observe,  it  does  not  deserve 
to  be  called  rational."  An  essential  part  of  his 
plan  in  this  elementary  course  is  the  performance 
of  experiments  by  the  pupil,  who  is  then  to  be 
questioned  by  the  teacher  concerning  the  results  of 
the  experiments,  and  the  conclusions  to  be  drawn 
from  them.  Appropriate  questions  are  given  in 
the  book  in  connection  with  the  description  of 
each  experiment,  and  a  quite  extensive  list  of 
questions  and  problems  (not  numerical)  is  append- 
ed at  the  end  of  the  work.  A  number  of  experi- 
ments, with  questions,  illustrative  of  chemical 
change  in  general,  are  given  at  the  outset,  before 
even  the  names  of  the  elements,  or  the  distinction 
between  elements  and  compounds,  is  imparted. 
The  atomic  theory  and  that  of  valence  are  treated 
briefly  and  clearly,  special  care  being  taken  to 
prevent  the  too  common  confusion  of  facts  and 
hypotheses  in  the  young  student's  mind.  A  great 
deal  of  attention  is  devoted  to  subjects  which 
are  likely  to  interest  the  pupil  by  reason  of  their 
practical  importance  or  their  relation  to  his  daily 
life.  Such  are  the  manufacture  of  soap  and 
paper,  fermentation,  bread-making,  the  working 
of  iron,  and  the  impurities  of  water.  In  these  as 
well  as  in  other  subjects  tbe  endeavor  seems  to 
have  been  made  to  introduce  all  of  the  most  re- 
cent discoveries  and  advances  which  are  suitable 
to  an  elementary  treatise.  Examples  are  the 
water-gas  process,  the  liquefaction  of  the  'per- 
manent' gases,  the  electrical  furnace,  celluloid, 
cocaine,  and  artificial  alizarin. 

About  one-ninth  of  the  volume  is  devoted  to  a 
description  of  some  of  the  compounds  of  carbon. 
The  relations  between  the  principal  classes  of 
these  bodies  are  pointed  out,  but  no  attempt  is 
made  to  teach  the  structural  formulae  of  the 
more  complex  compounds. 


The  U.S.  consul  at  Palermo,  Mr.  Philip  Car- 
roll, has  forwarded  to  the  state  department  a 
translation  of  a  pamphlet  issued  by  Prof.  E. 
Albanese,  president  of   the  sanitary  council  of 
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Palermo.  In  this  pamphlet  he  says  that  typhoid 
and  scarlet  fevers,  diphtheria,  small-pox,  and 
cholera  seem  to  have  made  their  abode  in  Italy. 
The  country  remains  unprovided  with  sanitary 
laws;  and  the  government,  lacking  etiological 
and  hygienic  knowledge,  makes  provision  only 
when  any  disease  appears,  and  nearly  always  in 
consonance  with  the  impression  of  the  moment, 
issuing  confusing  or  conflicting  decrees  and  un- 
reasonable instructions,  which  are  nearly  always 
useless.  Then  the  cholera  has  its  sway,  and  cities 
are  terror-stricken.  The  sanitary  authorities  of 
the  kingdom,  the  superior  sanitary  council,  the 
minister  of  the  interior,  prefects  and  mayors,  fre- 
quently provide  contradictory  measures,  issuing 
regulations  of  no  efficacy  in  preventing  the  spread 
of  infectious  diseases.  During  the  last  twenty- 
six  years,  in  which  Italy  has  been  free,  the  govern- 
ment has  never  occupied  itself  with  public  health. 
In  Sicily,  Napoletano,  Puglie,  and  Abruzzo,  ani- 
mals dwell  in  the  same  rooms  with  the  people  who 
own  them.  The  pamphlet  of  Professor  Albaoese 
clearly  demonstrates  that  sanitary  matters  in  Italy 
are  about  as  bad  as  they  can  be,  and  that,  unless 
remedies  are  soon  applied,  there  is  nothing  in  the 
list  of  epidemic  diseases  which  may  not  be  looked 
for  in  the  near  future.  He  recommends  that  the 
government  should  at  once  assemble  a  commission 
composed  of  the  most  eminent  hygieuists  and 
practical  physicians,  with  a  view  to  projecting  a 
re-organization  of  sanitary  systems. 

—  No.  v.  of  part  iv.  of  the  eleventh  volume  of 
the  'Memoirs  of  the  American  academy  of  arts  and 
sciences '  contains  the  first  instalment  of  a  '  cata- 
logue of  180  polar  stars  for  the  epoch  1875.0.'  The 
joint  authors  are  Prof.  William  A.  Rogers  and 
Miss  Anna  Winlock  ;  and  to  the  latter  the  credit 
of  the  execution  of  the  work,  according  to  Pro- 
fessor Rogers's  plans,  is  due.  The  computations 
involved  are  very  laborious,  and  one  must  admire 
the  zeal  and  patience  with  which  Miss  Winlock 
has  carried  them  through.  The  catalogue  is  based 
upon  all  observations  of  the  stars  from  1860  to 
1886,  and  therefore  a  large  number  of  reductions 
to  the  epoch  1875.0  had  to  be  performed.  For 
polar  stars  these  reductions  are  quite  tedious,  be- 
cause terms  of  higher  orders  cannot  be  neglected. 
It  was  therefore  decided  to  discuss  the  various 
methods  of  reduction,  and  to  find  out  the  limita- 
tions of  the.  approximations  employed.  The  star 
Groom  bridge  1 119  was  chosen  for  this  purpose,  it 
being  one  degree  from  the  pole,  and  the  computa- 
tions are  given  in  externa.  The  conclusions 
reached  as  to  the  availability  of  the  different 
methods  cannot  be  explained  here,  but  are  of 
much  interest  to  astronomers.     The  authors  have 


made  a  really  valuable  contribution  to  the  litera- 
ture of  the  subject.  Among  other  things,  the 
catalogue,  when  completed,  will  con  tain  yearly 
ephemerides  of  all  of  its  stars  within  three  degrees 
of  the  pole,  and  data  for  the  reduction  of  the  dif- 
ferent catalogues  employed  to  the  system  of  the 
Astronomische  Geseltechaft. 

—  Dr  Lombard  has  re-investigated  the  question 
as  to  whether  or  not  the  upward  movement  of  the 
leg,  when  the  patellar  tendon  under  the  knee  is 
struck,  is  a  reflex  act.  The  main  argument 
against  its  being  so  is  that  the  act  requires  only 
.03  to  .04  of  a  second,  while  the  reflex  act  requires 
.11.  The  chief  point  in  favor  of  its  reflex  origin 
is  that  the  vigor  of  the  reaction  depends  on  the 
integrity  and  health  of  the  spinal  cord.  The  ex- 
planation that  the  phenomenon  is  direct  muscle- 
effect,  but  that  the  spinal  cord  must  send  down 
a  shower  of  reflexes  or  keep  up  a  healthy  tonus  to 
have  the  act  result,  is  very  unsatisfactory.  Dr. 
Lombard  found  that  the  act  follows  after  the  same 
interval,  when  the  muscle  is  electrically  stimu- 
lated or  the  tendon  struck,  but  that  the  interval  is 
much  longer  (four  times  as  long)  when  a  reflex 
contraction  is  excited  by  rubbing  the  skin.  Hence 
it  is  argued  that  the  phenomenon  is  a  direct  mus- 
cular stimulation,  and  occurs  too  quickly  to  be  of 
a  reflex  nature.  In  one  case  an  after-jerk,  fol- 
lowing at  an  interval  that  suggested  a  reflex 
origin,  was  recorded ;  but  this  compound  nature 
of  the  response,  though  carefully  looked  for,  was 
not  again  observed.  The  explanation  of  the  rela- 
tion of  the  knee-jerk  to  the  spinal  cord  cannot 
yet  be  given. 

—  George  Fleming,  LL.D.,  principal  veterinary 
surgeon  of  the  British  army,  regards  as  untrue 
the  generally  accepted  theory  that  small-pox  in 
man,  and  cow-pox,  are  one  and  the  same  disease. 
One  of  the  best  authorities  quoted  in  support  of 
the  theory  was  the  late  Mr.  Ceely,  who  reported 
that  he  had  succeeded  in  producing  cow-pox  by 
inoculating  a  cow  with  small-pox  matter.  Dr. 
Fleming  believes  that  Mr.  Ceely  was  misled  in 
this  experiment,  and  that  what  he  really  used  was 
vaccine,  and  not  the  virus  of  small-pox.  His  ex- 
periment was  subsequently  repeated  on  twelve 
heifers  by  Dr.  Klein  under  Mr.  Ceely 's  supervis- 
ion, and,  though  small-pox  matter  was  inserted 
abundantly  into  the  incisions,  cow-pox  was  not 
developed  in  any  of  the  animals.  Similar  experi- 
ments have  been  performed  in  France  and  Italy, 
and  the  results  have  all  been  the  same  as  those  in 
England.  Dr.  Fleming  holds  that  all  these  ex- 
periments go  to  show  that  the  two  diseases  are 
not  identical,  nor  can  cow-pox  be  produced  by 
inoculation  with  small-pox  virus. 
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COMMENT  AND  CRITICISM. 

By  those  who  bead  aright  the  signs  of  the 
times,  it  is  seen  that  important  advances  in  edu- 
cation are  destined  to  be  made  in  the  not  very 
distant  future.  And  those  advances  are  not  to  be, 
as  some  have  been  in  the  past,  wholly  or  partly 
destructive.  For  a  true  philosophy  of  progress,  a 
destructive  advance  does  not  exist.  The  present 
is  rooted  in  the  past,  and  the  future  will  draw  its 
nourishment  from  the  present.  Any  change  or 
development  is  conditioned  by  that  which  is 
changed  and  developed.  We  cannot  destroy  pres- 
ent conditions  if  we  will.  We  may  alter,  amend, 
or  counteract  them,  but  their  annihilation  is  pos- 
sible neither  in  thought  nor  fact.  Therefore  it  is 
that  those  educational  reformers  who  would 
sweep  away  all  that  now  exists,  before  they  begin 
their  work  of  construction,  are  harmful  agitators. 
They  raise  a  demand  that  they  cannot  supply. 
They  waste  time,  and  thought,  and  money.  The 
true  educational  progress  is  going  to  be  more  sci- 
entific, more  philosophic,  than  this.  It  will  take 
things  as  it  finds  them,  and  mould  them  to  its 
purpose.  It  is  no  sign  of  sound  educational  think- 
ing to  join  the  senseless  clamor  for  the  sweeping- 
away  of  Greek,  or  philosophy,  or  every  thing 
else  that  cannot  be  at  once  coined  into  dollars  and 
cents.  Utility  is  never  going  to  be  the  test  of  the 
true  education.  The  true  progress  will  suffer  no 
such  lowering  of  its  ideal.  It  will  keep  before  it, 
as  its  aim,  the  development  of  man,  and  the  whole 
man,  as  man.    But  it  will  ask  whether  we  have 

not  overlooked  some  of  man's  faculties.    It  will 

* 

inquire  with  what  reason  we  have  in  the  past 
instituted  a  feudal  system  among  the  human 
powers,  which  relegates  some  of  them  to  an  un- 
dignified servitude,  and  gives  to  others  all  the 
honor  and  esteem.  Have  we  not  overstepped  the 
limits  of  science  in  this  respect  ? 


Locke  called  the  senses  the  'windows  of  the 
soul,'  but  we  have,  to  a  great  extent,  closed  or 
defaced  those  windows,  without  reflecting  that  by 
so  doing  we  were  denying  to  the  soul  some  of  its 
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possibilities  of  development.  Some  senses  we  have 
neglected  entirely,  others  we  have  educated  only 
in  part.  The  eye  is  taught  to  read,  and  the  hand 
to  write,  but  neither  is  taught  to  draw,  or  to 
mould  and  fashion.  Many  of  the  refinements  of 
the  sense  of  touch  are  also  entirely  passed  over. 
To  remedy  these,  and  similar  omissions  in  our 
education,  not  destruction  but  construction  is 
necessary.  Keep  what  we  have  that  is  good,  but  re- 
arrange it,  that  the  elements  hitherto  neglected  may 
find  a  place  in  the  scheme.  The  education  that 
will  do  this,  is  the  new  education,  but  it  is  sadly 
in  need  of  a  name.  Words  merely  stand  for 
ideas,  to  be  sure,  but  sometimes  a  word  adds  to  the 
definiteness  of  the  idea  it  represents.  'Manual  train- 
ing '  will  not  do,  for  that  conveys  the  idea  of  teach- 
ing a  trade.  The  new  education  will  not  do  this. 
'Industrial  education'  will  not  do,  though  a  mean- 
ing, not  explicitly  conveyed  by  the  words,  may 
be  read  into  the  phrase.  Yet  this  means  ambi- 
guity, and  ambiguity  means  loss  of  force  and 
directness.  A  name  is  wanted,  but  it  must,  to  be 
satisfactory,  stand  for  the  idea  we  have  outlined. 
It  must  not  mean  the  training  of  the  hand  and  eye 
alone,  but  the  training  of  the  mind  through  the 
hand  and  eye.  And  it  must  not  exclude  the  older 
instruction,  which  is  excellent  as  far  as  it  goes, 
but  which  does  not  go  far  enough.  It  is  this — the 
old  plus  the  new  —  which  we  mean  by  the  new 
education. 

The  recent  article  in  the  Contemporary  review 
on  university  education  in  the  United  States,  by 
President  Charles  Kendall  Adams  of  Cornell,  is  a 
very  clear  and  succinct  account  of  the  progress  of 
thought  on  university  subjects  in  this  country 
during  the  past  half  century.  It  should  be  par- 
ticularly welcome  to  those  European  students  of 
educational  science  who  desire  to  understand  the 
development  of  educational  thought  in  this  coun- 
try. President  Adams  shows  very  clearly  that 
the  establishment  of  our  scientific  and  technical 
schools,  the  founding  of  parallel  courses,  as  at 
Cornell  and  Michigan  universities,  and  the  build- 
ing-up of  the  elective  system,  as  at  Harvard,  were 
all  the  outcome  of  the  same  desire,  —  to  satisfy 
the  increasingly  critical  demands  as  to  higher 
education.    President  Adams  sustains  President 
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Eliot  in  all  the  latter's  recent  controversies  respect- 
ing his  favorite  elective  system,  and  seems  to 
show  himself  quite  as  favorably  disposed  toward 
the  elective  system,  pure  and  simple,  as  toward 
the  scheme  of  parallel  courses,  to  the  development 
of  which  he  has  hitherto  given  so  much  thought. 
The  article  will  shed  a  flood  of  light  upon  the  edu- 
cational discussions  in  this  country  as  they  appear 
to  foreign  readers,  and  it  will  set  some  facts  even 
more  clearly  before  our  own  countrymen. 

What  teachkbs  should  bead,  is  an  interesting 
question,  and  one  about  which  there  is  more  or 
less  misconception.  Some  persons  seem  to  think, 
that,  because  teachers  are  teachers,  they  cease  to 
be  men  and  women.  At  least  this  is  the  inference 
which  we  feel  justified  in  drawing  from  much 
that  is  written  and  said  on  this  subject.  Lists  of 
books  that  it  is  desirable  that  teachers  should 
read,  are  drawn  up,  but  in  nine  cases  out  of  ten 
they  contain  none  but  professional  works.  This  is 
undesirable,  for  a  variety  of  reasons.  In  the  first 
place,  it  narrows  the  teacher's  view,  confines  his 
sympathies,  and  aids  in  the  development  of  notions 
and  methods  best  denominated  as  'cranky.' 
Then,  too,  pedagogic  literature  is  not  a  thing  to 
be  indiscriminately  recommended  to  teachers. 
It  needs  severe  critical  revision,  before  all  the 
harmful  and  time-wasting  elements  in  it  are  elim- 
inated. Rosenkranz  points  out,  in  his '  Philosophy 
of  education/  that  the  treatises  on  education 
abound  more  in  shallowness  than  any  other  litera- 
ture. Short-sightedness  and  arrogance,  he  says, 
find  in  educational  literature  a  most  congenial  at- 
mosphere, and  uncritical  methods  and  declamatory 
bombast  flourish  there  as  nowhere  else.  All  this 
must  be  recognized  and  guarded  against ;  and  from 
what  we  see  of  current  educational  literature, 
periodical  and  otherwise,  it  is  not  yet  recognized 
and  guarded  against  sufficiently.  An  inconceiv- 
able amount  of  nonsense  is  talked  and  written 
about  education.  Dr.  William  T.  Harris,  in  a  re- 
cent note  on  this  subject  of  reading  for  teachers, 
very  sensibly  urges  a  course  of  reading  for  teach- 
ers that  will  secure  general  culture,  and  furnish 
new  inspiration  in  the  task  of  instruction.  Dr. 
Harris  mentions  a  number  of  books  as  suitable  for 
this  purpose,  and,  though  neither  complete  nor 
satisfactory,  it  serves  well  enough  to  emphasize 
the  fact  that  teachers  retain  their  humanity,  and 
by  how  much  the  more  they  cultivate  and  broaden 
it,  by  so  much  do  they  increase  the  value  and 
efficiency  of  their  teaching-powers. 


Dr.  Withers-Moore's  address  on  the  subject 
of  the  higher  education  of  women,  delivered  before 
the  British  medical  association,  has  raised  a  great 
storm  of  indignation  among  the  advocates  of 
women's  higher  education,  both  in  England  and 
in  this  country.  We  have,  from  time  to  time, 
called  attention  to  various  phases  of  the  argument 
as  it  has  proceeded.  Mrs.  William  Grey,  in  a 
paper  read  recently  before  the  ladies'  council  of 
education,  at  Leeds,  is  the  last  participant  in  the 
controversy.  She  passes  by  Dr.  Withers-Moare'a 
argument,  with  the  remark  that  no  time  need  be 
wasted  in  '  flogging  a  dead  horse,'  and  criticises  at 
some  length  the  statement  of  Dr.  B.  Ward  Rich- 
ardson,  that,  "there  is  nothing  in  women's  con- 
stitution, physical,  moral,  or  mental,  to  prevent 
their  competing  successfully  with  men  in  any 
field  of  labor  whatsoever,  provided  they  will  x*xg 
the.  price  far  it."  This  price  Dr.  Richardson  had 
asserted  to  be  the  loss  of  grace  and  beauty,  and  the 
renunciation  of  all  the  joys  of  home  and  family,, 
especially  motherhood.  Mrs.  Grey  admits  that 
marriage  so  severely  handicaps  a  woman  that 
there  is  little  if  any  chance  of  her  reaching  the 
top  of  the  professional  tree.  She  claims,  however, 
that  Dr.  Richardson's  arguments,  in  common  with 
those  of  nearly  all  writers  and  speakers  opposed 
to  the  '  claims  of  women,'  are  vitiated  by  the  fact 
that  they  apply,  not  to  women  as  a  sex,  but  only 
to  that  small  minority  whose  circumstances  per- 
mit them  to  choose  between  work  and  idleness,  — 
"  between  going  into  the  battle  of  life,  or  sitting  at 
home  at  ease,  while  it  is  fought  for  them  by- 
others."  

This  minority  is  so  small  that  Mrs.  Grey  pre. 
fere  to  regard  it  as  constituting  the  exceptions  to 
the  universal  rule  that  women,  as  a  sex,  take,  if 
anything,  more  than  their  fair  share  in  the  hard 
work  of  the  world,  while  fulfilling  at  the  same 
time  their  special  function  of  motherhood.  She 
quotes  some  instances  from  her  experiences  in 
Italy,  and  becomes  indignant  at  the  idea  that  the 
strain  upon  a  woman's  physical  powers  unfits  her 
for  her  peculiar  functions  as  a  mother.  "The 
hollowness  of  the  talk  about  woman's  work,  and 
what  they  have  or  have  not  strength  for/'  says 
Mrs.  Grey,  "is  made  manifest  the  moment  we 
look  outside  drawing-rooms  to  the  real  facts  of 
woman's  life  as  a  whole."  It  might  be  suggested t 
in  reply  to  this  argument,  that  it  is  precisely  this 
class  of  women,  whom  Mrs.  Grey  treats  as  excep- 
tions to  the  general  rule,  that  the  higher  education 
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reaches.  It  certainly  cannot  reach  women  as  a 
sex  any  more  than  it  now  reaches  men  as  a  sex. 
It  may  be  that  the  claspes  of  women,  the  majority 
who  work  hard  and  the  minority  who  lead  a  life 
of  relative  ease,  have  become  so  far  distinct  that 
the  same  argument  will  not  apply  to  both.  If  so, 
considerations  drawn  from  the  study  of  the  class 
which  the  higher  education  is  not  expected  to 
reach,  become  no  longer  pertinent  when  applied 
to  the  class  of  women  who  will,  if  any,  receive 
the  benefits  of  the  proposed  training.  There  is, 
unquestionably,  much  hasty  and  impulsive  ex- 
pression of  opinion  on  this  important  question, 
but  may  it  not  also  be  true  that  there  is  some 
loose  thinking  concerning  it  ? 


the  evolution  of  life,  the  relation  of  soul  and  body, 
the  nature  of  atoms  and  of  force,  and  the  concep- 
tions of  space  and  time.  Science  shows  us  that 
all  knowledge  proceeds  from  faith,  —  the  assump- 
tion of  premises  in  which  the  investigator  be- 
lieves." 


The  eleventh   annual  report  of  President 
Oilman  to  the  trustees  of  the  Johns  Hopkins  uni- 
versity is  largely  a  retrospect  of  what  the  uni- 
versity has  accomplished  during  the  decade  of  its 
existence.    Much  that  the  president  says,  he  has 
told  us  before,  or  it  has  been  embodied  in  the  uni- 
versity publications.    The  aim  of  the  collegiate 
instruction  is  defined  to  be,  "the  training  of  the 
mind  and  character  to  habits  of  fidelity,  attention, 
perserverance,  memory,  and  judgment,'*  and  in 
pursuance  of  that  aim,   the   well-known  group 
system  has  been  put  in  operation,  so  as  *'  to  secure 
a  positive  amount  of  regulation  with  a  certain 
amount  of  freedom.*'    During  the  decade,  fellow- 
ships have  been  bestowed  upon  one  hundred  and 
thirty-four  individuals,  and  to  this  fellowship  sys- 
tem President  Gil  man  ascribes  —  and  with  reason 
—  much  of  the  success  of  the  university.     By  far 
the  major  number  of  these  fellowships  have  been 
bestowed    upon  students    of    science,  —  biology, 
chemistry,  mathematics,  physics,  geology,  and 
engineering   having  had    seventy-eight    fellows, 
while  all  the  languages,  together  with  historical 
science  and  philosophy,    have  had  but  fifty-six 
allotted  to  them.     In  apparatus,  library,  and  pub- 
lications, the  university  is  well  supplied,  though 
much  remains  to  be  done  in  all  these  directions. 
President  Gilman  also  has  something  to  say  re- 
garding the  effect  of  scientific  advance  on  the 
moral  and  spiritual  nature  of  man.     He  expresses 
the  conviction  that  "  man's  consciousness  of  his 
own  personality,  with  its  freedom  and  responsi- 
bility, bis  belief  in  a  Father  Almighty,  his  hopes 
of  a  life  to  come,  his  recognition  of  a  moral  law 
and  of  the  authority  of  an  inward  monitor,  will 
stand  firm,  whatever  discoveries  may  be  made  of 


An  interesting  feature  of  the  report  is  the  selec- 
tion made  by  President  Gilman  from  papers  sub- 
mitted to  him  by  the  several  heads  of  departments, 
summarizing  the  work  performed  by  each,  and  the 
theory  on  which  the  department  has  been  organ- 
ized. Of  the  classical  instruction,  Professor  Gil- 
dersleeve  writes :  "  In  organizing  the  classical  de- 
partment, the  importance  of  both  sides,  the 
scientific  and  the  literary,  was  carefully  consid- 
ered. Without  scientific  study,  the  cultivation  of 
the  literary  sense  is  apt  to  degenerate  into  finical 
aeethetici8m ;  kept  apart  from  the  large  and 
liberal  appreciation  of  antique  life  in  all  its 
aspects,  the  scientific  study  of  the  classic  languages 
divorces  itself  from  sympathy  with  tradition,  and 
relinquishes  its  surest  hold  on  the  world  of  culture, 
on  which  the  structure  of  the  university  must  rest. 
...  AH  university  students  should  work  in  com- 
mon. The  leader  should  assign  no  work  that  is 
without  its  lesson  to  the  most  experienced  student, 
or  without  its  stimulus  to  the  merest  novice.  .  .  . 
The  history  of  the  last  ten  years  shows  that  the 
steadfast  adherence  to  these  lines  of  work  has  won 
for  the  university  an  influence  that  manifests 
itself  far  beyond  the  domain  which  it  now  occu- 
pies, and  which  it  has  been  persistently  extend- 
ing.*' The  work  in  history  and  political  science  is 
adapted  to  the  needs  of  three  classes  of  students, 
the  undergraduates,  the  undergraduates  who  want 
to  give  special  attention  to  historical  studies,  and 
the  graduate  students.  Professor  Remsen's  idea 
has  been,  that  it  is  better  "  to  train  thoroughly  a 
small  number  of  chemists  than  to  make  a  large 
number  of  mere  analysts,"  And  in  a  similar  way 
other  professors  outline  their  scheme  of  work. 
Thus,  President  Gilman  has  brought  together, 
not  merely  data  of  interest  to  the  friends  of  Johns 
Hopkins  university,  but  expressions  of  opinion 
from  eminent  men  as  to  how  higher  instruction 
in  their  several  specialties  can  best  be  organized. 

Some  educational  journals,  in  taking  notice, 
as  we  did,  of  the  action  of  the  authorities  of  a  state 
teachers'  association  in  mitigating  the  text-book 
and  school-journal  peddling  nuisance  at  a  recent 
meeting,  are  disposed  to  blame  the  authorities  for 
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having  taken  an  unjustifiable  step.  We  are  dis- 
posed to  believe  that  these  papers  must  have  been 
among  those  whose  activity  was  curtailed  at  the 
meeting  in  question.  One  of  them,  for  example, 
naively  inquires  whether  it  is  "a  worse  crime  to 
exhibit  and  explain  a  book  at  an  educational  gath- 
ering than  to  show  the  use  of  a  plow  at  an  agri- 
cultural fair."  We  would  point  out  that  this 
analogy  is  fallacious.  The  end  and  aim  'of  an 
agricultural  fair  is  to  see  and  examine  all  the  new 
agricultural  implements  and  products,  and  the 
demonstration  of  the  virtues  of  a  certain  plow  is 
precisely  what  the  spectators  have  come  to  see. 
An  educational  gathering,  on  the  contrary,  is  not 
called  together  once  a  year,  or  once  in  six  months, 
to  examine  and  compare  books  and  papers,  but  to 
study  and  discuss,  under  the  guidance  and  leader- 
ship of  appointed  speakers,  questions  pertaining 
to  the  theory  and  practice  of  the  teacher's  profes- 
sion. If  an  exhibit  of  text-books  and  school- jour- 
nals can  be  arranged  so  as  not  to  interfere  with 
the  proper  carrying  out  of  the  object  of  the  meet- 
ing, let  it  be  done.  Such  an  exhibit  can  do  little 
harm,  and  may  do  much  good.  But  the  repre- 
sentatives of  publishing  houses  do  not  always  stop 
here.  They  make  themselves  a  good  deal  of  a 
nuisance,  and  interfere  with  the  work  of  the  asso- 
ciation. We  fancy  that  it  was  this  feature  of  the 
exhibit  that  was  objected  to  in  Massachusetts,  and 
we  heartily  commend  those  in  charge  of  the  ar- 
rangements for  the  meeting,  for  putting  a  stop  to 
it. 


LEFT-HANDEDNESS.  —  A  HINT  FOR  EDU- 
CATORS. 

Dr.  Daniel  Wilson,  president  of  the  Royal 
society  of  Canada,  has  lately  contributed  a  paper 
to  the  Proceedings  of  that  society  on  the  subject 
of  left-handedness,  to  which  he  has  managed  to 
give  an  unexpected  and  very  practical  interest, 
affecting  all  who  have  children  or  who  are  con- 
cerned in  their  education.  The  author  had  written 
previously  on  this  subject,  but  not  with  such  full 
and  effective  treatment.  He  reviews  the  various 
causes  to  which  the  general  preference  of  the 
right  hand  has  been  ascribed,  and  also  those  to 
which  the  occasional  cases  of  left-handedness  are 
attributed,  and  finds  them  mostly  unsatisfactory. 
He  shows  clearly  that  the  preferential  use  of  the 
right  hand  is  not  to  be  ascribed  entirely  to  early 
training.  On  the  contrary,  in  many  instances, 
where  parents  have  tied  up  the  left  hand  of  a 
child  to  overcome  the  persistent  preference  for  its 
use,  the  attempt  has  proved  futile.     He  concludes 


that  the  general  practice  is  probably  due  to  the 
superior  development  of  the  left  lobe  of  the  brain, 
which,  as  is  well  known,  is  connected  with  the 
right  side  of  the  body.  This  vietv,  as  he  shows, 
was  originally  suggested  by  the  eminent  anato- 
mist, Professor  Gratiolet.  The  author  adopts  and 
maintains  it  with  much  force,  and  adds  the  cor- 
relative view  that  '•  left-handedness  is  due  to  an 
exceptional  development  of  the  right  hemisphere 
of  the  brain." 

A  careful  review  of  the  evidence  gives  strong 
reason  for  believing  that  what  is  now  the  cause 
of  the  preference  for  the  right  hand  was  original- 
ly an  effect.  Neither  the  apes  nor  any  others  of 
the  lower  animals  show  a  similar  inclination  for 
the  special  use  of  the  right  limbs.  It  is  a  purely 
human  attribute,  and  probably  arose  gradually 
from  the  use,  by  the  earliest  races  of  men,  of  the 
right  arm  in  fighting,  while  the  left  arm  was 
reserved  to  cover  the  left  side  of  the  body,  where 
wounds,  as  their  experience  showed,  were  most 
dangerous.  Those  who  neglected  this  precaution 
would  be  most  likely  to  be  killed  ;  and  hence,  in 
the  lapse  of  time,  the  natural  survival  would 
make  the  human  race,  in  general,  '  right-handed,9 
with  occasional  reversions,  of  course,  by  *  ata- 
vism,' to  the  left-handed,  or,  more  properly,  the 
ambi-dextrous  condition.  The  more  frequent  and 
energetic  use  of  the  right  limbs  would,  of  course, 
react  upon  the  brain,  and  bring  about  the  excessive 
development  of  the  left  lobe,  such  as  now  gener- 
ally obtains. 

The  conclusions  from  this  course  of  reasoning 
are  very  important.   Through  the  effect  of  the  ir- 
regular and  abnormal  development  which  has  de- 
scended to  us  from  our  bellicose  ancestors,  one 
lobe  of  our  brains  and  one  side  of  our  bodies  are 
left  in  a  neglected  and  weakened  condition.    The 
evidence  which  Dr.  Wilson  produces  of  the  in- 
jury resulting  from  this  cause  is  very  striking. 
In  the  majority  of  cases  the  defect,  though  it  can- 
not be  wholly  overcome,  may  be  in  great  part 
cured  by  early  training,  which  will  strengthen 
at  once  both  the  body  and  the  mind.     "  When- 
ever," he  writes,  "the  early  and  persistent  culti- 
vation of  the  full  use  of  both  hands  has  been  ac- 
complished, the  result  is  greater  efficiency,  with- 
out any  corresponding  awkwardness  or  defect 
In  certain  arts  and  professions,  both  hands  are 
necessarily  called  into  play.    The  skilful  surgeon 
finds    an  enormous  advantage  in  being  able  to 
transfer  his  instrument  from  one  hand  to  the 
other.     The  dentist  has  to  multiply  instruments 
to  make  up  for  the  lack  of  such  acquired  power. 
The  fencer  who  can  transfer  his  weapon  to  the 
left  hand,  places  his  adversary  at  a  disadvantage. 
The  lumberer  finds  it  indispensable,  in  the  opera- 
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tions  of  his  woodcraft,  to  learn  to  chop  timber  right 
and  left  handed ;  and  the  carpenter  may  be  fre- 
quently seen  using  the  saw  and  hammer  in  either 
hand,  and  thereby  not  only  resting  bis  arm,  but 
greatly  facilitating  bis  work.  In  all  the  fine  arts 
the  mastery  of  both  hands  is  advantageous.  The 
sculptor,  the  carver,  the  draughtsman,  the  en- 
graver and  cameo-cutter,  each  has  recourse  at 
times  to  the  left  hand  for  special  manipulative 
dexterity;  the  pianist  depends  little  less  on  the 
left  band  than  on  the  right ;  and  as  for  the  organ- 
ist, with  the  numerous  pedals  and  stops  of  the 
modern  grand  organ,  a  quadrumanous  musician 
would  still  find  reason  to  envy  the  ampler  scope 
which  a  Briareus  could  command."  That  all 
this  is  true  is  abundantly  shown  by  the  numerous 
examples  cited  by  the  author,  —  from  the  greatest 
of  artists,  the  left-handed  Lionardo  da  Vinci,  to 
the  distinguished  ex-president  of  the  American 
scientific  association,  Prof.  Edward  F.  Morse,  and 
(we  may  add)  to  Dr.  Wilson  himself,  both  of 
whom  are  known  to  be  accomplished  draughts- 
men with  this  too-neglected  hand.  In  view  of 
these  facts,  it  is  evident  that  few  more  important 
subjects  can  be  offered  for  the  consideration  of 
educators  than  that  which  is  presented  in  this 
impressive  essay. 


THE  HUP  A  INDIANS:  AN  ETHNOGRAPHIC 

SKETCH. 

One  who  has  charge  of  a  museum  is  frequently 
told,  ••  I  should  be  delighted  to  help  you  if  I  only 
knew  what  you  want."  In  the  former  articles  of 
this  illustrated  series  special  arts  have  been  elabo- 
rated in  order  to  explain  the  completeness  desired 
in  anthropotechnic  collections.  The  present  paper 
appeals  to  the  traveller,  the  missionary,  the  army 
or  navy  officer  or  private,  and  shows  what  any 
one  of  them  may  do  at  his  leisure. 

Since  his  expedition  to  Point  Barrow,  Lieutenant 
Bay,  U.S.A.,  has  been  stationed  at  Fort  Gaston,  in 
north-west  California,  on  the  lower  Trinity  River. 
Here  is  the  Hupa  reservation,  and  here  dwell  what 
are  called  the  Hupa  Indians,  —  bands  known  by 
various  names,  but;  nearly  all  belonging  to  the 
Pacific  coast  branch  of  the  great  Athabascan 
stock,  represented  by  the  Kulchin  and  Tinne  on 
the  north,  and  by  the  Apache  and  Navajo  on  the 
south.  Before  these  aborigines  were  terrorized  by 
the  white  miners  and  fishermen,  they  were,  in  the 
language  of  Stephen  Powers,  the  Romans  of  Cali- 
fornia. Although  they  have  been  calmed  down 
to  the  normal  stagnation  of  a  government  reserva- 
tion, there  remains  a  great  deal  of  the  old  art  and 
civilization  among  them.  They  are  really  in  the 
neolithic  age,  and  may  tell  us  much  about  the  way 


in  which  Frenchmen  of  the  Robenhausien  epoch 
lived. 

If  we  commence  by  saying  that  their  mountain 
homes  are  in  the  midst  of  giant  redwoods,  that 
their  streams  are  the  resorts  of  the  salmon,  that 
around  them  grow  the  materials  for  the  finest 
textiles  and  clothing,  the  story  of  their  daily  life 
is  blocked  out. 

The  Hupa  lives  in  a  puncheon  or  slab  house  (see 
accompanying  plate,  1,  2),  and  paddles  his  canoe 
of  redwood  in  the  fish-prolific  waters  of  the  Trinity 
and  Klamath.  By  means  of  elkhorn  wedges  and 
neatly  polished,  bell-shaped  hammers,  he  is  able  to 
reduce  the  largest  tree  to  any  desired  form  of 
slab,  which  he  smooths  and  shapes  with  adzes, 
formerly  flint-bladed,  now  edged  with  steel.  He 
also  cleansed  himself  in  a  sweat-house,  sat  on  a 
humble  chair  (4),  slept  like  an  oriental  on  a  pillow 
of  wood  (5),  and  nursed  his  baby  in  the  prettiest 
of  willow  cradles  (8).  His  mush  he  cooked  in  a 
water-tight  grass  basket  (6)  by  means  of  hot  stones 
(7),  baked  his  bread  in  rude  soapstone  pans  (9), 
and  served  his  roasted  salmon  in  a  wicker  tray  (8). 
Since  the  U.  S.  fish-hatching  station  has  been 
planted  not  far  off,  he  gently  scoops  around  the 
wharf  in  rude  citizen's  dress;  but  formerly  he 
made  a  barbed  harpoon  from  the  leg-bone  of  the 
deer  (10)  and  rawhide,  and  therewith  landed  the 
wildest  salmon. 

Neither  ancient  nor  modern  savage  could  sur- 
pass him  in  chipping  jasper  and  obsidian.  His 
lames  de  sQex,  whether  fur-wrapped  (18),  hafted 
in  wood  (14),  or  on  a  long  pole  for  fishing  (15),  are 
justly  the  admiration  of  the  world.  His  finest 
weapons,  however,  were  his  bows  and  arrows  (16). 
The  bow  is  of  yew  or  cedar,  and  so  deftly  backed 
with  a  mixture  of  shredded  deer-sinew  and  fish- 
glue  that  the  uninitiated  mistake  the  backing  for 
a  tough  bark.  His  arrow  consists  of  the  following 
parts :  shaft  of  willow  or  other  soft  wood ;  fore- 
shaft  of  hard  wood,  inserted  in  the  pith  of  the 
shaft  and  seized  with  sinew  ;  head  of  jasper  or 
obsidian,  untanged,  and  lashed  with  sinew ;  and 
the  feather  often  laid  on  spirally.  Add  a  pretty 
quiver  of  otter,  fox,  or  wolverine  skin,  and  the 
artillery  is  complete. 

The  Hupa  women  are  among  tbe  most  refined 
and  delicate  tanners,  embroiderers,  and  basket- 
weavers  in  the  world.  A  cloak  of  deerskin  (19), 
fringed  and  decked  with  colored  grass,  or  a  skirt 
of  pine-nuts,  etc.,  is  a  most  graceful  drapery. 

The  Hupa  has  a  kind  of  money  (17)  made  by 
wrapping  snake-skin  or  maiden-hair  fern  bark 
around  long  dentalium  shells  (17).  He  also  cuts 
out  disks  from  the  clam  or  olive  shells.  The 
former  money  he  keeps  in  a  curious  pocket-book 
of  elkhorn  hollowed  out  and  wrapped  with  buck- 
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skin :  the  latter  he  strings  on  a  thong  and  rube 
down  on  sandstone,  like  a  Marquesas-islander. 
Feathers,  however,  are  his  greatest  pride,  and 
gandy  plumes  of  the  woodpecker's  crest,  the  duck's 
neck,  and  the  blue-jay's  plumage,  are  held  at  fab- 
ulous prices  (22). 

His  music  he  draws  from  the  whistle  of  bone, 
the  rattle,  and  the  drum ;  in  his  dances  he  carries 
a  queer  wand  of  basketry  in  bis  hand  (21) ;  some- 
times he  wears  a  *  spritsail  yard '  in  the  septum  of 
his  nose  (20) ;  he  crushes  vermin  in  his  head  with 
a  spatula  of  elkhorn  (18) ;  and,  finally,  he  has  a 
fashion  of  putting  very  sharp  pins  of  elkhorn  in 
his  hair  (18a)  to  pierce  the  hand  of  the  adversary. 

Lieutenant  Ray's  collection  is  accompanied  with 
an  excellent  descriptive  catalogue,  making  his  work 
for  the  national  museum  worthy  of  imitation.  It 
has  also  the  additional  merit  of  explaining  almost 
an  equal  number  of  nice  old  specimens  that  have 
been  waiting  forty  years  for  an  interpreter. 

O.  T.  Mason. 


GEOGRAPHICAL  NOTES. 

Europe. 

The  Russian  government  is  planning  an  ethno- 
graphical survey  of  Russian  Poland.  This  prov- 
ince has  hitherto  been  much  neglected  by  Russian 
scientists,  and  is,  according  to  Professor  Petri,  not 
even  included  in  the  great  *  Geographical  statis- 
tical lexicon  of  the  Russian  empire.' 

The  construction  of  two  canals  in  southern 
Russia  is  projected.  The  Duke  of  Leucbtenberg 
proposes  to  pierce  the  isthmus  of  Perekop.  This 
canal  would  shorten  the  distance  between  Odessa 
and  the  harbors  of  the  Gulf  of  Azov.  The  second 
project  is  far  more  important.  The  Russian  gov- 
ernment intends  to  connect  the  Don  and  the  Volga 
by  a  canal,  and  the  country  between  the  rivers  is 
being  surveyed  for  the  purpose.  Thus,  a  water- 
way between  the  Caspian  and  Black  seas  will 
be  established,  and  a  new  outlet  opened  to  the 
produce  of  Asia.  The  project  is  a  very  old  one, 
having  been  attempted  by  Peter  the  Great  in  1696. 

At  the  meeting  of  the  Geographical  society  of 
Paris,  Jan.  7,  the  Count  of  Saint-Saud  gave  a  re- 
port on  his  surveys  in  the  Pyrenees.  Large  tracts 
of  these  mountains  are  still  little  known,  and 
Saint-Saud's  researches  will  be  a  valuable  contribu- 
tion to  our  knowledge  of  the  topography  of  that 
district.  He  discovered  a  mountain  9,600  feet  in 
height,  and  corrected  the  position  of  some  other 

pCRKp. 

Feddersen,  during  his  travels  in  southern  Ice- 
land, found  the  remains  of  large  trees,  which 
prove  that  forests  formerly  existed  on  that  island. 
Dr.  Labonne,  who  crossed  Iceland  from  south  to 


north  last  summer,  makes  a  similar  statement. 
He  found  some  remains  of  willows  and  birches 
about  sixteen  feet  below  the  surface,  embedded 
in  the  silicious  deposits  of  the  Geyser.  These 
facts  prove  the  correctness  of  the  old  '  Sagas,* 
which  refer  to  forests  in  Iceland. 

Asia. 

P.  Lombard,  missionary  in  Siam,  publishes,  in 

the  Missions  catholiques,  a  map  of  the  Menam, 

on  which  all  settlements  situated  on  the  banks  of 

that  river  are  marked.    The  new    information 

contained  in  this  map  is  important,  as  Lombard 

has  lived  a  long  time  in  Siam,  and  has  acquired  a 

thorough  knowledge  of  the  geography  of  that 

country. 

Africa. 

Junker's  exploration  of  the  Welle  makes  its 
identity  with  the  Obangi  very  probable.  He 
crossed  the  river  six  times,  and  followed  its  course 
as  far  as  latitude  8°  18'  10*,  and  longitude  22°  47' 
40*.  He  found  it  to  run  east  and  west,  with  no 
part  of  it  farther  north  than  latitude  4°.  The 
abundance  of  ivory  found  on  the  islands  of  this, 
river  is  said  to  surpass  that  of  any  other  part  of 
Africa.  Notwithstanding  these  new  discoveries 
in  this  part  of  Africa,  our  knowledge  of  its  hydrog- 
raphy is  still  very  imperfect,  and  the  exploration 
of  the  watershed  between  the  Sbari  and  Kongo 
still  forms  one  of  the  most  important  problems  of 
researches  in  Africa. 

Captain  Coquilhat,  who  visited  Stanley  Falls 
after  the  Arabs  had  taken  possession  of  it.  de- 
scribes the  moral  impression  which  the  loss  of  the 
station  has  made  upon  the  natives,  as  follows : 
"  The  natives  admire  the  persistent  resistance  of 
the  whites.  The  losses  of  the  Arabs,  which 
amounted  to  sixty,  while  we  lost  only  two  men, 
made  a  great  impression  upon  the  negroes.  They 
have  seen  and  felt  that  the  white  man  is  not  an 
ally  of  the  Arab,  and  that  they  will  find  a  sup- 
port in  him  against  their  oppression.  The  manner 
in  which  the  natives  protected  and  saved  Mr. 
Deane,  the  chief  of  the  station  at  Stanley  Falls* 
proves  that  they  detest  the  Arabs,  and  that  they 
desire  to  be  governed  by  whites."  However* 
these  views  seem  to  be  somewhat  sanguine.  The 
loss  of  Stanley  Falls  is  a  serious  affair  to  the  asso- 
ciation, and  shows  how  little  established  its  power 
is.  It  would  be  in  vain  to  expect  support  from 
the  natives,  who  consider  both  whites  and  Arabs 
intruders  in  their  country. 

The  Kongo  association  is  planning  two  expedi- 
tions; one,  to  determine  the  best  route  for  the 
proposed  railroad  ;  the  other,  to  explore  the  Kongo 
and  its  tributaries.  The  latter  will  be  composed 
of     geologists,    agriculturists,    and    commercial 
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agents.  Mr.  Delcommune,  who  spent  ten  years  at 
the  factories  and  stations  on  the  Kongo,  will  prob- 
ably be  its  leader. 

The  announcement  of  Dr.  Holub's  death  is  de- 
nied by  the  latest  telegraphic  news.  Holub  left 
Austria  a  few  months  ago,  with  his  wife  and  a 
few  servants,  to  explore  the  country  north  of  the 
Zambezi,  and  some  weeks  ago  news  was  received 
that  a  European  was  murdered  thereabout.  It 
seems  that  this  report  gave  rise  to  the  rumor  of 
Holub's  death. 

America. 

The  Geographical  society  of  the  City  of  Mexico 
announces  its  intention  of  resuming  the  publica- 
tion of  its  journal,  which  was  discontinued  in 
1882. 

Dr.  R.  Bell's  report  on  the  Alert  expedition  to 
Hudson  Bay,  which  is  contained  in  tbe  last '  An- 
nual report  of  the  geological  survey  of  Canada,' 
shows  how  little  is  known  of  those  countries.  As 
the  object  of  the  expedition  was  the  relief  of  the 
meteorological  stations  in  Hudson  Strait  and  Bay, 
Bell  had  no  opportunity  of  leaving  the  ship  for 
any  length  of  time.  However,  his  observations 
are  the  only  ones  we  have  referring  to  this  vast 
district,  and  as  he  has  carefully  availed  himself  of 
every  chance  the  movements  of  the  ship  gave  him, 
he  offers  a  great  deal  of  new  material.  The  author, 
who  is  thoroughly  acquainted  with  the  Hudson 
Bay  Basin,  through  his  extensive  travels  and 
numerous  researches,  gives  a  general  sketch  of  the 
distribution  of  strata  in  Hudson  Bay,  and  makes 
it  probable  that  the  whole  of  this  vast  basin  is 
composed  of  flat-lying  paleozoic  strata.  His 
observations  lead  him  to  the  conclusion  that  dur- 
ing the  glacial  period  an  enormous  glacier  filled 
Hudson  Strait,  and  flowed  east  towards  the  Atlan- 
tic Ocean.  A  southern  branch  seems  to  have  come 
from  Ungava  Bay.  It  is  very  desirable  that  a 
geographical  expedition  to  Hudson  Bay  be  organ- 
ized, as  the  coast  is  only  known  in  its  general  out- 
lines, and  no  scientist  has  ever  set  his  foot  on  the 
greater  part  of  these  districts.  Since  Fox's  jour- 
ney to  Fox  Channel,  only  a  few  whalers  have  en- 
tered this  strait ;  and  the  coasts,  which  are  within 
easy  reach  from  our  harbors,  and  are  of  consider- 
able importance  on  account  of  the  whale,  walrus, 
and  seal  fisheries,  have  never  been  explored. 

Australasia. 

The  New-Guinea  company's  steamer  Ottilie  has 
ascended  Augusta  River,  in  the  German  part  of 
New  Guinea.  It  was  found  navigable  for  a  con- 
siderable distance.  Having  sailed  three  days,  the 
water  was  found  to  be  too  shallow  to  continue  the 
journey  in  the  steamer,  which  drew  eleven  feet  of 
water.    Tbe  party  ascended  the  river  two  and  a 


half  days  farther  in  a  steam  launch,  and  returned 
only  on  account  of  the  want  of  provisions.  Meas- 
uring on  a  straight  line,  their  farthest  point  was. 
166  nautical  miles  distant  from  the  mouth  of  the 
river,  and  74  miles  from  the  north  shore  of  the- 
island.  The  existence  of  a  navigable  river  of  this 
size  will  be  important  for  the  development  of  the 
colony. 

NOTES  AND  NEWS. 
The  fourth  annual  catalogue  of  the  Chicago- 
manual  training  school  is  very  encouraging.  Al- 
though the  regular  school  exercises  were  only  be- 
gun in  February,  1884,  the  total  number  of  pupils 
enrolled  is  now  190.  The  course  is  a  three  years* 
one,  and  embraces  instruction  in  mathematics, 
science,  language,  drawing,  and  shop-work,  dur- 
ing the  entire  period.  The  requisites  for  admis- 
sion are,  that  the  candidate  be  at  least  fourteen 
years  of  age,  and  be  able  to  pass  a  satisfactory  ex- 
amination in  reading,  spelling,  writing,  geography, 
English  composition,  and  arithmetic.  The  school 
has  a  well-equipped  wood-room,  foundry,  forge- 
room,  and  machine-shop,  and  ample  apparatus  for 
teaching  the  various  subjects  in  which  instruction 
is  given.  Under  the  efficient  direction  of  Dr.  Bel- 
field,  the  successful  future  of  this  institution  is 
assured. 

—  Perhaps  no  university  chair  in  the  world  haa 
had  such  a  succession  of  distinguished  occupants, 
as  has  the  Smith  professorship  of  the  French  and 
Spanish  languages  and  belles-lettres  at  Harvard. 
The  professorship  was  established  seventy  years 
ago,  and  George  Ticknor  held  it  for  nineteen  years. 
His  successor  was  Henry  Wadsworth  Longfellow,, 
who  held  it  for  eighteen  years  ;  and  James  Russell 
Lowell,  who  has  just  resigned,  held  it  for  thirty- 
one  years. 

—  In  an  account  in  Modern  language  notes  for 
February,  Mr.  Calvin  Thomas  says  that  of  the  17ft 
names  of  those  in  attendance  at  the  recent  conven- 
tion of  the  Modern  language  association  at  Balti- 
more, seventy  per  cent  appeared  to  be  English  or 
American,  and  twenty  per  cent  were  obviously 
German.  Of  the  total  number  in  attendance, 
seventy-eight  were  teachers  engaged  in  modern 
language  work,  and  of  this  last  number,  sixty-five 
were  engaged  at  colleges  and  universities.  These 
sixty-five  came  from  eighteen  different  states,  as 
follows :  from  Maryland,  11  ;  Massachusetts,  8 ; 
Pennsylvania,  8 ;  Virginia,  6 :  Ohio,  4 ;  South  Car- 
olina, 4  ;  New  Jersey,  4 ;  New  York,  8 ;  Rhode 
Island,  8  ;  Connecticut,  8  ;  Indiana,  8 ;  Michigan, 
2 ;  Kentucky,  Louisiana,  Delaware,  Illinois,  Ten- 
nessee, and  Nebraska,  each  1.  These  figures 
afford  at  least  a  rough  criterion  as  to  how  far  the 
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association  has  come  to  be  truly  representative  of 
America. 

—  Professor  Conrad  of  Halle  has  an  article  in 
the  Attgemeine  zeitung  of  Jan.  4,  criticising  the 
system  of  giving  stipends  to  students,  which  now 
prevails  at  the  German  universities. 

—  Nature  prints  an  account  of  a  meeting,  lately 
held,  of  the  Association  for  promoting  a  teaching 
university  for  London,  at  which  the  second  report 
of  a  sub-committee  on  the  subject  was  received. 
At  a  meeting  held  in  December,  1885,  the  commit- 
tee were  instructed  to  open  communications  with 
the  governing  bodies  of  the  University  of  Lon- 
don, University  college,  King's  college,  the  Royal 
college  of  physicians  of  London,  the  Royal  col- 
lege of   surgeons  of  England,  and  the  various 
medical  schools  of  London,  as  well  as  with  the 
council  of  legal  education,  for  the  purpose  of  pro- 
moting the  objects  of  the  association  on  the  basis 
of  that  report.      The  committee  have  been  in- 
formed by  the  senate  of  the  University  of  London, 
and  by  the  councils  of  University  college  and 
King's  college,  that  committees  of  those  bodies 
had  been  appointed  to  consider  the  objects  and 
proposals  of   the   association.       The  council  of 
King's  college  have  adopted  a  resolution  to  the 
-effect  that    "  the  council,  while  reserving  their 
opinion  as  to  the  details  of  the  scheme  laid  before 
them  by  your  committee,  approve  generally  of 
the  objects  which  the  association  has  in  view." 
The  subject  having  been  brought  before  the  coun- 
cil of  University  college,  they  adopted  a  resolu- 
tion to  the  following  effect :  "  That  this  council 
do  express  a  general  approval  of  the  objects  of 
the  association,   which  are   as  follows:    1°,  the 
organization  of  university  teaching  in  and  for 
London,  in  the  form  of  a  teaching  university,  with 
faculties  of  arts,  science,  medicine,  and  lawB ;  2°, 
the  association  of  university  examination  with 
university  teaching,  and  direction  of  both  by  the 
same  authorities ;  3°,  the  conferring  of  a  sub- 
stantive voice  in  the  government  of  the  univer- 
sity upon  those  engaged  in  the  work  of  university 
teaching  and   examination  ;  4°,  existing  institu- 
tions in  London,  of  university  rank,  not  to  be 
abolished  or  ignored,  but  to  be  taken  as  the  bases 
or  component  parts  of  the  university,  and  either 
partially  or   completely   incorporated,  with    the 
minimum  of  internal  change  ;  5°,  an  alliance  to 
be  established  between   the  university  and  the 
professional  corporations,  the   council   of   legal 
education  as  representing  the  Inns  of  Court,  and 
the  Royal  colleges  of  physicians  and  of  surgeons  of 
London."    A  conference  between  the  deputation 
of  the  committee  named  in  that  behalf  and  the 
committee  of    the  senate   of   the  University  of 


London  was  held  on  Nov.  28  at  the  University  of 
London  ;  and,  at  the  conclusion  of  a  long  and  im- 
portant discussion,  the  vice-chancellor  gave  to  the 
deputation  the  assurance  that  the  general  disposi- 
tion of  those  present  was  to  move  in  the  direction 
indicated  by  the  association.  Various  other  insti- 
tutions have  virtually  expressed  approval  of  the 
object  of  the  association,  and,  while  awaiting  some 
further  communication  from  the  senate  of  the  Uni- 
versity of  London,  which  it  is  understood  will  be 
made,  either  to  them,  or  in  an  independent  way 
to  the  university  teachers  of  London,  the  com- 
mittee propose  to  take  steps  for  bringing  to  the 
notice  of  her  Majesty's  government  the  need 
which  exists  for  the  co-operation  of  the  govern- 
ment in  order  to  promote  university  teaching  in 
London. 

—  Professor  Hunt  of  Princeton  has  in  course  of 
preparation  a  book  entitled  « English  prose  and 
prose  writers,'  which  will  be  published  in  the 
spring.  It  is  intended  to  be  a  text-book  for  ad- 
vanced instruction  in  English  prose  style. 

—  It  is  reported  by  the  Athenaeum  that,  on  the 
advice  of  Dr.  W.  Wright  of  Cambridge,  and 
Prof.  D.  H.  Muller  of  Vienna,  the  Oriental  con- 
gress at  Stockholm,  and  also  the  adjudication  of 
the  King  of  Sweden's  two  prize  essays,  are  put  off 
to  1890. 

—  The  Athenaeum  is  authority  for  the  statement 
that  the  Prince  of  Wales  has  undertaken,  at  an 
early  date,  to  open  the  new  buildings  of  the  Col- 
lege of  preceptors  in  Bloomsbury  Square,  recently 
erected  at  a  cost  of  over  £16,000.  The  council 
hopes,  in  its  new  quarters,  to  carry  on  with 
increased  efficiency  the  manifold  work  of  the  in- 
stitution, the  importance  of  which  may  be 
measured  by  the  fact  that  more  than  fifteen 
thousand  pupils,  representing  nearly  four  thou- 
sand schools,  were  examined  by  the  college  during 
the  past  twelve  months.  The  council  also  pro- 
poses to  start  a  fund  for  the  purpose  of  establish- 
ing a  training  college,  or  of  promoting  some  other 
scheme  for  the  training  of  teachers ;  and  in  the 
mean  time  it  is  intended  to  set  apart  £800  a  year, 
to  be  awarded  in  the  shape  of  scholarships  for  in- 
tending teachere. 

—  The  paper  on  *  The  mutual  relations  of  the 
colleges  and  academies'  read  before  the  con- 
vention of  the  University  of  the  state  of  New 
York,  in  July  last,  by  Professor  Hewett  of  Cor- 
nell university,  has  been  issued  in  pamphlet  form. 

—  The  returns  from  the  University  of  Berlin 
this  winter  show  an  unexampled  activity.  The 
total  number  of  students  is  5,857,  the  largest 
ever  reached  at  a  German  university.     Of  these, 
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2t  ^J?*?"™1***1  «  the  faculty  of  theol- 
o^y,  1,383  m  the  faculty  of  law,  1,397  in  the 
facility  of  medicine,  and  1,984  in  the  faculty  of 
philosophy  :  4,063  of  the  students  are  from  Rus- 
sia; while  the  rest  of  Germany  furnishes  740. 
The  foreign  students  number  881,  the  Russians 
coming  first  with  198,  America  following  with 
149.   In  the  faculty  of  philosophy  are  715  students 

T^t^mUafiit  8°d  m  from  ^-gymnasia. 
The  total  number  of  instructors  is  now  388,  in- 
eluding  16  in  theology,  33  in  law,  103  in  medicine, 
and  147  id  philosophy. 

tJ^n"811,  ^h°  has  receiv«i  a  flattering  call 

chaSof^rhT7  °f/ienDa'  WiU  not  ,ea^  W 
cuair  of  the  history  of  art  at  Bonn. 

Qf7 .The/tac*fc  acience  ««»%  edited  by  Rev. 
Stephen  Bowers,  is  to  be  issued  as  a  bulletin  o 
Ventura   society  of  natural  history  in  the 

SSS^1  publi8hed  quarter*  or «  «-*i 

!..■"?•  L-1Greene'  who  has  made  a  name  for 

and^  2"  <StU?ie9  °f  tb^tanyof  Californ£ 
and  parts  adjacent/  has  been  lately  appointed  a 
professor  in  the  University  of  California 

--The  March  number  of  the  Popular  science 
f^Uhly  will  contain  a  portrait  of  thf  JateProTE 

WumT •D8'  en*?ved  on  «**!  by  Schlecht.  The 
likeness  is  considered  remarkably  vivid,  while 
the  execution  of  the  work  is  much  superior  to 
ordinary  book-plates.  ^ 

j-  Henry  Hemphill,  the  renowned  brick-laver 
aadconchologist,  haa  presented  a  colleZn  71 

JEST?"  °f  8heUS  t0  the  **»  »V  «** 
of  natural  history.    A  few  years  ago  he  gave  the 

State  normal  school  a  series  of  oversight  hundred 
mollusks^Hected  by  himself  in  the  west  pSS 
* 'United  States,  which  was  bv  far  the  best 
Pnbhc  collection  on  the  coast.         * 


collet  £*^!nd??  PTeS*  **■  of  ^^  ^ 

SJ^^J*1169  Dew  vo,ume«  *"■  re- 
ceotiy  appeared.     Professor  Sweet's  ■  Second  mid- 

of  a V™  ?lddle  Engli8h  Primer>'  a*<*  consists 

witt  r?*  ?  8eIeCti°nS  fr0m  Cba»<*r>  together 
ohl«  *??  «ramma«ca>  outline  and  a  key  to 

tttSTT^    ^-Sloman's  edition  of 

*i^Z2T*  vrIlent  as »  e,e" 

HeberdL^'  *      the  WOT8t  that  can  ■»  ***  of 

%  of  wSbS  Within  ite  b0rders  14*  to^s,  in 
*Xw*  ?fagyar  Clement  Predominates,  in 

Si  iF"**  ^  M  the  Slavic' in  6  th*  *o«*ia. 
™> and  in  one  each  the  Servian  and  Bulgarian 


Thirteen  towns  are  not  marked  by  the  distinct 
preponderance  of  any  nationality. 

—  The  population  of  Africa  is  estimated  at  two 
hundred  millions,  of  whom  forty  per  cent  are 
negroes,  and  forty  per  cent  Hottentots  and  Bush- 
men. 

—  The  educational  bureau,  or  museum,  and  the 
•  pedagogical  library  that  Superintendent  Draper 

is  building  up  in  conection  with  his  department  at 
Albany,  deserve  encouragement.  The  collections 
will  not  only  be  valuable  in  themselves,  but  they 
should  be  the  source  of  inspiration  and  suggestion 
to  numbers  of  teachers. 

—  The  geological  survey  is  receiving  data  daily 
concerning  the  recent  earthquake  of  Feb.  6  in  south- 
ern Indiana,  Illinois,  a  small  portion  of  Kentucky, 
and  east  central  Missouri.      The  only  accurate 
time-observation  was  that  made  at  Terre  Haute, 
Ind.,  by  Prof.  T.  C.  Mendenhall,  who  gives  the 
time  as  4:15:06  a.m„  Feb.  6.     The  newspaper  re- 
ports indicate  an  area  of  about  75,000  square  miles 
in  the  states  just  given.     The  greatest  intensity 
was  in  aouth-western  Indiana  and  south-eastern 
Illinois.     Efforts  are  being  made  to  obtain  the 
accurate  boundary  of  the  area  covered,  by  means 
of  circulars  sent  out  by  the  geological  survey. 

—  Mr.  Carlisle  Terry,  one  of  the  most  efficient 
officers  of  the  coast  survey,  who  has  been  in  . 
charge  of  the  magnetic  observatory  at  Los  Angeles, 
has  been  compelled,  on  account  of  ill  health,  to 
retire  temporarily  from  the  service,  and  has  been 
ordered  to  his  home  at  Columbus,  Ga.  The  results 
of  Mr.  Terry's  thorough  work  have  been  most  im- 
portant, and  his  services  will  be  greatly  missed. 

—  Among  the  reported  discoveries  for  the  pre- 
vention of  rabies  is  that  of  Dr.  Fernandez  of  Bar- 
celona, who  claims  that  a  dog  that  has  been  bitten 
by  a  viper  never  has  rabies,  and  cannot  become 
rabid  when  inoculated.  He  has  inoculated  dogs 
with  viper's  poison,  and  he  holds  that  under  no 
circumstances  will  they  ever  become  rabid. 

—  An  automatic  collecting  or  toll-taking  device, 
to  be  attached  to  telephones  at  public  or  pay 
stations,  has  been  invented.     The  mechanism  in 
the  telephone-box  is  so  arranged  tfcat  the  telephone 
will  not  operate  until  a  coin  of  a  certain  size  and 
weight,  dropped  into  a  slit  in  the  front,  acts  upon 
a  switch-lever,  thereby  making  electrical  connec- 
tion between  the  transmitter  and  the  line  wire. 
The  act  of  hanging  the  receiving-telephone,  after 
use,  in  the  place  provided  for  it,  drops  the  coin 
into  a  till  and  releases  the  switch-lever,  thereby 
breaking  the  electrical  connection  and  *  setting  the 
trap '  for  the  next  user. 
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—  Captain  Gates  of  the  ship  L.  Schapp  has  re- 
ported to  the  U.  S.  hydrographic  office  that  on 
April  19,  when  off  Cape  Horn,  on  a  voyage  from 
San  Francisco  to  Liverpool,  the  temperature  of 
the  water  suddenly  rose  from  42°  to  44°.  Judging 
from  this  that  the  vessel  was  too  close  inshore,  he 
hauled  off  three  points,  and,  after  standing  on  this 
course  for  four  hours,  the  temperature  fell  to  42°. 
The  captain  stated  that  on  a  previous  voyage  he 
had  noticed  this  warm  belt,  and  judges  that  it 
does  not  extend  more  than  ten  miles  offshore.  He 
believes  he  would  have  gone  ashore  if  be  bad  con- 
tinued on  bis  first  course  half  an  hour  longer.  He 
had  not  seen  tbe  sun  for  twelve  days. 

—  The  longest  completed  tunnel  in  the  world  is 
at  Schemnitz  in  Hungary.  It  is  10.27  miles  in 
length,  with  a  cross-section  of  9  feet  10  inches  by 
5  feet  8  inches,  and  is  used  for  drainage  purposes. 
The  new  Croton  aqueduct  tunnel,  now  in  course 
of  excavation  near  this  city,  will  be  much  the 
longest  tunnel  in  the  world.  When  completed,  it 
will  be  nearly  30  miles  long,  with  a  section  much 
larger  than  that  of  the  Schemnitz  tunnel,  being 
about  16  feet  in  diameter.  Twenty-two  mileB  have 
already  been  excavated. 

—  The  International  statistical  institute  will 
hold  a  meeting  in  Rome  early  in  April. 
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there  are  twenty  thousand  secondary  teachers  in 
the  United  States  "  was  a  forced  admission,  but 
have  never  so  regarded  it. 

The  Editob  of  The  Acadi 
Syracuse,  N.Y.,  Jan.  22. 


LETTERS  TO  THE  EDITOB. 

*S  Correspondents  are  requested  to  be  as  brief  as  possible.    The 
writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

The  natural  method  of  teaching  languages. 

Will  you  permit  me  to  call  attention  to  two  mis- 
statements in  Mr.  Stern's  article  on  '  The  natural 
method  of  teaching  languages,'  which  appears  in 
Science  of  Jan.  21  ?  On  p.  69  he  says,  "  Why  is  it 
that  the  old  method  .  .  .  could  be  shaken  in  its  very 
foundation  to  such  a  degree  that  one  of  its  warmest 
defenders  writes  but  lately,  *  It  is  evident  to  me  that 
the  old  grammatical  method  cannot  survive  the  as- 
sault of  the  natural  method '  ?  "  The  writer  referred 
to  as  'one  of  the  warmest  defenders'  of  the  old 
method  has  been  conspicuous  and  outspoken  in  dis- 
carding 'the  old  method,'  both  in  theory  and  prac- 
tice, for  many  years,  and,  had  his  name  been  quoted, 
the  absurdity  of  the  above  would  have  been  at  once 
apparent. 

Farther  on,  Mr.  Stern  says,  "  It  would  seem 
strange  .  .  .  that  an  educational  journal  which  is 
not  friendly  [nic]  inclined  towards  the  method  should 
have  recently  been  forced  to  admit  that  '  the  subject 
is  now  attracting  great  attention  in  the  secondary 
and  higher  schools.' "  The  expression  '  foroed  to  ad- 
mit '  is  misleading.  Possibly  it  was  intended  to  be 
so.  It  would  be  interesting  to  learn  the  exact  nature 
of  the  forcing.  By  the  same  token  it  might  be 
claimed  that  any  statement  of  fact  is  a  forced  admis- 
sion. It  was  simply  given  as  an  excuse  for  intro- 
ducing the  matter  as  the  subject  of  Interchange, 
Perhaps  Mr.  Stern  would  claim  that  our  statement  that 


The  submerged  trees  of  the  Columbia  River. 

The  phenomena  which  Gapt.  C.  E.  Dutton  has  so 
well  described  under  the  above  heading  in  No.  208 
of  Science  were  observed  by  me  in  the  autumn  of 
1870,  when,  in  the  course  of  preparations  for  a  topo- 
graphical and  geological  survey  of  Mount  Bainier,  I 
made  a  trip  from  Portland  to  the  Dalles  and  back, 
and  later,  on  my  return  from  Mount  Rainier  via  the 
Dalles  to  Portland,  during  the  month  of  November 
of  the  same  year.  The  submerged  trees  excited  my 
vivid  interest  during  these  trips  up  and  down 
the  river;  and  during  an  enforced  stay  at  the 
Cascades  on  one  of  these  occasions,  I  made  some 
investigations  in  the  vicinity,  which,  with  In- 
formation I  obtained  from  old  Hudson  Bay- 
trappers  and  Indians,  suggested  to  me  an  ex. 
planation  of  the  backing-up  of  the  river  different 
from  that  offered  by  Captain  Dutton.  This  explana- 
tion, which  was  embodied  in  a  somewhat  popular 
address  delivered  by  me  before  the  American  geo- 
graphical society  in  New  Tork  on  March  13,  1887 
(Bulletin  No.  4,  session  1876-77,  p.  11),  I  venture  to 
repeat  here,  for  the  reason  that  Captain  Dutton  as- 
sures me  that  he  had  not  known  of  my  publication 
on  the  subject,  and  that  the  explanation  had  not 
been  suggested  to  him  at  the  time  of  his  investiga- 
tions.   It  is  briefly  this :  — 

1.  The  valley  of  the  Columbia  Biver  at  the  Cas- 
cades is  a  cut,  considerably  broader  than  the  actual 
stream-bed,  through  over  3,000  feet  of  beds  of  basalt 
and  basaltic  breccia,  which  here  form  the.  axis  of 
the  Cascade  range,  and  which  rest  on  a  loosely  ag- 
gregated bed  of  conglomerate  carrying  leaf-remain* 
and  trunks  of  trees,  sometimes  petrified,  sometimes 
merely  carbonized,  apparently  of  miocene  age.  This 
bed  of  conglomerate  is  seen  to  outcrop  about  at  the 
river-level  at  the  foot  of  the  Cascades :  therefore  in 
its  cutting-down  or  corrasion  the  Columbia  Biver  had 
already  reached  this  conglomerate  bed  below  the 
falls,  and  above  was  within  thirty  feet  of  it. 

2.  The  river  at  the  Cascades  is  a  narrow  boil- 
ing stream,  rushing  down  over  immense  broken 
masses  of  basalt,  and  between  steeply  cut  banks  of 
basalt ;  which  banks  are,  if  I  recollect  rightly,  some- 
what higher  than  the  broad  forest-covered  stretches 
of  the  valley  which  extend  on  either  side  of  the 
stream  to  the  base  of  the  steep  bounding  cliffs.  In 
this  stretch  on  the  north  bank  I  observed  an  old 
stream-bed  filled  with  rounded  pebbles,  through 
which  at  least  a  part  of  the  stream  once  ran. 

3.  The  Indian  tradition  above  referred  to  says  that 
there  once  existed  a  natural  ^bridge  at  the  Cascades, 
and  that  the  ancestors  of  the  present  tribes  (prob- 
ably at  no  very  distant  period)  used  to  cross  the  river 
here  dry-shod.  The  form  of  the  banks  at  the  head 
of  the  stream  lends  probability  to  the  truth  of  this 
tradition,  for  they  appear  like  the  rude  abutments 
of  such  a  bridge,  which  had  been  left  after  its 
destruction. 

4.  The  submerged  stumps  of  trees  which  line  ir- 
regularly the  banks  of  the  river  above  the  Cascades 
are  of  the  same  species,  and  generally  about  the  same 
size,  as  the  older  of  those  which  clothe  the  steep 
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slopes  of  the  valley  on  either  side  from  the  water- 
line  upwards.  Their  submergence  is  evidently, 
therefore,  a  matter  of  quite  recent  date,  even  histori- 
cally speaking. 

Prom  the  above  facts  and  traditions  I  reconstructed 
the  history  of  the  formation  of  the  cascades,  the 
damming  and  backing  up  of  the  stream  above,  and 
the  consequent  submergence  and  killing  of  the  trees 
which  grew  immediately  along  its  bank,  as  follows :  — 
.  At  the  time  when  the  general  cutting  of  the  Co- 
lumbia valley  had  reached  about  the  level  of  the  pres- 
ent flood-plain  at  the  Cascades,  through  some  crack 
or  other  natural  opening  its  waters  found  a  passage 
into  the  underlying  conglomerate  bed,  which,  being 
permeable,  allowed  a  passage  of  this  water  down 
stream  to  a  point  in  the  bed  itself  where  it  outcropped 
at  or  above  the  level  of  the  lower  part  of  the 
stream.  Such  a  passage,  once  established,  would  be 
rapidly  enlarged  by  the  force  of  suoh  an  overlying 
mass  of  water  as  the  Columbia  River ;  and  to  those 
familiar  with  the  corrading  force  of  water,  as  shown 
in  the  stream-action  of  western  rivers,  it  must  readi- 
ly be  apparent  that  it  would  soon,  become  large 
enough  to  take  in  the  whole  stream ;  that  thus  for  a 
certain  distance  the  whole  Columbia  would  run 
underground,  like  the  so-called  '  Lost  Rivers,'  which 
are  still  found  under  the  basalt  flows  of  the  Snake 
River  plains.  Thus  would  have  been  formed  the 
natural  bridge  spoken  of  by  the  Indians.  Moreover, 
by  this  lowering  of  its  bed  at  this  point,  the  bed  of 
the  river  above  would  have  been  correspondingly 
lowered,  and  tree-growth  would  have  gradually  ex- 
tended down  to  the  water's  edge,  as  it  does  at  pres- 
ent 

Meantime  the  corrasion  of  this  underground 
stream  would  gradually  wear  away  the  supports  of 
the  overhanging  sheet  of  basalt,  until  at  length  they 
became  inadequate  to  hold  it  up;  and  when  they 
fell,  the  underground  passage  would  have  been  sud- 
denly filled,  the  river  dammed  up  to  the  present 
level,  and  the  stream  also  backed  up  so  as  to  cover 
the  roots  of  and  thereby  kill  the  trees  along  the  lower 
part  of  its  banks.  Such  is  essentially  the  present 
condition  of  the  stream:  for  the  broken  masses  of 
the  basalt  which  form  the  present  stream-bed  at  the 
Cascades  resist  the  wearing-away  of  the  water  better 
than  did  the  conglomerate,  and  the  river  above  the 
Cascades  still  stands  at  a  higher  level  than  it  did  be- 
fore the  falling-in  of  the  basalt  bridge. 

I  must  admit  the  possibility  that  an  actual  survey 
of  the  region  about  the  Cascades  might  disclose  facts 
that  would  make  the  above  explanation  inadmissible, 
since  it  is  founded  on  a  very  hasty  and  superficial 
examination.  In  spite  of  the  fact  of  Captain  But- 
ton's later  and  possibly  more  thorough  examination 
than  my  own  (for  I  have  not  been  there  since  1870), 
I  am  not  quite  willing  to  yield  my  theory  in  favor  of 
his,  for  the  reason  that  his  theory  involves  what 
seems  to  me  a  geological  improbability,  —  one  which, 
in  my  experience  at  least,  has  not  been  supported  by 
any  observed  facts.  This  is,  that  an  earth  movement 
—for  such  the  flat  anticlinal  arch  he  assumes  to  ac- 
count for  the  raising  of  the  old  flood-plain  below  the 
Cascades  involves  —  could  have  proceeded  more 
rapidly  than  the  corrasion  of  as  large  a  stream  as  the 
Columbia,  so  as  to  actually  dam  it  up,  and  then  have 
conveniently  stopped,  so  as  to  allow  corrasion  to 
gain  its  former  ascendency  over  the  earth-movement. 

S.  F.  Emmons. 
Washington,  Feb.  & 


A  carnivorous  antelope. 

A  few  months  ago,  while  visiting  a  friend  on  a 
cattle-ranch  in  the  San  Andreas  Mountains  of  south- 
ern New  Mexica,  I  saw  what  to  me  seemed  a  most 
abnormal  habit.  My  friend  had  a  young  antelope  six 
or  seven  months  old,  which  he  had  captured  when 
very  young,  and  kept  as  a  pet  about  the  ranch.  This 
animal  is,  by  the  way,  very  tame,  following  its  mas- 
ter about  without  onoe  offering  to  join  its  fellows, 
which  often  come  in  sight  of  the  house.  When 
offered  pieces  of  raw  beef,  it  will  eat  the  meat  with 
evident  relish,  and  in  preference  to  vegetable  food. 
I  have  seen  it  eat  piece  after  piece  until  it  has  dis- 
pose^ of  half  a  pound  or  more,  then  it  would  walk  to 
the  corn-crib  and  eat  corn  as  a  sort  of  dessert.  It 
also  eats  bread,  cooked  potato,  and  sweet-potato 
both  raw  and  cooked.  Ralph  S.  Tabs. 

Cambridge,  Feb.  14. 

Language-teaching. 

The  important  subject  of  the  teaching  of  modern 
languages  having  been  discussed  in  the  columns  of 
Science,  and  no  definite  plans  having  been  offered  by 
either  of  the  writers  discussing  it,  perhaps  the  origi- 
nal and  independent  views  of  a  practical  teacher  will 
not  be  unwelcome. 

It  is  obvious  that  a  complete  knowledge  of  a  lan- 
guage consists,  1°,  in  having  full  command  over  the 
bodily  organs  through  which  it  is  either  received  or 
communicated  to  others,  —  viz,  the  vocal  organs, 
ears,  and  eyes,  —  so  as  to  be  able  to  utter  any  sound 
like  a  native,  to  understand  all  that  he  says,  and  to 
read  any  book  aloud  in  the  proper  manner ;  2°,  in 
mastering  those  fundamental  rules  of  grammar  —  in- 
cluding those  of  the  verbs — indispensable  in  order 
to  speak  and  write  correctly ;  3°,  in  the  possession  of 
a  fund  of  words  and  idiomatic  forms  for  the  expres- 
sion of  ideas ;  and,  4°,  in  the  power  of  using  these 
words  and  forms  according  to  the  special  genius  of 
the  language  studied. 

Sounds  of  the  human  voice  are  the  vibrations  of 
an  expired  current  of  air,  produced  by  the  vocal 
organs,  which  (in  the  case  of  the  Frenoh  pronuncia- 
tion) are,  for  the  formation  of  every  sound,  in  a  fixed 
and  determined  position.  In  my  book  on  pronunci- 
ation, '  French  orthoepy,'  I  have  indicated  the  rela- 
tive positions  of  the  vocal  muscles  for  every  French 
articulation  and  vowel.  The  learner  is  trained,  by 
means  of  different  vocal  exercises,  to  use  the  instru- 
ment of  speech  in  exactly  the  same  manner  as  the 
natives ;  and,  employing  the  same  means,  he  must 
necessarily  obtain  the  same  result.  These  gymnas- 
tics of  the  voice  are  accomplished  in  a  few  short 
hours,  and  are  an  indispensable  preliminary  exer- 
cise before  commencing  the  study  proper  of  the 
language. 

Teaching  a  language  without  the  few  fundamental 
rules  that  regulate  it,  including  those  of  the  verbs,  is 
depriving  the  student  of  a  most  valuable  aid  and 
guide ;  while  making  grammar  the  all-important  sub- 
ject, especially  in  the  beginning,  is  to  create  a  con- 
fusion in  his  mind,  and  to  impede  his  progress.  I 
have  taken  a  middle  course;  and  in  my  grammar  will 
be  found,  in  a  concise  form,  only  those  general  rules 
without  which  nobody  can  either  speak  or  write 
properly.  My  grammatical  exercises  have  been 
framed  with  the  view  of  initiating  the  learner  into 
the  idioms  and  construction  of  the  language.  To 
avoid  those  disconnected  and  commonplace  phrases 
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generally  found  in  French  grammars,  I  have  treated, 
in  each  of  those  exercises,  one  special  subject. 

I  have  mode  a  synoptic  table  of  thirteen  lines,  by 
which  all  verbs,  regular  or  irregular,  are  conjugated, 
thus  saving  the  student  the  monotony  and  annoyance 
of  studying  the  verbs  from  memory  by  a  new  com- 
bination and  arrangement.  The  student  is  thereby 
saved  loss  of  time  in  writing  endless  conjugations  of 
verbs. 

To  make  attractive  and  instructive  a  study  which 
is  too  often  wearisome  and  sterile,  I  have  given,  in 
the  third  volume  of  my  series,  a  vocabulary,  divided 
into  chapters,  each  containing  an  interesting  outline 
of  stories  bearing  on  a  special  subject,  and  compris- 
ing a  list  of  the  most  useful  and  important  words  of 
the  language  in  daily  use.  Thus  a  natural  chain  of 
ideas  is  formed,  easily  remembered,  and  which  can 
be  made  the  subject  of  a  conversation  and  composi- 
tion, the  student  gaining  in  this  way  a  thorough 
knowledge  of  the  practical  framework  of  the  lan- 
guage. As  soon  as  the  student  knows  a  few  words 
of  the  vocabulary,  these  outlines  are  made  the  sub- 
jects of  conversations  between  teacher  and  pupils, 
and,  later  on,  between  the  pupils  themselves.  They 
are  also  employed  in  the  form  of  narratives,  by  join- 
ing them  together;  and,  by  degrees,  they  are  en- 
larged upon  more  and  more.  The  fourth  volume  of 
my  series,  '  The  modern  French  method/  comprises 
a  series  of  words,  idioms,  and  proverbs,  forming 
skeleton  narratives  of  travel,  incident,  and  scenes,  — 
romantic,  dramatic,  and  oomic,  — all  fitted  to  elevate 
the  mind  and  inspire  noble  thoughts :  there  are 
also  sketches  in  geography,  biography,  and  history 
to  be  used  in  conversation  and  composition.  By  the 
study  of  this  work,  the  learner  acquires  the  frame- 
work, words,  and  idioms  for  literary  style ;  and  as 
every  word,  idiom,  and  proverb  is  properly  located, 
the  student  will  comprehend  all  their  bearings  by 
the  context,  and  will  know  how  to  use  them  in  their 
full  meaning.  A  vast  number  of  idiomatic  questions 
are  put  upon  the  above-mentioned  outline,  and  the 
answers  are  furnished  by  the  student  from  the  skele- 
ton, or  framework,  upon  which  he  enlarges  at  will.  In 
order  that  the  learner  should  acquire  self-reliance,  and 
be  able  to  express  himself  freely  on  literary  subjects, 
and  should  get  an  elegant  style  of  his  own,  he  sets 
down  in  narrative  form  each  lesson  previously 
treated  conversationally,  by  which  means  he  can 
give  free  play  to  his  imaginative  faculties. 

The  pupil,  being  constantly  imbued  with  French 
ifleas,  and  accustomed  to  look  at  things  from  a  French 
point  of  view,  adapts  himself  to  them,  and  neces- 
sarily expands  his  mental  vision :  and  as  a  great 
number  of  the  subjects  he  treats  of  arouse  his  moral 
sensibility,  and  are  fitted  to  excite  in  his  heart  tender 
compassion,  brotherly  love,  demotion  to  his  fellows, 
and  self-denial,  his  moral  capacities  must  be,  as  a 
matter  of  course,  enlarged.  This  method  is  easy 
and  simple,  interesting,  natural,  and  practical ;  and 
it  relieves  the  student  from  much  irksome  and  monot- 
onous labor.  It  trains  the  ear  to  the  apprehension 
of  the  spoken  language,  and,  by  a  systematic  train- 
ing of  the  vocal  organs,  gives  to  the  speaker  a 
faultless  Parisian  pronunciation.  The  pupil  is 
presented  with  a  vocabulary  so  constructed  that  all 
the  words,  idioms,  and  proverbs  form  an  intelligible 
outline  of  scenes  and  sketches,  which  the  mind  grasps 
and  retains,  while  bringing  out  fully  their  individ- 
ual and  conventional  meanings.  The  pictures  are 
made  so  vivid  and  obvious,  and  the  words  are  so 


suggestive,  that  the  memory  is  greatly  assisted,  and 
the  aquirement  of  a  stock  of  words  becomes  a  mere 
pastime.  These  words  are  fixed  in  the  mind  of  the 
student  by  frequent  and  pleasant  repetition,  and  tiros 
memory  is  cultivated  without  straining;  while,  by 
means  of  idiomatic  questions,  educing  appropriate  an- 
swers, the  learner  is  made  acquainted  with  the  peculiar 
genius  of  the  French  language.  No  English  is  either 
written  or  uttered  during  the  course.  The  pupil  finds 
in  the  book  ample  TfagHnh  explanations,  and  is  never 
left  in  the  dark ;  yet  by  degrees  he  becomes  accus- 
tomed to  think  in  French. 

Joseph  D.  Gatt,t,art>. 
New  York,  Feb.  11. 

Inertia-force. 

In  Science  of  Feb.  11  Professor  MacGregor  has 
very  courteously  criticised  my  use  of  the  idea  which 
I  have  Bought  to  express  by  the  term  'inertia- 
force  '  in  a  pamphlet  recently  published.  Professor 
MacGregor  misunderstands  me,  however  —  or  I  mis- 
understand him.  He  quotes  from  my  pamphlet  the 
following  passage  :  •'  It  one  of  the  opposing  applied 
forces  is  greater  than  the  other,  the  greater  will  pre- 
vail, and  a  change  of  motion  will  occur,  occasioning 
an  inertia-force,  which  will  work  with  the  smaller 
applied  force  against  the  greater,"  and  then  says, 
"  The  inertia-force,  therefore,  is  supposed  to  act  on 
the  body  by  which  it  is  exerted." 

I  am  at  a  loss  to  understand  how  Professor  Mac- 
Gregor makes  this  inference  from  the  passage  he 
quotes.  I  meant  that  the  inertia- force  works  (*  acts  ' 
would  be  a  better  word)  with  the  smaller  applied 
force  against  the  agent  which  exerts  the  greater 
force.  Take  this  example :  a  train  is  being  started 
by  a  locomotive.  The  forces  applied  to  the  train  are 
the  pull  of  the  locomotive,  and  the  smaller,  opposing, 
force  of  friction.  The  pull  of  the  locomotive  pre- 
vails, but  in  prevailing  it  must  deal  not  only  with  the 
resistance  due  to  friction,  but  with  the  reaction 
(which  also  I  call  resistance)  due  to  the  inertia  of  the 
train.  The  friction  resistance  would  be  nearly  the 
same  whether  the  acceleration  of  the  train  were 
great  or  small ;  but  the  resistance  due  to  inertia,  the 
inertia-resistance ,  or  inertia-force,  would  be  always 
proportional  to  the  acceleration. 

The  term  *  centrifugal  force,1  although  I  do  not 
like  it,  does  not  excite  in  me  the  horror  which  Pro- 
fessor MacGregor  evidently  thinks  it  should  occa- 
sion. I  certainly  should  not  say  that  a  ball  b winging 
in  a  circle  at  the  end  of  a  string  connecting  it  with 
the  centre  of  the  circle  is  acted  on  by  '  a  force  di- 
rected from  the  centre,'  but  I  certainly  should  say 
that  the  ball  acts  upon  the  string  with  '  a  force 
directed  from  the  centre,'  —  a  proposition  which 
seems  to  me  so  plainly  true  that  I  think  all  difference 
of  opinion  as  to  its  truth  must  arise  from  different 
interpretations  of  the  word  *  force ' 

I  suspect  that  Professor  MacGregor  and  I  do  in- 
terpret that  word  somewhat  differently.  The  fol- 
lowing quotation  from  Maxwell's  'Matter  and  mo- 
tion,' p.  78,  seems  to  me  to  express  my  view  with 
sufficient  accuracy  :  — 

"  As  soon  as  we  have  formed  for  ourselves  the 
idea  of  a  stress,  such  as  the  tension  of  a  rope  or  the 
pressure  between  two  bodies,  and  have  recognised 
its  double  aspect  as  it  affects  the  two  portions  of 
matter  between  which  it  acts,  the  third  law  of  mo- 
tion is  seen  to  be  equivalent  to  the  statement  that  all 
force  is  of  the  nature  of  stress,  that. stress  exists 
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only  between  two  portions  of  matter,  and  that  its 
effects  on  these  portions  of  matter  (measured  by  the 
momentum  generated  in  a  given  time)  are  equal  and 
opposite.  The  stress  is  measured  numerically  by  the 
force  exerted  on  either  of  the  two  portion*  of  matter" 
(the  italics  are  mine). 

In  making  this  quotation,  as  in  making  other 
quotations  from  the  same  authority  in  my  pamphlet, 
I  appeal  from  Maxwell  the  critic  to  Maxwell  the  au- 
thor. The  passage  just  quoted  meets  so  many  of  the 
points  raised  by  Professor  MacGregor,  that  I  shall 
trench  upon  your  space  no  further  now,  except  to 
thank  Professor  MacGregor  for  his  general  commen- 
dation of  my  pamphlet,  and  to  say  that  I  made  my 
quotation  from  Minchin,  not  to  suport  my  use  of  the 
term  '  inertia  force,'  but  because  of  its  recognition 
of  what  Minchin  there  calls  the  'kick'  of  a  body 
1  against  change  of  motion.1  E.  H.  Hall. 

Cambridge,  Maes.,  Feb.  18. 


German  constructions. 

Permit  me  a  few  words  apropos  of  the  various  let- 
ters called  forth  by  my  remarks  about  German  scien- 
tific writings.  To  Mr.  Eggert,  who  found  fault  with 
me  so  abundantly,  there  was  no  possibility  of  reply, 
as  his  motives  were  emotional,  and  criticism  has 
nothing  to  take  from  emotion  except  sympathy  to  un- 
derstand. Mr.  Eggert  wrote,  " '  M'  assumes  to  judge 
of  the  literary  qualifications  of  people  who  use  a 
language  with  which  he  himself  is  less  familiar  than 
he  is  with  French  and  English."  I  regret  that  he 
made  this  erroneous  statement.  But  experience  has 
shown,  that,  when  people  express  opinions  on  sub- 
jects they  know  nothing  about,  they  are  not  unapt  to 
make  serious  mistakes,  and  so  Mr.  Eggert  has  blun- 
dered about  my  knowledge  of  languages. 

In  regard  to  Mr.  Lea's  sentence  with  the  six  pronouns 
in  execrable  succession :  is  it  much  worse  than  the 
following  sample  of  what  is  *  grammatically  good 
English? — "  He  said  that  that  that  that  that  man 
used  was  incorrect." 

Mr.  Frazer  gives  a  sentence,  which  he  kindly  ad- 
mits to  be  obscure,  although  it  follows  upon  the  ex- 
pression of  bis  admiration  of  the  lucidity  of  that  kind 
of  emboUement  phraseology.  He  admires  even  this 
sentence,  Dem,  der  den,  der  die,  das  Verbot  enthalt- 
ende  Tafel  abgerissen  hat,  anzeigt,  wird  hierdurch 
eine  Belohnung  zugesichert,  —  "  because  it  says  in 
eighteen  words  and  ninety-five  letters  what  cannot 
[ticf]  be  literally  translated  into  English  in  less  than 
nineteen  words  and  one  hundred  and  four  letters.1' 
A  very  small  difference!  Suppose  one  exclaims 
'tram'  'Pferdebahnwagen,' —  one  word  and  four 
letters,  and  one  word  and  fifteen  letters ;  or  *  wood- 
master  '  and  '  Holzversorgungsinspector.'  In  Aus- 
tria the  full  title  of  the  official  is  kaiserlich-kOniglich- 
8taat8eisenbahnholzversorgungsinspector.  Such  petty 
comparisons  are,  of  course,  only  jeux-d*  esprit,  and 
have  little  argumentative  value. 

To  return :  the  English  of  Mr.  Frazer's  perspica- 
cious phrase  might  be ;  in  strictly  literal  translation : 
"A  reward  is  hereby  promised  to  whomever  tells 
who  removed  the  warning  sign,"  —  thirteen  words 
and  sixty-two  letters;  or  if  we  put,  as  would  be 
natural  in  English,  *  notice'  instead  of  *  warning 
sign,'  twelve  words  and  fifty-seven  letters.  There  is 
some  difficulty,  as  there  is  no  exact  equivalent  for 
Verbot.  In  English,  '  die  das  Verbot  enthaltende 
Tafel '  might  well  be  *  notice  to  trespassers,'  or  some- 


thing of  the  kind.  It  would  be  interesting  to  known 
what  Mr.  Frazer's  lengthy  translation  was:  it  can 
hardly  have  been  any  thing  but  a  ludicrous  render- 
ing of  word  for  word,  and  not  real  English  at  all, 
either  in  spirit  or  construction.  The  example  will 
serve  my  purpose:  German  permits  very  lengthy 
and  involved  sentences,  —  I  think  of  my  friend,  a 
distinguished  professor,  who  rejoiced  that  the  twelfth 
part  of  a  work  on  mineralogy  had  come ;  it  com- 
pleted, he  said,  the  first  volume,  and  he  hoped  to 
find  the  verb  in  the  second !  —  a  mere  droll  exagger- 
ation. But  what  must  be  the  possibilities  of  a  lan- 
guage when  such  a  joke  about  it  makes  one  laugh  ? 
The  gist  of  the  whole  matter  is,  that  a  great  many 
German  writers  do  display  the  bad  possibilities  of 
their  tongue  ;  and  when  Mr.  Frazer  says  that  the  best 
writers  seldom  or  never  use  the  involved  sentences, 
he  makes  an  implication  about  the  good  and  medio- 
cre writers  which  shows  that  he  agrees  in  reality 
with  the  general  opinion  that  German  authors  have 
too  frequently  a  faulty  and  obscure  style.  I  com- 
mend to  his  notice  Matthew  Arnold's  criticisms  on 
the  Germans,  or  Bivarol's.  M. 

Boston,  Feb.  10. 


On  certain  electrical  phenomena. 

At  one  time  it  was  very  hard  for  me  to  believe,  in- 
deed, that  any  person  living  possessed  such  a  power 
as  being  able  to  shuffle  across  the  carpet  of  a  room, 
and  light  the  gas  as  it  issued  from  the  jet  of  the 
burner,  by  simply  touching  it  with  the  tip  of  the 
finger.  I  have  at  present,  however,  two  friends,  at 
least,  among  my  acquaintances,  who  seem  to  be  ca- 
pable of  performing  this  feat  at  all  times,  and  under 
any  circumstances.  Now,  I  find  similar  phenomena 
exhibited  to  a  very  high  degree  in  my  own  person, 
at  Fort  Wingate  here.  This  point  is  over  6,000  feet 
above  sea-level ;  the  only  water  in  the  neighborhood 
is  a  small  pond  —  a  puddle,  really  —  and  a  few  insig- 
nificant springs.  The  air  is  usually  clear,  and  highly 
rarified ;  indeed,  all  the  conditions  seem  to  be  favor- 
able to  the  exhibition  of  electrical  appearances. 

Only  the  other  day,  while  pacing  my  room,  passing, 
as  I  did  so,  each  time,  over  a  large  woollen  Navajo 
blanket  that  lay  spread  out  on  the  floor,  a  circum- 
stance arose  which  called  upon  me  to  touch  the  cast- 
iron  urn  that  ornamented  the  top  of*  a  small  wood- 
stove  in  the  apartment,  and  which  had  a  fire  in  it  at 
the  time.  Before  the  tip  of  my  index  finger  touched 
it,  by  a  distance  of  fully  a  centimetre,  there  was 
displayed  in  the  intervening  space  a  brilliant  elec- 
tric flash,  accompanied  by  a  report  that  could  be 
distinctly  heard  in  the  adjoining  room  above  ordi- 
nary conversation.  The  experiment  was  repeated 
three  or  four  times,  but  the  display  became  more  and 
more  feeble  with  each  trial ;  it  regained  its  original 
force,  however,  after  I  paced  across  the  blanket 
on  the  floor  a  few  times.  Additional  experimenta- 
tion went  to  show  that  this  electrical  discharge  was 
considerably  greater  from  the  tip  of  the  index  finger 
than  from  any  of  the  others  of  the  hand,  and  grad- 
ually diminished  in  regular  order  as  we  proceeded  to 
the  little  finger ;  and,  further,  it  seemed  in  my  case, 
more  evident  in  the  left  index  rather  than  in  the 
right  one.  When  all  ten  finger-tips  were  drawn  to- 
gether and  then  brought  up  to  within  a  centimetre's 
distance  of  this  stove-urn,  the  flash  and  report  ap- 
peared no  greater  than  it  did  from  the  index  finger 
alone. 
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At  times,  apparently  depending  upon  the  meteoro- 
logical conditions,  my  entire  system  seems  to  become 
thoroughly  charged  with  this  animal  electricity,  and 
most  small  objects  crackle  and  snap  as  I  handle 
them,  leaving,  as  night  draws  near,  an  uncomfort- 
able, aching  sensation  in  my  arm,  and  extending 
more  or  less  down  my  side.  During  these  same 
times,  should  my  wife  take  any  small  object  from  my 
hand  (as  a  draughting-pen,  or  the  sponge-glass  upon 
which  such  a  pen  is  cleansed)  an  electrical  report 
follows  the  contact,  that  can  be  distinctly  heard 
throughout  a  large  room.  On  the  other  hand,  I  had 
occasion  to  examine  an  injury  of  the  back  in  a  young 
mulatto  girl  of  about  fifteen  years  of  age,  a  few  days 
•ago,  when,  with  my  right  hand  resting  upon  her 
shoulder,  and  my  left  making  the  required  examina- 
tion, there  instantly  followed  for  me  a  sense  of  the 
most  profound  relief,  as  if  it  were  that  all  the  elec- 
tricity in  my  system  had  been  completely  withdrawn 
by  the  act.  This  girl,  during  a  stay  of  nearly  three 
years  at  Fort  Wingate,  has  never  been  conscious  of 
■any  electrical  phenomena  associated  with  herself, 
similar  to  those  which  I  have  experienced.  Previous 
to  coming  here,  I  had  resided  about  a  year  in  Wash- 
ington, where  I  had  never  observed  such  exhibitions, 
so  far  as  my  own  person  was  concerned,  and  they 
•only  gradually  developed  at  this  place. 

I  write  a  great  deal,  sometimes  six  and  eight  hours 
consecutively,  and  I  find  the  only  kind  of  pen-holder 
**■  that  I  can  use  with  comfort  is  a  rubber  one,  and  even 
then  the  constant  passage  of  the  electricity  is  exceed- 
ingly exhausting  during  the  most  of  the  time.  Late 
the  other  evening,  having  written  about  eight  hours 
•during  the  day,  I  threw  myself  upon  a  thick,  woolen 
Navajo  blanket  which  covered  an  iron-frame  bed  in 
my  study.  I  was  tired  and  nervous,  and  having  lain 
there  about  half  an  hour  I  arose  suddenly,  and,  being 
a  little  dazed  and  drowsy,  I  seized  hold  of  the  iron 
frame  of  the  bed  to  steady  myself :  the  act  was  fol- 
lowed by  an  electrical  shook  that  nearly  threw  me  to 
the  floor,  but  it  was  not  accompanied  by  any  audible 
report.  B.  W.  Shttfbldt. 

Fort  Wingate,  New  Mexico,  Feb.  & 


Osteological  notes. 

In  passing  through  the  exhibition-rooms  of  the 
Museum  of  comparative  zoology  not  long  since,  my 
attention  was  called  to  the  fact  that  the  skeleton  of 
the  Bison  bonasus  presented  a  rudimentary  second 
metacarpal,  while  the  Bison  americanus  at  its  side 
exhibited  the  customary  fifth  metacarpal;  in  other 
words;  that  the  single  splint-bone  which  was  present  on 
each  skeleton  occupied  exactly  opposite  positions, 
that  of  the  American  bison  being  on  the  outer,  while 
that  of  the  auroch  was  on  the  inner  side  of  the  limb. 
This  singular  difference  I  at  once  attributed  to  care- 
lessness in  the  mounting  of  the  preparation,  without 
giving  the  matter  further  thought.  The  subject, 
however,  being  again  incidentally  brought  up,  I 
thought  it  worthy  of  investigation. 

Close  examination  of  the  parts  in  question  showed 
•satisfactorily  that  they  occupied  their  normal  posi- 
tion, that  the  diarthrodial  facet  for  the  articulation  of 
the  osseous  stylet  was  behind  and  to  the  inside  of 
the  superior  extremity  of  the  principal  metacarpal, 
•and  that  there  was  no  corresponding  facet  upon  the 
outside  of  the  same  bone. 

In  the  ruminating  sections  of  the  artiodactyla,  as 
is  well  known,  the  second  and  fifth  metacarpals  are 


always  reduced  to  mere  representatives  of  their  prox- 
imal extremities,  and  in  some  cases  are  entirely  ab- 
sent, as  in  the  giraffe,  prong-buck,  and  in  some  of  the 
antelopes,  as  well  as  in  the  camels.  In  the  Cerridae 
the  three  phalanges  of  the  second  and  fifth  digits 
are  present,  articulated  to  the  distal  ends  of  their 
respective  metacarpals,  which  gradually  taper  to  a 
point  upwards.  In  some  species,  in  addition,  a  small 
fraction  of  the  proximal  extremity  of  the  fifth  meta- 
carpal is  found.  In  the  wapiti  (Cervus  canadensis) 
the  styliform  rudiments  of  the  proximal  extremities 
of  both  splint-bones  are  present.  In  the  Bovinae, 
as  a  general  rule,  it  is  the  rudimentary  proximal  end 
of  the  fifth  metacarpal  that  is  exhibited.  In  looking 
over  the  collection  of  skeletons  of  Bison  americanus 
in  the  museum,  I  found  no  exception  to  this  condi- 
tion. In  the  skeletons  of  Bos  taurus,  however, 
although  the  rule  held  the  same,  there  were  excep- 
tions. In  one  case  the  rudimentary  proximal  ends 
of  both  second  and  fifth  metacarpals  were  equally  de- 
veloped. In  several  others  the  stylet  of  the  second 
was  present,  but  relatively  very  diminutive.  In 
others,  in  place  of  a  distinct  rudimentary  ossicle, 
there  was  an  ossific  deposit  upon  the  canon- 
bone,  simulating  by  its  shape  and  position  the 
undeveloped  proximal  end  of  the  second  metacarpal. 

The  only  other  skeleton  of  Bison  bonasus  in  this 
country,  to  my  knowledge,  is  in  the  possession  of  the 
Smithsonian  institution.  In  answer  to  my  inquiries, 
Mr.  True,  the  curator,  kindly  wrote  as  follows :  "  I 
have  examined  the  skeleton  of  Biflon  bonasus,  and 
find  that  the  metacarpals  of  the  second  and  fifth 
digits  are  developed  about  equally  at  the  proximal 
end.  The  largest  rudiment  is  55  mm.  long  :  this  is 
on  the  outside  of  the  right  leg.  On  the  left  leg,  how- 
ever, the  larger  rudiment  is  the  inner  one." 

Upon  the  skeleton  in  the  Cambridge  museum  the 
rudimentary  metacarpals  of  the  second  digit  are 
both  equally  developed,  and  measure  67  nun.  in 
length,  while  there  is  not  a  trace  of  the  fifth. 

Owen,  who  is  the  only  written  authority  upon  the 
anatomy  of  the  European  bison,  says  in  his  *  Anatomy 
of  vertebrates,1  "In  the  bison  the  bones  of  the 
spurious  hoofs  consist,  in  each,  of  the  middle  and 
distal  phalanges;  and  there  is  a  styliform  repre- 
sentative of  the  proximal  end  of  their  respective 
metacarpals  articulated  in  the  fore-foot,  one  to  the 
connate  trapezoid,  the  other  to  the  unciform  and 
cuneiform  bones." 

The  modifications  which  prevail  in  the  construc- 
tion and  number  of  the  digits  of  the  Ungulata  are 
in  many  points  of  view  extremely  interesting.  The 
above  data  are  too  fragmentary  upon  which  to  draw 
conclusions,  but  possibly  they  have  their  value. 

D.  D.  SLADB,  M.D. 
Cambridge,  Mass.,  Feb.  7. 


Respiration  and  pulse-rate  of  foreign  residents. 

I  should  be  pleased  to  learn  from  your  subscribers, 
born  in  England  or  upon  the  continent  of  Europe, 
whether  they  have  observed  any  variation  in  the 
respiration  and  pulse-rate  since  becoming  oitiaens  of 
the  United  States.  The  reports,  to  be  of  any  scien- 
tific value,  should  contain  full  statement  of  any 
change  in  occupation  or  manner  of  life,  as  well  as 
difference  of  latitude  and  elevation  above  the  sea, 
and  the  effect  of  such  variation  upon  the  general 
health.  Edwabd  T.  Nkubon. 

Delaware,  O.,  Feb.  9. 
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ASPECTS  OF  EDUCATION. 
I.  —  Humanism. 

Since  the  revival  of  learning,  secondary  educa- 
tion in  Europe  has  passed  through  three  phases, 
which  may  be  conveniently  called  humanism, 
realism,  and  naturalism.  The  first  is  grounded 
upon  the  study  of  language,  and  especially  of  the 
two  dead  languages,  Greek  and  Latin.  The  second 
is  based  upon  the  study  of  things  instead  of  words, 
the  education  of  the  mind  through  the  eye  and  the 
hand.  Closely  connected  with  this,  is  the  study 
of  those  things  which  may  be  of  direct  influence 
upon  and  direct  importance  to  life.  The  third  is 
not,  in  the  first  instance,  study  at  all.  It  is  an  at- 
tempt to  build  up  the  whole  nature  of  the  man ; 
to  educate,  first  his  body,  then  his  character,  and 
lastly  his  mind.  All  theories  of  education  which 
have  taken  a  practical  form  during  the  last  three 
handred  years  may  be  ranged  under  one  or  other 
of  these  three  heads.  Modern  education,  as  we 
know  it,  is  an  unconscious,  but  not  the  less  a 
real,  compromise  between  the  three  ends.  If  we 
consider  each  separately,  we  shall  be  in  the  best 
position  to  understand  the  system  to  which  they 
have  given  rise. 

It  is  important  to  remember  that  the  reforma- 
tion in  Europe  happened  at  the  time  when  the 
best  European  intellects  were  directed  towards  the 
study  of  the  classics.  This  was  not  a  mere  coinci- 
dence. The  revival  of  learning,  as  it  is  called, 
that  is,  the  closer  and  more  intimate  acquaintance 
with  Greek  and  Latin  texts,  which  had  before 
been  known  through  translations  and  paraphrases, 
was  in  itself  the  principal  cause  of  a  reformation. 
The  critical  spirit  thus  engendered,  the  dissatisfac- 
tion aroused  with  the  teaching  of  the  old  religion, 
the  revolt  against  the  schoolmen,  were  also  effi- 
cient in  bringing  about  the  reformation.  The 
education  of  the  middle  ages  was  encyclopedic, 
in  aim  if  not  in  reality.  The  seven-years  course 
of  study  —  trivium  and  quadrivium  —  was  in- 
tended to  comprise  every  thing  that  a  man  need 
know.  Grammar  taught  the  whole  science  of 
words,  dialectics  furnished  a  scholar  with  the 
whole  armor  of  argument,  rhetoric  invested  him 
not  only  with  eloquence  in  speech  but  with  the 
more  graceful  gifts  of  poetry  and  imagination. 
The  science  of  music,  the  science  of  numbers,  the 


power  of  measuring  the  earth  and  the  heavens* 
furnished  out  the  completely  educated  man. 
Hand-books  of  the  middle  ages  intended  for  students 
cover  the  whole  ground  of  human  knowledge* 
The  •  Tresor  *  of  Brunetto  Latini,  the  master  of  Dante* 
is  divided  into  three  books;  the  first  book  into 
five  parts,  the  last  two  into  two  parts  each.  The 
first  book  speaks  of  the  origin  of  all  things.  After 
this  comes  philosophy,  divided  into  its  two  com- 
ponent parts  of  theory  and  practice.  Theory  has 
three  great  divisions,  — theology,  the  knowledge  of 
God ;  physics,  the  knowledge  of  the  world ;  and 
mathematics,  the  knowledge  of  the  four  sciences 
which  form  the  quadrivium.  Practice  has  also 
three  divisions, — ethics,  to  teach  us  how  to  govern 
ourselves ;  economics,  to  teach  us  how  to  govern 
our  family  and  our  belongings ;  and  politics,  the 
highest  of  all  sciences  and  the  most  noble  of  hu- 
man occupations,  which  teaches  us  to  govern 
towns,  kingdoms,  and  nations,  in  both  peace  and 
war.  As  a  prelude  to  these  nobler  sciences  stand 
the  preliminary  arts  of  grammar,  dialectics,  and 
rhetoric. 

It  is  true  that  before  the  reformation  this  noble 
plan  of  education  had  become  narrowed  and  for- 
malized. The  church  had  pressed  all  knowledge 
into  its  service,  and  no  form  of  knowledge  was 
highly  valued  which  did  not  contribute  to  the  ser- 
vice of  the  church.  The  methods  of  teaching 
became  corrupted :  memory  was  substituted  for 
thought.  There  was  a  striking  contrast  between 
the  high  aims  of  the  best  part  of  the  middle  ages 
and  the  scanty  attainments  of  its  decadence :  but 
the  shell  was  still  there,  and  as  long  as  that  re- 
mained, life  might  be  poured  into  it. 

The  renaissance  swept  away  this  effort  as  a 
dream.  Scholars  brought  face  to  face  with  Virgil 
and  Horace,  with  Cicero  and  Plato,  were  so  won 
by  the  charm  of  a  new  and  marvellous  language, 
that  all  their  strength  was  spent  in  explaining  and 
appreciating  it.  The  literary  results  of  the  renais- 
sance were  twofold.  On  the  one  hand,  it  aroused 
the  pure  enjoyment  of  literary  form  and  expres- 
sion ;  on  the  other,  by  stimulating  a  more  exact 
scholarship  and  a  more  minute  philosophy,  it 
urged  on  the  human  mind  to  inquiry  and  to  rebel- 
lion. 

Just  as  the  stream  of  this  revival  was  in  full 
flood,  the  reformation  came,  and  separated  the 
culture  of  Protestants  from  that  of  the  old  church. 
We  do  not  sufficiently  realize  what  a  wrench  this 
was.     We  are  so  accustomed  to  regard  Protestant- 
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ism  as  a  stimulus  to  independence  and  originality  of 
thought,  that  we  do  not  consider  what  a  loss  was 
at  first  suffered  by  the  breach  with  the  old  reli- 
gion. The  whole  culture  of  the  middle  ages  was 
intimately  connected  with  the  church.  If  we 
take  Dante  as  an  example,  who  was  steeped  in  all 
the  knowledge  of  his  time,  we  find  that,  in  every 
thing  be  wrote,  the  ecclesiastical  aspect  is  as 
prominent  as  the  poetical.  There  is  no  moment 
when  he  has  not  an  equal  right  to  stand  among 
the  doctors  of  theology  and  with  the  poets  of  Par- 
nassus. Those  who  broke  with  the  church  of 
Rome  had  to  create  a  culture  of  their  own,  and 
the  culture  which  they  created  was  naturally  that 
which  then  prevailed  in  the  church  which  they 
were  leaving. 

It  was  this  that  gave  Melancbthon  his  importance 
in  the  reformation,  and  that  earned  for  him  the 
name  of  the  '  teacher  of  Germany.'  He  was  by 
nature  an  exact  scholar.  He  was  well  read  in 
both  Greek  and  Latin.  He  may  have  intended  to 
fill  up  the  other  divisions  of  learning,  but  both  his 
taste  and  his  powers  led  him  to  confine  himself  to 
those  departments  in  which  he  excelled.  He  said 
to  his  school-boys,  '  Whatever  you  wish  to  learn, 
learn  grammar  first.'  He  recommended  the  study 
of  Cicero,  Livy,  Virgil,  Ovid,  and  Quintilian,  and 
among  Greek  writers,  Homer,  Herodotus,  Demos- 
thenes, and  Lucian.  He  recommended  the  writ- 
ing of  Latin  letters  and  Latin  verses,  with  Latin 
speeches  and  themes  for  the  more  advanced  stu- 
dents. 

Melanchthon  might  have  intended,  if  life  lasted, 
to  deal  successively  with  other  branches  of  the 
mediaeval  curriculum,  but  his  own  tastes  and  the 
success  of  his  first  efforts  determined  his  whole 
career.  He  made  the  study  of  language  in  all  its 
branches  current  coin  for  Protestants,  but  here  he 
stopped. 

Whatever  may  have  been  the  influence  of  Me- 
lanchthon on  Protestant  schools,  there  is  no  doubt 
that  they  received  their  form  from  John  Sturm 
of  Strasburg,  who  was  rector  of  Strasburg  high 
school  for  forty-five  years,  from  1538  to  1588.  We 
find  his  name  in  the  pages  of  Ascham,  and  it  is 
very  probable  that  his  plan  of  study  formed  the 
model  on  which  the  new  college  of  Westminster 
was  organized,  but  his  influence  extended  not  only 
to  England  but  to  all  Protestant  countries.  He 
was  a  politician  as  well  as  a  school-master ;  and 
was  in  constant  correspondence  with  the  leaders 
of  the  Protestant  party  all  over  Europe.  His  great 
powers  were  devoted  to  an  elaborate  plan  for 
teaching  the  Latin  language,  in  all  its  extent  and 
in  its  fullest  elegance,  to  school-boys.  We  have  a 
complete  account  of  the  organization  of  his  school, 
and  there  is  this  remarkable  fact  about  it, — the 


boys  were  not  only  made  to  proceed  from  step  to 
step  towards  final  excellence,  but  they  were 
strictly  prohibited  from  taking  more  than  one 
step  at  a  time.  In  the  examinations  which  were 
held  at  the  close  of  each  year,  it  was  not  only  a 
crime  to  have  omitted  to  learn  the  set  subjects  for 
that  period,  but  it  was  as  great  a  crime  to  have 
learned  more  than  had  been  set  Not  only  was 
the  human  mind  tied  and  bound  within  the  limits 
of  a  curriculum,  but  individual  minds  were  pro- 
hibited from  outstepping  the  limits  of  that  curri- 
culum in  any  particular.  Sturm  must  be  regarded, 
more  than  any  one  else,  as  the  creator  for  Protest- 
ants of  the  classical  system  of  English  public- 
school  education  as  it  is  remembered  by  many 
who  are  still  living.  In  this  system,  boys  began 
to  learn  the  Latin  grammar  before  they  learned 
English  grammar;  they  were  set  to  do  Latin 
verses  before  they  could  write  Latin  prose.  The 
Latin  taught  was  not  the  masculine  language  of 
Lucretius  and  Caesar,  but  the  ornate  and  artificial 
diction  of  Horace  and  Virgil,  and,  above  all,  of 
Cicero.  There  is  no  doubt  that  this  system,  nar- 
row and  faulty  as  it  was,  gave  a  good  education, 
so  long  as  people  believed  in  it.  To  know  Horace 
and  Virgil  by  heart  became  the  first  duty  of  an 
English  gentleman.  Speeches  in  parliament  were 
considered  incomplete  if  they  did  not  contain  at 
least  one  Latin  quotation.  A  false  quantity  was 
held  to  be  a  greater  crime  than  a  slip  in  logical 
argument.  Cicero  not  only  influenced  the  educa- 
tion of  English  statesmen,  but  had  no  inconsider- 
able effect  upon  their  conduct.  The  vanity  of 
self-inspection,  the  continual  reference  to  what  is 
dignified  and  becoming,  coupled  with  a  high- 
minded  devotion  to  duty  and  a  strong  if  some- 
what romantic  patriotism,  distinguished  English 
statesmen  in  the  eighteenth  century  as  much  as 
they  distinguished  the  great  orator  of  Rome. 

There  is,  indeed,  much  to  be  said  for  humanis- 
tic training  as  a  discipline  of  the  mind.  It  is  true 
that  it  deals  only  with  words,  and  its  highest 
efforts  are,  to  decide  what  expression  is  absolutely 
best  under  certain  circumstances.  It  is  no  light 
thing  to  render  an  English  sentence,  ornate  and 
idiomatic,  into  a  Latin  sentence  which  exactlv 
represents  its  meaning  and  which  is  equally  ornate 
and  idiomatic.  It  is  difficult  to  analyze  the  subtle 
tact  by  which  a  scholar  decides  a  particular  reading 
in  a  particular  passage  to  be  right  and  all  other 
readings  to  be  wrong,  or  by  which  he  determines 
one  Latin  or  Greek  verse  to  be  so  decidedly  superior 
to  another,  that  their  comparative  merit  admits  of 
no  argument  or  hesitation.  Anj  number  of  com- 
petently trained  scholars  would  agree  together  in 
a  matter  of  this  kind,  and  yet  it  is  entirely  beyond 
argument  that  not  one  of  them,  if  cross-examined 
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in  a  witness-box,  could  give  reasons  for  his  judg- 
ment which  would  satisfy  a  jury.    The  question 
is  determined  by  the  most  delicate  weighing  of 
probabilities,  by  a  subtle  tact  similar  to  that  by 
which  the  most  complicated  operation  of  an  artifi- 
cer is  carried  on.     Is  not  this  the  very  process 
which  we  have  to  apply  to  the  most  difficult  prob- 
lems of  life?      The   organon   of   mathematical 
reasoning  is  a  far  clumsier  and  blunter  instrument 
than  the  organon  by  which  humanistic  difficulties 
are  decided,  while  the  organon  of  scientific  rea- 
soning is  clumsier  and  blunter  still.    Mathematics 
deals  for  the  most  part  with  things  which  can  be 
accurately  apprehended  by  the  mind.     It  aims, 
more  than    anything    else,  at    exactness,    and 
although  in  its  higher  branches  it  admits  hypoth- 
eses of  probability,  yet  its  principal  object  is  cer- 
tainty.    Science  goes  farther  than  this  ;  it  not 
only  admits   certainty  of  apprehension,    but    it 
claims  that  it  should  touch,  see,  and  handle  the 
matters  with  which  it  deals.      Few  results  can 
stand  this  coarse  analysis.     If  biology  and  chem- 
istry refuse  to  acknowledge  any  truth  which  can- 
not be  demonstrated  to  the  senses,  they  put  out  of 
their  reach  those  truths  which  are  the  most  im- 
portant to  know,  and  which  can  be  arrived  at  by 
probability  alone.    If  methematics  admits  of  de- 
monstation  which  shall  give  a  clear  proof  to  any 
one  who  asks  it,  it  removes  from  its  sphere  those 
judgments  which  rest  upon  the  trained  instinct 
of  experts,  and  which  can  only  be  made  clear  to 
one  who  has  undergone  a  similar  training. 

Regarded  from  this  point  of  view,  humanism 
was  no  bad  preparation  for  active  life  or  for  de- 
votion to  any  other  study.  It  had  the  advantage 
of  being  small  in  compass,  and  of  limits  which 
were  easily  ascertained.  Devotion  to  humanistic 
studies,  properly  understood,  did  not  exclude  ap- 
plication to  other  studies  which  might  be  con- 
sidered more  grave  and  important.  William  Pitt, 
chancellor  of  the  exchequer  at  twenty-two,  prime 
minister  at  twenty-four,  was  a  first-rate  humanist, 
as  he  was  an  excellent  mathematician ;  but  this 
did  not  prevent  him  from  being  an  admirable 
orator,  a  close  reasoner,  a  profound  student  of 
history  and  politics,  and  a  political  economist  far 
in  advance  of  his  time.  Much  as  we  may  regret 
that  education  in  Protestant  countries,  especially 
in  England,  Holland,  and  Sweden,  was  narrowed 
by  the  humanistic  tendency,  we  must  not  refuse 
to  give  that  training  all  the  credit  which  it  de- 
serves. Oscar  Browning. 


Of  250  railway  employees  examined  in  Buda- 
pest by  Lichtenberg,  86.8  per  cent  were  found  to 
have  impaired  hearing,  —  a  result  which  is  cer- 
tainly startling. 


PUBLIC  INSTRUCTION  IN  NEW  YORK 
STATE  IN  1886. 

The  advance  sheets  of  the  annual  report  of  the 
superintendent  of  public  instruction  of  New  York 
state,  Andrew  S.  Draper,  while  not  containing  the 
full  tables  of  statistics  and  the  appendices  that 
will  accompany  the  full  report,  enable  us  to  judge 
of  the  work  of  the  past  year. 

The  aggregate  amount  of  money  expended  by 
the  department  during  the  year  was  $18,896,- 
884.08,  and  it  covers  the  expenses  of  supervision, 
of  normal  schools,  teachers'  institutes,  Indian 
schools,  and  institutions  for  the  deaf,  dumb,  and 
blind.  It  does  not  include  the  expenses  of  those 
parts  of  the  school  system  that  come  immediately 
under  the  supervision  of  the  regents  of  the  uni- 
versity. The  total  number  of  teachers  employed 
was  81,825,  of  whom  25,878  were  females.  The 
average  annual  salary  of  teachers  was  $701.81  in 
the  cities,  and  $261.66  in  the  towns.  The  num- 
ber of  children  of  school  age  —  between  5  and  21 
years  —  was  1,785,078.  The  number  who  attended 
the  public  schools  at  some  time  during  the  year 
was  1,027,767 ;  the  average  daily  attendance  was 
625,818.  The  whole  number  instructed  in  the 
common  schools,  normal  school,  academies,  col- 
leges, private  schools,  and  law  and  medical  schools, 
was  1,212,827.  The  average  number  of  weeks 
taught  was,  in  the  cities,  89.7,  in  the  towns  ;  88.6. 

From  the  data  collected,  it  seems  that  fifty-nine 
per  cent  of  the  school  population  attended  the 
public  schools  at  some  time  during  the  year, 
against  sixty-nine  per  cent  in  1870.  At  first 
sight  this  number  seems  very  small,  but  its  small- 
ness  is  apparent  rather  than  real ;  for  all  persons 
between  the  ages  of  five  and  twenty-one  are 
.  reckoned  as  of  school  age,  and  it  is  therefore  pos- 
sible for  a  boy  to  be  returned  as  not  attending 
school  who  has  been  fifteen  years  a  pupil. 
Furthermore,  it  must  be  recollected  that  among 
the  forty-one  per  cent  of  non-attending  children 
are  reckoned  all  these  who  attend  private  schools 
and  academies  ;  and  in  a  state  like  New  York, 
which  contains  a  very  large  urban  population, 
the  number  of  pupils  in  private  schools  and 
academies  will  be  very  large :  so  the  figures  as  to 
school  attendance  cited  above,  and  which  first 
meet  the  eye  in  reading  the  report,  are  mislead- 
ing. In  another  paragraph,  however,  Superin- 
tendent Draper  makes  the  direct  statement  that 
the  number  of  pupils  in  the  public  schools,  pri- 
vate schools,  and  academies,  at  some  time  during 
the  year,  was  sixty-eight  per  cent  of  the  school 
population. 

Mr.  Draper  finds  that  the  compulsory-education 
act  of  1874  has  not  only  been  ineffectual,  but  that 
in  its  present  form  it  is  hardly  capable  of  being 
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made  to  operate  successfully.  He  says  that  < '  school 
trustees  elected  to  supervise  the  schools,  and  serv- 
ing without  any  compensation,  naturally  object 
to  being  turned  into  constables  and  police  officers 
for  the  purpose  of  apprehending  delinquent  chil- 
dren or  the  children  of  delinquent  parents.  More- 
over, the  schools  are  full.  In  most  of  the  cities, 
the  accomodations  are  taxed  to  the  utmost.  Any 
effectual  execution  of  the  law  would  at  onoe  cre- 
ate the  necessity  for  additional  buildings  in  every 
city  of  the  state.  But,  notwithstanding  these 
considerations,  the  problem  cannot  safely  -be 
treated  with  indifference  by  the  state." 

The  normal-school  work  in  the  state  seems  to 
be  in  excellent  condition.  There  are  nine  normal 
schools,  employing  128  teachers,  and  having  a 
total  enrolment  of  5,608.  While  these  schools  are 
in  good  bands,  and  doing  excellent  work,  yet 
they  are  inadequate,  for  as  now  operated  they  do 
not' fill  one  in  ten  of  the  vacancies  occurring  in  the 
ranks  of  the  thirty  thousand  common-school 
teachers  of  the  state.  The  superintendent  urges 
that  the  normal  schools  might  accomplish  larger 
results  should  they  spend  less  time  in  foundation 
work,  and  confine  themselves  to  special  training 
and  practice.  Moreover,  some  scheme  should  be 
devised  to  bring  the  normal  schools  to  a  substan- 
tial uniformity,  instead  of  leaving  them  so  sub- 
ject to  local  demands  and  influences  as  they  now 
are. 

After  treating  of  the  various  other  subjects 
that  have  come  under  bis  supervision,  Mr.  Draper 
concludes  his  report  with  some  general  observa- 
tions and  suggestions  of  more  than  local  or  state 
application.  He  inquires  whether,  since  the  state 
of  New  York  is  now  spending  $14,000,000  annual- 
ly in  support  of  its  public  school  system,  it  would 
not  be  a  good  idea  to  spend  a  few  thousand  dol- 
lars, once  in  a  while,  in  determining  how  to  spend 
this  vast  sum  to  the  best  advantage.  "  Is  our 
education  as  practical  as  it  might  be?  Do  we 
reach  all  the  children  we  ought  ?  In  our  ardor 
over  the  high  schools,  which  nine-tentbs  of  our 
children  never  reach,  have  we  not  neglected  the 
low  schools  ?  Is  there  not  too  much  French,  and 
German,  and  Latin,  and  Greek,  and  too  little 
spelling,  and  writing,  and  mental  arithmetic,  and 
English  grammar  being  taught  ?  Have  we  been 
as  ambitious  of  progress  in  the  lower  grades  as  in 
the  advanced  ?  Are  not  our  courses  of  study  too 
complex  ?  Are  we  not  undertaking  to  do  more 
than  we  are  doing  well?  Is  not  the  examina- 
tion business  being  overdone?  Are  we  not  cram- 
ming with  fads,  which  will  soon  be  forgotten,  in 
order  to  pass  examinations,  rather  than  instilling 
principles  which  will  endure  ?  Is  not  our  educa- 
tion running  on  the  line  of  intellectuality  alone  ? 


Are  we  educating  the  whole  man  ?  Are  we  not 
giving  up  moral  training  more  than  we  ought,  be- 
cause of  the  danger  of  trenching  upon  sectarian- 
ism ?  Is  there  no  way  of  adhering  to  the  one,  and 
avoiding  the  other?  Are  we  doing  what  we 
might  in  the  way  of  physical  culure  ?  Ought  not 
the  state  to  do  something  at  least  to  encourage  in- 
dustrial schools?  Would  we  not  secure  better 
schools  in  the  country  if  the  township  was  the  unit 
of  government  rather  than  the  present  school 
district  ?  Does  not  the  present  arrangement  help 
the  well-to-do  and  leave  the  poor  to  get  along  as 
best  they  may  ?  Should  not  the  law  which  fixes 
five  and  twenty-one  years  as  the  limits  of  school 
age  be  changed  to  six  and  sixteen  years?  Is  it 
not  time  to  forbid  the  diversion  of  library  moneys 
from  their  legitimate  uses,  or  to  provide  that  they 
may  be  expended  for  school  apparatus  instead  of 
teachers'  wages?  Is  our  system  of  apportioning 
public  moneys  the  wisest  and  the  best?  Is  there 
no  way  of  specially  aiding  the  small,  remote,  and 
poor  districts?  Do  our  different  classes  of  educa- 
tional work  supplement  each  other  and  fit  to- 
gether so  as  to  make  a  symmetrical  and  complete 
system,  and  do  they  co-operate  as  they  might  and 
ought  ? " 

As  Mr.  Draper  adds,  these  are  Bve  questions, 
and  appeal  to  educators  the  world  over.  To  an- 
swer them,  he  makes  the  suggestive  recommenda- 
tion that  a  council  of  say  thirty  eminent  educa- 
tors, representing  college,  normal  school,  high 
school,  and  common  school  alike,  be  called,  to 
meet  at  Albany  to  discuss  these  questions  and 
make  such  recommendations  and  suggestions 
concerning  them  as  it  sees  fit.  In  New  Jersey, 
a  state  council  of  this  sort  is  in  process  of  organ- 
ization, in  pursuance  of  President  Meleney's 
recommendation,  made  to  the  state  teachers  at 
their  annual  association  meeting  in  Trenton  last 
December ;  but  there,  it  is  unofficial,  the  first  move 
having  been  made  by  the  teachers.  If  it  is  wisely 
constituted,  it  should  become  an  educational  fac- 
tor of  great  force  in  the  state  ;  and  if  Superin- 
tendent Draper's  plan  is  carried  into  effect.  New 
York  state  will  have  a  similar  body  of  representa- 
tive advisers  on  educational  subjects. 


THE  TRAINING   OF   THE  FACULTIES  OF 
JUDGMENT  AND  REASONING.1  —  II. 

I  now  proceed  to  show  how  some  of  our  school 
subjects  may  be  employed  in  the  systematic  train- 
ing of  the  judgment  and  the  reasoning  powers.  1 
Bhall  follow,  as  nearly  as  possible,  the  order  laid 
down  in  the  previous  article. 

The  lessons  which  I  have  described  under  these 

i  From  the  Journal  of  education,  a  paper  read  before  the 
Education  society,  Oct.  95, 188*. 
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heads,  when  illustrating  the  training  of  the  faculty 
of  conception,  will  serve  admirably  for  exercising 
the  child  in  forming  implicit  and  explicit  judg- 
ments, and  in  making  statements  concerning  the 
striking  attributes  of  things.  For  material  ob- 
jects, chalk,  salt,  coal,  and  the  common  metals 
will  afford  us  numerous  lessons ;  and  so  will  the 
series  of  inquiries  into  the  nature,  properties,  and 
action  of  water,  so  admirably  described  in  Hux- 
teys  'Introductory  science  primer.'  For  form, 
we  may  use  the  regular  solids,  surfaces,  and  lines ; 
while  botany  and  natural  history  will  provide  an 
inexhaustible  supply  of  lessons  on  life. !  The  main 
thing  will  be  to  make  sure  that  the  child  states, 
in  clear,  unambiguous  language  (which  he  under- 
stands), only  such  facts  as  he  has  really  observed. 
Classification  will  inevitably  introduce  the  forma- 
tion of  judgments,  and  definition  will  involve  the 
patting  of  them  into  words.9  But  better,  at  this 
stage,  than  classification  or  definition,  will  be  a 
simple  narrative,  given  by  the  child,  of  what  he 
has  seen  in  the  above  lessons,  or  of  what  has  hap- 
pened to  him  during  the  past  week  or  on  some 
specially  marked  occasion. 

Later,  propositions  may  be  presented  to  the 
child  for  acceptance  or  rejection,  those  being  the 
best  which  c*n  readily  be  shown  to  be  true  or 
false.  Perhaps  the  easiest  of  such  propositions  will 
concern  number  and  magnitude.  For  number, 
the  simplest  problems  of  arithmetic  are  ready  to 
hand :  even  such  as  the  old  catch,  *  which  would 
you  rather  have,  six  dozen  dozen,  or  half  a  dozen 
dozen?'  will  be  useful.  For  magnitude,  we  may 
take  such  a  problem  as  the  arranging  of  a  number 
of  fractions  in  the  order  of  their  value,  or  a  com- 
parison of  incomes  derived  from  investments  in 
different  stocks,  every  step  in  the  proofs  being 
clearly  indicated  and  explained.  If  we  desire  to 
be  more  concrete,  we  may  choose  such  a  problem 
as  the  finding  of  the  shortest  distance  between  two 
points,—*  placing  the  two  points  on  the  blackboard 
and  letting  a  piece  of  string  hang  in  a  loop  be- 
tween them,  showing  how  it  projects  beyond  them 
when  pulled  straight ;  and  then  beginning  with 
it  straight,  and  showing  how  its  ends  must  ap- 
proach one  another  in  order  to  allow  the  string 
to  hang  in  a  loop ;  and  so  on  through  the  many 
simple  problems  of  practical  geometry.    But  the 

1  See  the  admirable  list  of  lessons  under  the  heads  of 
'Form  and  space:  Material  and  force:  Life  and  organic 
products,'  given  by  Dr.  Wormell,  in  his  paper  on  'The 
teaching  of  elementary  science,'  in  the  Educational  Umt*y 
March,  1886. 

'  By  classification  and  definition,  I,  of  course,  do  not  mean 
here  the  complete,  full-grown  acts  of  the  adult,  but  the  imper- 
fect gradually-growing  acts  of  the  child.  We  are  too  often 
given  to  ignoring  that  there  must  be  a  growth  and  progress 
In  these  processes  as  in  every  thing  else  which  a  child  him- 
*lfdoes. 


opportunities  for  exercising  judgments  are  -too 
numerous  to  need  particular  mention.  Let  us 
only  bear  in  mind  the  order  of  their  difficulty,  and 
very  soon  introduce  reasoning  side  by  side  with 
them. 

At  an  early  stage,  you  will  remember,  the  child 
is  to  be  encouraged  to  search  for  causes.  Here, 
again,  a  wide  field  lies  before  us.  The  only  diffi- 
culty is  what  to  choose.  Again,  our  only  guide  is 
the  order  of  nature  and  simplicity.  The  reason 
why  fire  burns  the  hand,  or  why  a  book,  when  let 
go,  falls,  is  difficult  and  complicated.  But  it  is 
simple  to  discover  why,  if  I  divide  a  sheet  of  paper 
into  four  equal  parts  and  take  three  of  them,  I 
get  the  same  amount  as  when  I  divide  it  into  eight 
equal  parts  and  take  six  of  them.  At  a  much 
more  advanced  stage,  we  may  attempt  to  find  the 
reason  why,  if  a  number  is  divisible  by  nine,  the 
sum  of  its  digits  is  also  divisible  by  nine ;  while 
aH  the  simpler  theorems  of  abstract  geometry 
will  supply  the  young  inquirer  with  numberless 
examples  fairly  within  his  power  —  the  theorems 
being  put  in  the  form  of  questions  (why  is  a  cer- 
tain fact  true?  or,  is  it  true  or  not  true?).  The 
main  difficulties  about  causes  lie  in  there  being 
more  than  one  of  them  at  a  time  at  work,  and  in. 
their  being  hard  to  find.  At  first,  therefore,  the 
cases  we  choose  should  involve  only  single  causes, 
and  those  very  evident.  Later  we  may  proceed 
to  such  lessons  as  those  on  the  forms  of  water,  in 
Huxley's  'Introductory  primer,'  which  I  have 
already  referred  to,  and  which  introduce  more 
than  one  cause,  —  change  of  temperature  and 
change  of  pressure,  for  instance,  in  the  cases  ox 
evaporation  and  condensation.  But  even  here  we 
may  make  things  much  simpler  by  taking  one 
agent  at  a  time  and  noting  its  effect,  instead  of 
seeking  for  all  the  causes  of  some  phenomenon. 
So  we  may  note  the  effect  of  beat  and  of  cold  on 
water  separately,  the  nature  of  steam,  the  ef- 
fect of  sudden  change  of  density  on  moist  air  in 
the  bell  of  an  air-pump.  A  most  interesting  lesson 
may  be  given  by  gathering  from  our  pupils,  and 
discussing,  all  the  instances  we  can  of  the  disap- 
pearance of  water  —  apparently  into  the  air: 
clothes  hung  up  to  dry,  wet  pavements  after  a 
shower,  water  in  a  kettle  boiled  away,  etc.,  etc. 
Again,  the  re-appearance  of  moisture  from  the  air : 
the  cold  plate  held  over  the  steam  from  the  spout  of 
a  kettle,  the  moisture  on  the  outside  of  a  glass  of 
iced-water,  dew  when  the  sky  is  clear  and  the 
night  fine,  the  washing-house,  etc.,  etc.  Then, 
the  experiment  with  moist  air  in  the  bell  of  the 
air-pump, —  the  formation  of  the  cloud  due  to  the 
sudden  lessening  of  pressure,  the  cloud  depositing 
its  moisture  on  the  glass,  and  so  on.  We  note  the 
frequent,  if  not  unvarying,  concomitant  in  each 
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case,  assume  it  as  a  cause,  make  further  experi- 
ments on  this  assumption,  in  the  way  described  in 
the  '  method  of  experiment,'  given  above. 

Causes  may  also  be  dealt  with  in  our  history 
lessons  in  numberless  ways,—  especially  when  the 
children  are  encouraged  to  bring  their  practical 
knowledge  of  modern  things  to  bear  on  things  of 
the  past.  The  causes  of  the  English  settlement 
in  Britain,  of  the  invasions  of  the  Norsemen  and 
Danes,  can  be  made  fairly  clear  by  the  light  of 
modern  emigration  and  immigration.  Why  the 
English  chose  John  for  king,  and  their  fellow-sub- 
jects on  the  continent  (at  least  some  of  them) 
chose  Arthur,  will  not  be  difficult  for  the  children 
to  discover ;  while,  starting  from  our  modern  ag- 
ricultural troubles,  we  may  attempt  a  more  elab- 
orate chain  of  reasoning  and  accumulation  of 
causes  in  explanation  of  the  peasant  revolt  in  the 
latter  part  of  the  fourteenth  century.  I  do  not 
think  it  will  be  needful  for  me  to  go  into  detail, 
—  the  demands  of  the  peasants,  the  actual  occur- 
rences of  the  rebellion,  and  the  events  which  im- 
mediately preceded  and  followed  it,  will  suggest 
sufficient  causes  to  the  teacher  and  his  pupils,  and 
into  these,  investigation  may  then  be  made.  Nor 
need  I  point  out  how  strikingly  suggestive  of  an 
explanation  recent  events  have  been,  —  distress  of 
a  general  character,  agricultural  distress  and  dis- 
agreements, political  discontent,. the  introduction 
of  the  element  of  rowdyism,  socialism,  wanton 
destruction  of  property  by  the  regular  London 
mob .  even  the  guardians  of  order  appear  to  have 
been  as  paralyzed  and  useless  in  this  town  of  Lon- 
don on  the  one  occasion  as  on  the  other.  The 
analogy  is  strikingly  complete.  But  we  must  be 
careful.  Analogies  are  dangerous  things,  and  are 
wont  to  carry  us  too  far,  and  to  make  us  read  into 
a  case  evidence  not  really  there.  They  should  sug- 
gest the  direction  and  nature  of  our  inquiries, 
rather  than  be  taken  as  in  themselves  sufficient 
explanations.  But,  after  all,  the  great  thing  in 
work  of  this  kind  is  to  choose  our  subject-matter 
from  common  every -day  events  and  things,  or  to 
bring  what  we  choose  at  once  into  as  close  a  rela- 
tion as  is  possible  with  every -day  experience  and 
modern  doings  ;  moreover,  we  need  not  exhaust, 
or  attempt  to  exhaust,  all  the  causes  for  our  phe- 
nomena. Provided  that  the  children  are  made 
and  kept  keenly  aware  that  there  are  other  causes 
besides  those  we  are  considering,  we  shall  do  no 
harm  in  confining  ourselves  to  the  most  promi- 
nent. 

In  the  work  we  have  been  describing,  we  shall 
gradually  have  advanced  from  individuals  to 
classes,  —  the  statements  at  which  we  have  been 
arriving  will  have  contained  predicates  more  and 
more  general,  and  more  and  more  abstract.    Now 


we  may  begin  to  check  and  correct  misstate- 
ments, to  curb  exaggerations,  and  to  encourage 
the  child  to  make  more  marked  distinction  be- 
tween fancy  and  reality.  We  may  begin  some 
simple  deduction,  consisting  of  the  application  of 
some  simple  general  principles,  or  general  conclu- 
sions, to  the  explanation  and  solution  of  particular 
cases.  Arithmetic  and  algebra  —  and,  later,  some 
of  our  language  work  —  will  be  found  of  great 
assistance  here.  We  could  hardly  begin  with 
any  thing  better,  perhaps,  than  the  deduction  of 
the  rules  for  the  multiplication  and  division  of 
vulgar  fractions  from  the  general  principles  that 
regulate  the  nature  of  a  vulgar  fraction,  and  from 
the  general  principles  of  multiplication  and  divis- 
ion. 

The  ways  of  doing  this  are  numerous,  and 
familiar  to  every  one  :  we,  of  course,  generally  be- 
gin by  establishing  the  rules  referring  to  those 
changes  in  the  form  of  a  fraction  which  do  not 
affect  its  value,  and  in  making  clear  the  fact  that 
the  numerator  and  denominator  of  a  fraction  may 
be  treated  as  the  dividend  and  divisor  of  a  sum  in 
division  ;  or,  to  put  it  concisely,  such  an  expres- 
sion as  |  of  1  is  the  same  as  i  of  2.  But  whatever 
plan  we  adopt,  of  this  we  should  take  the  great- 
est care,  —  that  our  reasoning  is  strictly  and  hon- 
estly deductive,  and  that  its  wording  and  its  cogency 
are  both  thoroughly  understood  and  appreciated 
by  our  pupijs.  This,  however,  is  just  the  very 
thing  that  teachers,  as  a  rule,  will  not  take  the 
trouble  to  do.  They  are  in  too  great  a  hurry  to 
get  to  the  working  of  sums,  —  the  mechanical 
manipulation  of  figures  or  symbols.  This  they 
seem  to  look  upon  as  the  great  end  of  arithmetic 
work  :  and,  when  their  pupils  have  applied  a  rule, 
never  clearly  understood,  to  some  hundred  per- 
fectly mechanical  examples,  the  teacher  will 
lead  them  on  with  the  utmost  complacency  to  an- 
other mechanical  exercise.  Shall  I  be  exaggerat- 
ing if  I  say  that  more  than  half  the  teachers  of 
arithmetic  to  children  are  unable  to  explain  clearly 
to  any  one,  when  the  time  for  explanation  comes, 
the  principles  of ,  say  short  division?  Not  because 
the  matter  is  abstruse  and  difficult,  but  because 
they  have  never  thought  it  necessary  to  under- 
stand those  principles. 

The  principles  of  the  method  of  deduction, 
however,  will  come  out  more  clearly  in  some  of 
the  problems  of  algebra,  —  such  as  the  theory  of 
indices,  — and  in  simple  propositions  of  theoretical 
geometry.  It  is  lamentable  how  seldom  one  gets 
so  easy  a  piece  of  reasoning  as  the  theory  of  in- 
dices clearly  and  correctly  set  forth  by  pupils  whom 
no  diabolic  complication  of  quantities  and  signs 
and  brackets  can  dismay.  They  can  manipulate 
almost  any  thing ;  they  can  reason  out  nothing. 
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The  former  is  good  enough  in  its  way ;  but  to 
omit  the  reasoning  is,  to  my  mind,  to  omit  the 
most  valuable  part  of  the  training.  The  text- 
books are,  in  a  measure,  to  blame  for  this.  We 
want  the  stages  of  the  work  more  clearly  marked, 
—  the  first  assumption  with  regard  to  a',  a*,  etc. ; 
the  more  advanced  assumption  with  regard  to  a", 
with  the  involved  assumption  that  n  is  a  positive 
integer  ;  the  first  deductions  as  to  the  results  of 
a*  x  amf  and  a  •  -s-  am ;  the  desirability  of  extend- 
ing our  notation,  and  introducing  indices  of  any 
value ;  the  necessity  for  a  further  assumption ;  our 
right  to  assume  that  am  x  a"  shall  equal  amn+  for 
all  values  of  m  and  n ;  the  results  of  this  assump- 
tion when  applied  to  explain  the  meaning  of  an 
when  n  is  zero,  negative,  and  fractional.  All 
these  should  be  clearly  marked,  and  clearly  dis- 
cussed; and,  so  treated,  I  know  of  no  piece  of 
elementary  deduction  more  invigorating  and  sat- 
isfactory to  the  young  learner.  In  geometry  we 
usually  fare  better,  —  at  least,  in  the  text-books 
the  reasoning  is  well  linked  and  clearly  set  forth. 
The  deductions  are  simple,  and  they  have  this 
great  advantage,  that  they  can  be  immediately 
put  to  use  and  be  made  to  produce  further  de- 
ductions, while  their  value  in  practical  work  can 
be  constantly  exhibited.  All  this  gives  the  child 
a  sense  of  increased  ability,  progress,  life.  —  which 
is  so  fascinating  to  him,  and  to  all  of  us.  It 
dispels  the  depressing  feeling  of  futility  which 
spoils  so  much  of  our  work,  and  makes  the  school- 
room a  tread-mill.  But  even  in  geometry  the 
nature  of  the  reasoning,  and  its  limitations,  are 
rarely  sufficiently  brought  home  to  the  learner. 
He  is  allowed  to  go  on  without  an  idea  of  how 
much,  or  how  little,  he  has  proved.  How  many, 
for  instance,  can  explain  why  the  induction  of 
Euclid,  i.  4,  is  a  general  truth,  not  limited  to  the 
case  of  the  two  particular  triangles?  Again,  in 
language,  analysis  and  parsing  may  afford  excel- 
lent examples  of  the  application  of  general  prin- 
ciples to  the  explanation  of  particular  cases,  as 
may  the  correction  of  sentences  in  which  the 
grammar  or  arrangement  is  faulty.  But  then  we 
must  be  careful  not  to  introduce  distinctions 
which  the  language  itself  has  never  observed,  or 
has  long  ago  discarded.  (The  new  Eton  Latin 
grammar  is  a  terrible  sinner  in  this  respect,  with 
its  aorist.  and  its  array  of  tenses  in  the  infinitive.) 
And  we  must  abandon  all  such  rubbish  as  that 
'the  second  of  two  nouns  is  put  in  the  genitive.' 
As  to  how  the  grammar  of  the  mother-tongue* 
or  of  any  other  tongue,  may  be  built  up  induc- 
tively, I  need  say  nothing  here.  I  have  already 
more  than  once  enlarged  on  the  topic.  Those 
who  are  still  inquisitive  as  to  my  views  and  plans 
will  find  them  fully  set  forth  in  my   *  English 


grammar  for  beginners '  *  and  my  '  First  lessons 
in  French.' 

Our  next  stage  consists  of  the  criticism  of  the 
statements  of  others,  complex   reasoning,    and 
chains  of  demonstration.    With  regard  to  the  two 
last,  I  have  already  somewhat  anticipated  myself, 
in  what  I  have  said  about  geometry  and  algebra. 
With  regard  to  the  first,  I  cannot  do  better  than 
recommend  exercises  in  the  logical  conversion  of 
propositions  and  immediate  inference.     The  rules 
are  simple,  and  can  be  readily  understood.    They 
will  be  found,  clearly  set  forth,  in  Mr.  Jevons's 
little  book,  lesson  x.    From  these  we  may  pass  to 
exercises  in  the  detection  of  logical  and  material 
fallacies,  which  will  be  found  both  entertaining 
and  highly  useful.     Mr.  Jevons  gives  all  the  help 
that  will  be  needed  in  lessons  xx.  and  xxi.,  and 
likewise  supplies  us  with  many  excellent  examples 
—  which  may  be  supplemented  from  the  well- 
chosen  examples  in  Dr.  Ray's  hand-book  of  *  De- 
ductive logic  *  (published  by  Messrs.  Macmillan  & 
Co.).     Those  which  touch  upon  the  personal  ex- 
perience of  the  learner  will  be  the  best.     With  re- 
gard to  algebra  and  geometry,  I  will  merely  add 
that  I  think  the  first  lessons  in  each  should  be 
much  more  carefully  treated  than  is  usually  the 
case.     In  beginning  algebra,  we  pass  from  the 
particular  instances  and  particular  symbols   of 
arithmetic  to  general  cases  of  number  and  general 
symbols ;  and  we  should  be  at  the  pains  of  making 
quite  clear  the  nature  of  the  change,  the  enlarge- 
ment of  limits,  and  the  practical  value  of  the  new 
treatment.     All  this  is  far  too  much  hurried  over, 
as  a  rule  ;  and  an  excellent  opportunity  for  exer- 
cising the  reasoning  powers,  and  for  what  is  even 
more  important,  exciting  the  curiosity  of  the  pu- 
pils and  displaying  the  practical  utility  of  the 
work  about  to  be  attempted,  is  lost.     As  professor 
De  Morgan  pointed  out,  there  is  much  to  be  learned 

from  contrasting  the  proofs  of  -  g—  +  — 2~  =  <*> 

or  of  (a  +  b)  (a  —  b)  =  a8  —  b*.  with  similar  propo- 
sitions in  arithmetic ;  while  the  early  introduction 
of  problems  involving  simple  equations-is  far  more 
valuable  and  stimulating  to  the  beginner  than  all 
the  clearing  of  brackets,  and  simplifying  of  frac- 
tions and  the  rest,  with  which  he  is  usually  in- 
dulged. The  corresponding  work  in  geometry  is 
the  passing  from  the  particular  cares  and  in- 
ductions of  practical,  to  the  deductions  and 
general  truths  of  theoretical  work.  We  should 
dwell  upon  the  limitations  of  our  earlier  work ; 
the  reasons  why  a  practical  proof,  such  as  that  in 

i  In  especial,  I  would  refer  to  the  carefully  graded  lessons 
by  means  of  which  I  arrive  at  the  definitions  of  the  parts  of 
speech,  and  to  the  lessons  which  show  how,  by  induction,  we 
may,  and  should,  arrive  at  the  rules  relating  to  the  order  of 
words  in  a  sentence,  and  to  the  use  of  stops. 
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Euclid,  i.  4,  holds  generally,  while  we  need  some- 
thing more  than  practical  experiment  to  prove,  say, 
that  vertically  opposite  angles  are  equal,  or  that 
the  three  angles  of  any  triangle  are  always  together 
equal  to  two  right  angles.  The  need  for  proofs 
that  are  generally  true  may  be  brought  out  very 
clearly  in  such  a  matter  as  the  consideration  of  the 
best  practical  methods  for  measuring  plane  sur- 
faces, or  some  other  similar  work.  In  any  case, 
let  us  bring  home  to  the  learner  the  need  for  more 
general  proofs,  and  the  nature  of  the  method 
adopted  for  obtaining  them  ;  while,  all  through  our 
geometrical  work,  let  us  keep  in  mind  how  refresh- 
ing it  is  to  be  allowed  to  see  and  appreciate  the  bear- 
ing of  theory  on  practice, — the  practical  utility  of 
the  results  cf  our  theoretical  work.  Once  again, 
what  better  means  can  we  have  for  exercising  pu- 
pils in  mixed  inductive  and  deductive  reasoning 
than  political  economy?  We  may  begin  with  a 
story  from  Miss  Martineau's  collection, —  or,  to  be 
more  precise,  we  may  take  'The  shipwrecked 
sailors,*  from  Mrs.  Fawcett's  'Tales  in  political 
economy,'  and  .  work  up  to  the  question  as  to 
whether  luxurious  expenditure  and  waste  are  good 
for  trade,  or  to  the  great  problem  of  demand  and 
supply,  and  the  price  of  commodities,  —  making 
deductions  from  the  principles  at  which  we  arrive, 
and  testing  them  by  comparison  with  the  results 
of  practical  experience. 

I  will  conclude  by  reminding  you,  that,  for  pure 
induction,  you  will  generally  have  to  rely  on  the 
physical  sciences,  —  of  which  botany,  energetics 
(if  I  may  use  the  word),  and  chemistry  will  be 
the  best  for  school  purposes  ;  while,  for  deduction, 
the  whole  field  of  mathematics  lies  before  you.  I 
may  add  that  you  will  find  an  excellent  model 
lesson  in  induction  on  the  *  pile-driving  machine ' 
in  Professor  Payne's  '  Lectures  on  education.'  In 
mathematics,  perhaps  the  best  and  simplest  ex- 
ample of  induction  suitable  to  beginners  is  the 
well-known  *  binomial  theorem '  for  positive  in- 
tegral indices.  H.  Courthofe  Bo  wen. 

MODERN  BIOLOO  Y  AS  A  BRANCH  OF 

EDUCATION. 

A  glance  at  our  higher  educational  institutions 
to-day  shows  a  tendency  toward  an  increase  in 
the  importance  of  biological  science.  Everywhere 
biology  is  being  separated  as  a  distinct  depart- 
ment, and  at  least  one  school  is  founded  for  the  ex- 
press purpose  of  pursuing  this  study.  An  in- 
creasing stress  is  being  placed  upon  this  science  as 
a  part  of  a  liberal  education,  and  its  number  of 
students  is  growing  rapidly.  We  wish,  in  a  few 
words,  to  show  why  this  is  so,  and  to  give  the 
grounds  upon  which  biology  is  every  year  de- 
manding more  recognition. 


Biology  is  sometimes  called  a  new  science.  This 
is  not  because  the  subject-matter  treated  of  is 
new,  nor  because  living  nature  is  a  new  subject 
for  study,  but  rather  because  the  method  of  study 
has  so  changed  in  the  last  twenty-five  years  that 
the  study  of  life  appears  under  an  entirely  new 
aspect.      As  material  for  a  descriptive  science, 
animals  and  plants  have  been  studied  for  cen- 
turies, but  biology  as  a  dynamical  science  is  of 
comparatively  recent  growth.    Modern  biology  is 
neither  zoology  nor  botany,  though  it  of  course 
includes  the  study  of  both  animals  and  plants. 
The  terms  *  zoology '  and  '  botany '  usually  convey 
to  the  mind  the  idea  of  long  names  and  tedious  de- 
scriptions, with  an  overwhelming  abundance  of 
uninteresting  details,  and  the  student  well  asks 
what  is  their  value  to  him.    If  biology  offered  to 
its  students  to-day  no  more  than  a  description  of 
animals  and  plants,  it  would  be  well  questioned 
whether  it  should  in  justice  demand  any  greater 
attention  than  has  been  allotted  to  zoology  and 
botany  for  fifty  years  past.    But  scientific  teach- 
ers are  beginning  to  see  that  the  learning  of  names 
and  descriptions  should  bear  about  the  same  rela- 
tion to  biology  that  the  learning  of  dates  bears  to 
history.    Some  dates  must  be  learned  in  studying 
history,  and  some  names  and  descriptions  must  be 
learned  in  studying  biology  ;  but  the  former  does 
not  constitute  history,  nor  the  latter  biology.    The 
rapid  extension  of  observation  on  vital  phenomena, 
and  the  more  careful  thought  thereon,  have  been 
teaching  scientists  to  comprise  large  groups  of 
facts  under  general  forms,  and  thus  to  deduce 
general  laws  regulating  life.    It  is  the  study  of 
these  principles  which  is  coming  more  and  more 
to  constitute  the  science  of  biology.    The  enor- 
mous multiplication  of  species  is  making  zoology 
and  botany  unwieldy  subjects  to  be  treated  in  any 
general  way.    Classifications  have,  by  reason  of 
recent  discoveries,  grown  so  intricate  and  compli- 
cated that  they  can  no  longer  be  taught  to  the 
general  student  with  any  degree  of  satisfaction. 
But  this  very  increase  in  discovery  is  adding  to 
science  new  laws,  is  rendering  intelligible  the 
older  ones,  so  that  the  material  for  the  study  of 
biology,  as  separate   from  zoology  and  botany, 
is  becoming    more  abundant.      Biology  is  thus 
rapidly  freeing  itself  from  the  dry  bones  of  de- 
tailed classification,  and  becoming  of  more  and 
more  interest  and  significance  to  the  general  stu- 
dent.    Biology  is  growing  to  be  more  the  study  of 
life-principles  as  illustrated  by  animals  and  plants ; 
is  becoming,  therefore,  more  a  study  of  life,  and 
not  so  much  as  it  has  been  a  study  of  living  things. 
It  is  biology  with  some  such  scope  as  indicated 
above,  that  is  now  claiming  to  be  recognized  as  a 
necessary  part  of  a  liberal  education.     Education 
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has  three  primary  objects  :  1°,  it  should  give  men- 
tal training ;  2°,  it  should  give  a  certain  amount 
of  practical  knowledge ;  3°,  it  should  place  the 
student  in  such  contact  with  philosophical  thought 
that  he  may  be  able  to  understand  the  trend  of 
thought  at  the  present  time.  The  new  science  of 
dynamical  biology  claims  attention  as  assisting  in 
the  accomplishment  of  all  three  of  these  objects. 

The  value  of  biology  as  a  means  of  mental  dis- 
cipline is  chiefly  in  exercising  the  powers  of  obser- 
vation. No  course  in  this  study  is  in  any  way 
complete  without  an  accompanying  course  in  labor- 
atory work,  though  the  amount  of  such  work 
may  be  Sometimes  very  small.  There  is  nothing 
better  adapted  to  teach  the  student  to  use  his  eyes 
accurately  than  a  course  in  laboratory  work  upon 
living  things,  including  microscopic  study,  dissec- 
tion, and  analysis.  The  value  of  this  sort  of  edu- 
cation is,  indeed,  too  plain  to  require  more  than  a 
notice. 

There  is  undoubtedly  a  growing  demand  in  this 
country  that  studies  should  have  a  practical 
value ;  and  for  any  new  study  to  force  its  way 
into  wide  acceptance,  it  must  be  able  to  show  that 
it  has  some  direct  utility.  Now,  biology  is  by  no 
means  a  4  bread-and-butter '  study,  unless,  per- 
chance, it  be  to  those  who  aim  to  teach  it.  But 
it  doe9  give  the  student  knowledge  in  those  direc- 
tions which  Spencer  calls  the  essentials  of  educa- 
tion, and  which  are  too  often  neglected.  It 
teaches  bim  to  be  a  good  animal.  Aside  from  its 
value  as  a  preliminary  medical  training,  biology 
gives  an  education  which  every  one  needs.  There  is 
hardly  a  discovery  of  the  century  which  bids  fair 
to  produce  more  influence  upon  the  human  race 
than  the  germ  theory  of  disease.  This  discovery 
is  rapidly  modifying  methods  of  dealing  with 
contagious  diseases ;  and  it  is  an  injustice  to  the 
student  to  send  him  into  the  world  without  a 
knowledge  of  these  general  facts,  the  significance 
of  sanitary  precautions,  and  the  methods  of  avoid- 
ing diseaee.  But  aside  from  such  facts,  it  is 
hardly  possible  to  overestimate  the  value  to  every 
one  of  a  study  of  the  laws  of  life.  The  student 
learns  that  he,  too,  is  an  animal,  and  under  the 
influence  of  the  same  laws  which  be  finds  else- 
where, and  comes  slowly  to  realize  the  meaning  of 
many  of  these  laws  with  a  vividness  whibh  can  be 
produced  in  no  other  way.  He  learns  of  the  effect 
of  surroundings  upon  the  growth  of  living  things, 
and  that  animals  are  largely  what  circumstances 
make  them.  He  gains  a  strong  impression  of  the 
lasting  effects  of  habits,  sees  that  nothing  is  too 
small  to  be  without  its  influence.  He  is  brought 
face  to  face  with  the  degrading  effects  of  para- 
sitism in  all  its  forms  ;  sees  that  inactivity  is  uni- 
versal! y  followed  by  degradation,  and  that  only 


active  animals  can  rise  in  nature  :  learns  that 
luxury  is  always  the  precursor  of  degradation, 
while  adversity,  if  it  be  not  so  great  as  to  destroy, 
is  sure  to  exalt  the  animals  under  its  influence. 
All  of  these  factors,  together  with  the  physio- 
logical laws  which  he  must  obey,  and  hundreds  of 
others  of  smaller  import,  are  or  should  be  forced 
upon  a  student  who  has  taken  a  good  course  in 
biology :  and  these  facts,  though  not  teaching  men 
to  earn  a  living,  do  teach  them  to  make  better  use 
of  their  lives. 

But,  after  all,  the  chief  reason  why  biology  is 
obtaining  a  greater  recognition  as  a  necessary 
branch  of  education,  is  none  of  these,  but  rather 
because  of  its  relations  to  philosophical  thought. 
Modern  biology  represents  to  us  a  final  step  of  the 
belief  in  the  universality  of  law.  A  comprehension 
of  its  import  is  therefore  necessary  to  one  who 
wishes  to  keep  abreast  of  modern  thought.  From 
the  time  when  the  curiosity  of  early  man  was 
aroused  concerning  nature  around  him,  he  has 
been  constantly  asking  for  causes.  At  first  the 
only  sort  of  causality  of  which  he  had  any  con- 
ception was  that  of  personality,  and  he  therefore 
conceived  that  behind  every  phenomenon  of  na- 
ture there  was  a  personality.  The  explanation  of 
causes  was  thus  polytheism.  Slowly  and  irregu- 
larly there  arose  from  this  belief  the  nobler  con- 
ception of  monotheism.  But  all  through  the 
past  centuries  the  Ood  of  monotheism  was 
regarded  as  forming  no  part  of  nature  proper,  but 
as  holding  aloof  from  it,  and  interfering  now 
and  then  to  perform  miracles.  Indeed,  even  to- 
day we  find  not  a  few  who  still  retain  this  con- 
ception, and  scarcely  see  any  room  for  God  ex- 
cept to  explain  mysteries.  But  these  mysteries 
have  been  disappearing.  Little  by  little  did  more 
extended  observations  show  that  nature  acts  with 
uniformity,  and  there  thus  arose,  vaguely  at  first 
but  more  clearly  afterwards,  the  idea  of  natural 
law.  Since  the  time  of  Newton's  discovery  of  the 
first  grand  law  of  nature,  there  has  been  inaugu- 
rated a  new  method  of  research.  Science,  as  we 
now  understand  the  term,  has  arisen,  and  has  been 
trying  to  reduce  the  varied  phenomena  of  nature 
to  an  order,  to  discover  the  laws  regulating  them, 
and  to  investigate  the  former  mysteries  of  nature, 
and  explain  them  by  the  simple  application  of  dis- 
covered law.  One  after  another  have  the  various 
realms  of  nature  been  studied,  and  one  after  an- 
other have  they  been  comprehended  under  the 
universal  reign  of  law.  Nature's  mysteries  have 
been  constantly  uncovered  and  rendered  intelli- 
gible. The  thunder  is  no  longer  a  bolt  thrown  by 
an  angry  deity,  nor  is  the  north  wind  the  breath 
of  an  avenging  god  ;  but  each  falls  in  with  the 
general  order  of  nature,  and  is  explained  by  the 
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action  of  known  laws  and  forces.  Until  within 
very  recent  times,  however,  it  has  not  been 
imagined  that  the  phenomena  of  life  could  be 
brought  under  the  same  laws  which  regulate  the 
inorganic  world.  Life  eeems  so  different  from 
all  that  is  not  living  that  it  has  been  regarded  as 
standing  by  itself.  It  is,  withal,  so  mysterious 
that  it  has  at  all  times  been  regarded  as  a  direct 
instance  of  almighty  power,  and  living  things 
have  been  looked  upon  as  miracles  concerning 
which  it  was  almost  sacrilege  to  question. 

Modern  dynamical  biology  owes  its  existence  to 
the  attempt  to  apply  to  the  organic  world  the  same 
course  of  investigation  which  has  been  successful 
elsewhere  ;  nay,  indeed,  to  apply  to  life  the  same 
chemical  and  physical  laws  which  govern  the  in- 
organic world.  The  first  great  step  was  taken  in 
this  direction  by  Darwin  when  he  tried  to  show 
that  species  were  not  to  be  considered  as  special 
creations,  but  as  having  had  a  natural  rrigin. 
Zoology  and  botany,  as  they  had  been  studied  be- 
fore, were  simply  statical  sciences,  merely  study- 
ing and  classifying  facte  as  they  were  found. 
Modern  biology  is  a  dynamical  science,  in  that  it 
attempts  to  explain  the  facts  of  life.  All  vital 
phenomena  have  been  attacked  with  this  purpose  in 
view,  and  biologists  are  now  strenuously  trying  to 
come  to  some  explanation  of  the  fundamental 
fact  of  life  itself  by  the  application  of  chemical 
and  physical  laws. 

It  is  plain  enough  that  such  study  and  such 
conclusions  are  of  great  significance  to  the 
thoughts  and  beliefs  of  every  one.  It  is  not 
strange  that  these  conclusions,  removing  as  they 
do  so  many  miracles  from  nature,  should  be  re- 
garded by  many  as  conflicting  with  all  theistic  be- 
lief, for  we  are  all  inclined  to  think  a  fact  is  un- 
derstood when  it  is  comprised  under  any  law. 
But  it  is  equally  evident  that  more  careful  thought 
shows  that,  even  accepting  these  conclusions  of 
biology,  we  are  by  no  means  able  to  say  we  have 
fathomed  life,  for  we  do  not  understand  the  rea- 
son for  the  existence  of  any  single  chemical  or 
physical  law.  But  whatever  be  the  conclusion 
which  may  be  reached  as  to  the  ability  of  biolo- 
gists to  explain  life-principles,  or  as  to  the  signifi- 
cance of  the  explanation  when  reached,  it  is  cer- 
tainly a  necessity  for  any  one  who  wishes  to  com- 
prehend the  thought  of  the  times  to  get  acquainted 
more  or  less  intimately  with  these  attempts  of  the 
new  scieuce.  The  students  who  go  out  from  our 
higher  schools  are  to  take  a  stand  among  the  fore- 
most thinkers.  Indeed,  they  are,  it  is  hoped,  to 
advance  the  thought  of  the  world.  Whether  they 
be  theologians,  philosophers,  scientists,  or  teach- 
ers, it  is  necessary  for  them  to  realize  the  mean- 
ing of  the  application  of  dynamics  to  life  :  they 


should  understand  the  positions  held  by  advanced 
biologists,  and  know  at  least  the  sort  of  arguments 
used  to  support  these  positions.  In  this  fact,  then, 
lies  the  essential  reason  for  the  growing  impor- 
tance of  this  study.  As  a  branch  for  special 
study,  biology  has  its  own  fascination  and  defence. 
But  as  fast  as  it  becomes  freed  from  the  burden  of 
detail,  and  becomes  a  study  of  life-principles,  just 
so  fast  will  it  become  recognized  as  a  necessary 
part  of  the  education  of  the  general  student 

H.  W.  Conn. 


THE  bRENCH  LYCEE.    - 

While  much  of  the  educational  inspiration  of 
the  day  is  drawn  from  Germany,  it  must  be  borne 
in  mind  that  France  is  actively  engaged  in  think- 
ing out  the  great  problems  which  are  of  common 
interest  to  all  nations.  We  hear  much  of  the 
'gymnasium1  and  irealschu1e,'  but  not  so  much 
of  the  '  lycee.'  This  word  should  call  to  our 
minds  as  definite  and  accurate  an  idea  as  the  word 

*  gymnasium'  does.  The  material  for  such  an 
idea  is  contained  in  a  short  account  of  the  curricu- 
lum of  a  French  lycee  recently  published  by  Mr. 
W.  H.  Fraser  of  Upper  Canada  college.* 

The  word  *  lycee '  itself,  in  its  present  applica- 
tion to  the  secondary  colleges  of  France,  dates 
back  to  Napoleon  Bonaparte,  and  was  given  by 
him  to  them  when  he  re-organized  the  university 
system.    The  name  was  afterwards  changed  to 

*  college  royal '  at  the  restoration  and  under  Louis 
Phillippe,  but  was  changed  again  to  lycee  in  1848. 

*  Lycee'  is  the  French  form  of  Afrwwn;,  the  gymna- 
sium near  Athens,  where  Aristotle  assembled  the 
members  of  his  school  of  philosophy.  By  exten- 
sion it  was  applied  to  certain  schools  in  Paris  de- 
voted to  science  and  literature.  Almost  every 
considerable  city  and  town  in  France  has  now  its 
lycee,  whilst  in  Paris  there  are  several  of  them, 
for  example,  Lycee  Henri  IV.,  Loiiis-le-Orand,  St. 
Louis,  and  others,  —  enormous  establishments  af- 
fording accommodation  to  many  hundreds  of  stu- 
dents, both  interne*  and  externes,  as  the  students 
in  residence  and  the  outsiders  are  respectively 
called.  Until  recently,  only  boys  enjoyed  the 
privileges  of  these  colleges,  but  now  provision  has 
been  made  in  several  places,  including  Paris,  for 
the  education  of  girls  also.  Their  colleges  are  en- 
tirely distinct,  and  the  programme  of  those  for 
girls  is,  in  the  main,  a  modified  form  of  that  pre- 
pared for  their  brothers. 

The  whole  course  of  the  lycee  should  be  com- 
pleted, and  generally  is  completed,  by  the  pupil 
before  he  has  reached  his  twenty-first  year.  It 
may  be  finished,  however,  by  the  eighteenth 
year.    This  is  not  astonishing,  when  we  reflect  that 
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the  pupil  enters  at  an  early  age,  that  the  sessions 
are  long,  and  that  he  moves  forward  without 
break  or  interruption  through  a  programme  care- 
fully weighed,  measured,  and  detailed  before- 
hand. The  class  hours  are  now  twenty  a  week, 
as  compared  with  twenty-four  previous  to  1884,  a 
reduction  owing  to  the  fact  that  evidence  of  over- 
work had  become  apparent. 

The  whole  work  is  divided  into  eight  classes, 
numbering  from  eighth,  as  the  lowest,  up  to  sec- 
ond, which  is  followed  by  the  classe  de  rhetorique 
and  the  classe  de  philosophie,  not  numbered. 
There  is  below  the  eighth  a  preparatory  class, 
which  is,  in  its  turn,  preceded  by  an  elementary 
division  of  three  classes.  Thus  the  boy  may  enter 
very  young,  and  may  be  promoted  to  the  eighth 
class  when  he  is  nine  years  old.  The  work  in  the 
preparatory  class  consists  of  French  together 
with  German  or  English  ;  to  these  alone  four 
hours  out  of  the  twenty  are  devoted  :  also  history, 
geography,  and  two  hours  a  week  for  arithmetic, 
together  with  an  hour  each  of  object  lesson  and 
drawing.  At  nine  years  of  age,  then,  the  collegian 
is  fairly  launched  upon  his  career.  The  number 
of  hours  devoted  to  his  mother-tongue  is  still  the 
same,  nine  ;  he  has  still  four  hours  a  week  in  Eng- 
lish or  German  ;  history  takes  an  hour  and  a  half, 
and  geography  the  same ;  arithmetic  and  object 
lessons  take  three  hours,  while  drawing,  as  in  the 
preparatory  class,  occupies  an  hour.  The  next 
year,  if  he  has  not  failed  at  examinations,  the 
pupil  proceeds  to  the  seventh  class,  and  must  be  at 
least  ten  years  old.  In  it,  the  division  of  time  to 
the  various  subjects  is  precisely  the  same. 

When  the  pupil  is  at  least  eleven  years  old,  and 
in  the  sixth  class,  i.e.,  at  least  six  years  from  the 
completion  of  his  course,  a  marked  change  takes 
place  in  the  subjects  of  study,  and  in  the  dispo- 
sition of  time.  His  native  language  drops  at  once 
to  three  hours  a  week  ;  he  has  been  exercised  in  it 
for  years  nearly  half  of  the  whole  class-time,  and 
his  style  has  been  largely  formed.  Perhaps  this 
early  and  thorough  practical  exercise  in  his 
mother- tongue  is  a  reason  why  almost  every  edu- 
cated Frenchman  can  express  himself  in  language 
always  elegant,  smooth,  and  concise.  What  is 
lost  by  French  and  modern  languages  in  the  pro- 
gramme is  gained  by  Latin,  which  rises  at  once  to 
ten  hours  a  week.  History  also  gains  an  hour, 
arithmetic  and  science  losing  an  hour,  while  draw- 
ing gains  the  time  which  they  lose.  Thus,  when 
the  Latin  grammar  and  'De  viris  illustrious 
Romae '  is  begun,  the  boy  is  reading  in  English 
Miss  Edgeworth's '  Tales/  *  Evenings  jat  home,'  and 
Miss  Corner's  '  History  of  England,'  or  Benedix's 
'Der  Process,'  'Griechische  Heroengeschichte,' 
etc.,  in  German,  with  exercises  in  reading  and 


conversation.  In  arithmetic,  he  is  doing  vulgar 
and  decimal  fractions,  while  in  drawing,  he  is  at- 
tempting architectural  design  and  the  human 
figure. 

In  the  fifth  class  the  hours  are  precisely  the 
same  until  January,  when  Greek  is  begun,  and  to 
it  two  houns  a  week  are  devoted.  The  Latin  has 
now  got  as  far  as  the  '  Fables  of  Phaedrus,' '  Cor- 
nelius Nepos,'  and  the  *  Metamorphoses  of  Ovid/ 
The  Greek  is  elementary,  but  in  English,  Sir  Wal- 
ter Scott's  'Tales  of  a  grandfather.'  and  other 
works  of  similar  difficulty,  stand  side  by  side  with 
Grimm's  *  Fairy  tales,'  Andersen's  « Tales,'  and 
1  Der  Eigensinn '  of  Benedix.  The  history  corre- 
sponds to  the  language  studied,  so  that  in  this 
class  Greek  history  is  almost  exclusively  read. 
Arithmetic  has  got  as  far  as  the  rule  of  three,  and 
geometry  is  continued.  An  elementary  course  of 
botany  balances  a  similar  course  of  zoology  in  the 
preceding  year. 

In  the  fourth  class,  only  two  hours  are  devoted 
to  the  mother-tongue  ;  Latin  has  six  and  Greek  six 
hours;  modern  languages,  history,  science  (in- 
cluding mathematics),  drawing,  two  each,  and 
geography  one.  French  classical  authors  are  read, 
Caesar,  Ovid,  and  Virgil,  in  Latin,  conjoined  with 
Latin  composition.  In  Greek,  Xenophon,  Lucian, 
and  composition  are  done.  Lessing,  Musaeus, 
Kotzebue,  and  Hoffman,  with  De  Foe,  Irving, 
etc.,  are  read  in  German  and  English.  Roman 
history  is  continued,  while  a  course  of  geology 
replaces  the  botany  of  the  preceding  year. 

At  not  less  than  fourteen  years  the  third  class 
is  entered,  and  the  work  becomes  heavy.  In  this 
class,  mathematical  work  increases,  and  has  three 
hours  assigned  to  it.  Latin  and  Greek  have  each 
five  hours,  with  modern  languages  about  as  be- 
fore. It  would  be  tedious  to  go  into  detail  in  all 
the  classes  ;  the  principal  difference  to  be  noted  in 
the  development  of  the  scheme  in  the  next  three 
years  is  the  increasing  attention  given  to  mathe- 
matics, physics,  and  history. 

At  fifteen  years,  if  the  boy  be  clever,  he  is  in 
the  second  class.  After  the  completion  of  this 
year's  work,  the  programme  divides  into  classe 
de  rhetorique  and  classe  de  philosophie.  The 
French  classics  are  continued  in  the  second  class, 
and  the  older  French  literature  and  philology  are 
studied,  together  with  the  history  of  literature. 
Virgil,  Horace,  Cicero,  Livy,  and  Tacitus  are  read 
in  Latin ;  and  Homer,  Euripides,  Plato,  Xenophon, 
and  Plutarch  in  Greek.  In  the  living  languages, 
pieces  from  Goethe,  Schiller,  Hauff,  Shakspeare, 
Goldsmith,  Walter  Scott,  and  Dickens  are  read, 
and  the  mathematics  go  about  as  far  as  the  end 
of  quadratics. 

As  stated  above,  the  course  now  divides  into 
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two  classes.  In  the  classe  de  rhetorique,  the  lan- 
guages prevail,  while  in  the  classe  de  philosophic, 
metaphysics,  mathematics,and  the  natural  sciences 
prevail.  A  good  idea  of  the  proportion  may  be 
obtained  from  the  time  devoted  to  each  subject. 
In  the  classe  de  rhetorique,  French.  Latin,  and 
Greek  have  each  four  hours ;  modern  languages, 
history,  two  hours  each  ;  mathematics,  etc.,  three 
hours,  and  geography  one.  In  the  classe  de  phil- 
osophie,  mental  and  moral  science  and  logic,  and 
the  French  authors,  occupy  eight  hours,  Latin 
and  Greek  one,  modern  languages  one,  and  his- 
tory two  ;  science  (including  arithmetic,  algebra, 
geometry,  physics,  chemistry,  and  physiology) 
has  eight  hours.  A  fair  idea  of  the  difficulty  of 
this  final  year's  work  may  be  obtained  by  a  glance 
at  the  authors  in  the  classe  de  rhetorique.  Nearly 
all  the  principal  French  classical  authors  are  read ; 
in  Latin.  Terence.  Lucretius,  Virgil,  Horace, 
Cicero,  Livy,  Tacitus ;  in  English  and  German, 
Shakspeare,  Irving,  Byron,  Tennyson,  Dickens, 
George  Eliot,  Lessing,  Goethe,  and  Schiller ;  a 
good  deal  of  modern  history  is  added,  with  plane 
and  spherical  geometry  and  some  chemistry.  It 
might  be  stated  that  two  hours  a  week  are  de- 
voted to  drawing,  but  that  in  the  higher  classes  it 
is  considered  an  extra. 

If  we  reduce  the  above  sketch  to  percentages, 
taking  into  account  the  whole  time  of  the  stu- 
dent, from  entrance  into  the  eighth  class  till  the 
end  of  his  course,  we  obtain  the  following  :  — 

Subject,  French,  20.62  per  cent;  Latin  and 
Greek,  83.74;  modern  languages,  12.23;  history 
and  geography,  14.68  ;  mathematics  and  science, 
14.68 ;  mental  and  moral  science,  5.00  ;  drawing, 
1.25. 

In  this  course  some  things  are  obvious.  The 
preponderance  given  to  language  and  literature, 
Latin  and  Greek,  is  especially  noticeable.  It  can- 
not be  said  that  the  programme  is  a  light  one. 
Another  point  is,  the  very  small  part  which  options 
play  in  it ;  certain  options  are  allowed  to  those 
who  intend  to  become  teachers  of  the  natural 
sciences  or  mathematics,  otherwise  the  framers  of 
it  seem  to  take  for  granted  that  every  boy  should 
go  through  the  same  course  of  mental  gymnastics. 
For  those  who  wish  to  study  a  profession,  or  for 
such  as  wish  to  specialize  further,  the  university 
is  open,  and  the  university  course  presupposes 
as  a  basis  the  broad,  general  culture  of  the  lycee. 


During  the  winter  of  1885-86  there  were  14,- 
633  students  in  the  Italian  universities  :  3,894  of 
these  were  at  Naples,  2,073  at  Turin,  1,216  at 
Rome,  1,168  at  Bologna,  1,006  at  Padua,  and  1,005 
at  Pavia.  At  Ferrara  there  were  but  89.  Of  the 
whole  number,  5,195  were  students  of  medicine. 


WHEN  SHOULD  THE  STUDY  OF  GREEK 

BE  BEGUN t 

The  biennial  conference  of  the  head  mas- 
ters of  the  great  English  schools  and  colleges 
always  develops  some  interesting  discussions 
on  educational  topics  of  current  interest,  as 
well  as  some  very  uninteresting  ones  on 
matters  of  purely  local  interest  and  impor- 
tance. At  the  meeting  in  December  last.  Dr. 
Fearon  of  Winchester  moved  two  resolutions  re- 
garding the  study  of  Greek,  and  spoke  at  length 
in  support  of  them.  The  resolutions  read,  1°, 
that  it  is  desirable  that  the  teaching  of  Greek  to 
boys  should  be  begun  at  a  later  age  than  it  is  at 
present ;  2°,  that  it  is  desirable  that  a  knowledge 
of  Greek  should  not  be  required  for  admission  to 
the  classical  side  of  the  public  schools. 

In  the  published  report  of  Dr.  Fearon's  remarks, 
we  read  that  he  began  by  explaining  what  he 
meant  by  the  words,  'at  a  later  age  than  at 
present.'  He  saicl  that  he  had  recently  himself 
collected  statistics,  and  found,  that,  of  385  boys 
now  learning  Greek,  213  had  begun  at  ten  or 
earlier,  and  of  these  213,  seventy-four  bad  begun 
at  nine  or  earlier.  The  average  age  was  ten,  or 
rather  younger.  He  had  also  consulted  a  number 
of  preparatory  school- masters,  and,  almost  without 
an  exception,  they  put  the  time  that  it  took  them 
to  prepare  boys  in  Greek  for  admission  into  public 
schools  at  from  two  to  three  years.  The  first  prop- 
osition he  wished  to  establish,  was,  that  the  cause 
of  Greek  would  not  suffer  by  raising  the  age  of  be- 
ginning from  ten  to  thirteen.  For  the  last  year 
and  a  half  he  had  kept  accurate  records  of  all 
boys  who  had  passed  through  Winchester,  and 
he  had  submitted  their  records  to  his  staff.  It 
was  difficult  to  arrange  particular  facts  in  a  way 
that  would  carry  general  conviction,  but  the  in- 
ference that  he  and  his  assistant  masters  —  al- 
most without  an  exception  —  had  drawn,  was, 
that  boys  who  had  started  Greek  at  ten  were  no 
better  than  those  who  had  started  at  eleven. 
Some  of  the  most  able  and  brilliant  classical 
scholars  at  Oxford  and  Cambridge  had  begun 
Greek  after  they  were  fifteen.  But  he  did  not 
rest  his  case  on  his  experience  with  promising 
boys,  who,  it  might  be  argued,  would  come  out 
well  under  any  system.  The  facts  as  to  backward 
boys  could  not  be  got  over,  and  were  most  humili- 
ating. Of  thirty-five  boys  who  had  lately  entered 
in  the  bottom  division  at  Winchester,  only  three 
had  reached  a  point  in  the  school  where  they 
read  anything  harder  than  the  shorter  form  of  an 
elementary  Greek  reader.  One  of  them  had 
studied  Greek  for  three  years  before  entering, 
and  for  seven  years  at  Winchester ;  two  others 
had  reached  that  point  after  three  and  a  half 
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years ;  and  thirty  had  not  reached  it  at  all.  Such 
a  state  of  things  appeared  to  him  intolerable,  and 
he  had  fully  made  up  his  mind  to  deal  with  it. 

The  experience  of  the  continent  was  wholly  op- 
posed to  the  English  plan.  At  Basel,  no  language 
except  the  mother-tongne  was  learned  till  ten, 
then  Latin  was  begun,  and  French  and  German 
not  till  thirteen.  The  evidence  from  Germany 
was  more  pertinent,  for  there  both  systems  had 
been  tried.  In  the  gymnasia  of  Hanover,  before 
the  year  1866,  Greek  had  been  begun  in  teriia 
(average  age  thirteen),  whereas  in  Prussia  it  was 
begun  in  quarto  (average  age  twelve).  After 
1866,  the  Hanoverian  system  was  brought  into 
uniformity  with  the  Prussian,  and  this  was  con- 
tinued till  six  years  ago,  when  it  was  determined 
not  to  begin  Greek  till  fourteen.  The  testimony 
of  the  professors  of  Hanover  is,  that,  at  eighteen, 
boys  know  just  as  much  Greek  by  beginning  at 
fourteen  as  by  beginning  at  twelve. 

Passing  to  his  second  proposition,  Dr.  Fearon 
maintained  that  other  subjects  were  squeezed  out 
by  the  premature  study  of  Greek.  In  the  last  five 
years  they  had  had  boys  from  185  preparatory 
schools.  He  had  sent  a  circular  to  sixty* two  of 
the  more  important  among  them,  and  received  an- 
swers from  forty-five.  One  of  the  questions  he 
had  asked,  was,  "  Do  the  requirements  of  public 
schools  compel  you  to  disregard  subjects  to  which 
you  consider  more  importance  ought  to  be  paid  ? '' 
To  this  question,  twenty-one  had  answered  '  no,' 
and  twenty-three  '  yes,1  but  he  confessed  that  the 
question  was  a  wicked  one,  and  that  he  could 
hardly  expect  masters  to  pass  condemnation  on 
their  own  system  of  teaching.  In  this  matter  they 
must  go  behind  the  judgment  of  preparatory  mas- 
ters, and  he  found  by  experience  that  it  was  pre- 
cisely in  this  matter  that  preparatory  masters 
erred  and  came  short.  They  sent  to  Winchester, 
boys  admirably  grounded  in  Latin  grammar,  but 
sadly  deficient  in  English  history  and  French.  In 
the  last  year  he  had  been  advised  to  reject  boys 
for  total  ignorance  of  French.  And  he  found, 
moreover,  not  only  that  the  most  backward  boys 
in  Latin  and  Greek  were  the  most  backward  in 
French,  but  also  that,  they  were  comparatively 
more  backward  in  French  than  in  classics,  proving 
that  all  their  energy  had  been  put  into  Greek  and 
Latin.  The  only  safe  guide  in  this  question  was 
to  look  to  the  training  of  boys'  minds  and  educa- 
tion generally.  To  judge  from  the  experience  of 
the  teachers  of  lower  forms,  and  his  own  experi- 
ence as  an  examiner,  the  boys  who  were  best  at  a 
mechanical  knowledge  of  Greek  grammar  were 
those  who  were  getting  least  good  as  to  the  culture 
of  general  intelligence.  He  was  convinced,  from 
his  own  observation,  that  the  two  main  difficulties 


of  young  boys  arose  from  the  multiplicity  of  sub- 
jects, and  from  the  number  of  subjects  all  of  the 
same  kind.  Their  brains  got  perfectly  muddled 
by  being  driven  from,  one  point  to  another.  So 
far  from  the  study  of  Greek  suffering  by  the 
change,  he  believed  that  it  would  gain.  Boys 
would  come  more  freshly  to  the  subject  at  thir- 
teen or  fourteen,  with  minds  more  matured,  and 
able  to  see  the  points  that  masters  were  driving  at, 
and  we  should  rid  of  one  absurdity  our  present 
Procrustean  education. 

In  conclusion,  he  recommended:  1°.  That  the 
study  of  Greek  should  not  begin  before  the  age  of 
thirteen  or  fourteen,  and  that  it  should  not  be 
introduced  at  all  in  the  entrance  examinations  of 
public  schools.  This  step  he  intended  to  carry  out 
himself.  2°,  That  Greek  should  be  rigidly  excluded 
from  examinations  for  entrance  scholarships. 
Latin  and  English  would  afford  a  much  sounder 
test,  and  it  would  be  a  great  advantage  to  have 
from  the  first  the  teaching  of  Greek  in  their  own 
band.  8°,  He  would  give  up  Greek  with  boy* 
who  showed  no  taste  for  Greek,  or  who  intended 
to  leave  school  at  seventeen.  He  knew  that  this 
declaration  would  lose  him  votes,  but  he  could  not 
himself  continue  the  system  which  allowed  boys 
to  be  studying  Greek  delectus  for  ten  years.  They 
could  not  dictate  to  preparatory  schools,  but  these 
would  follow  if  the  head  masters  gave  them  a 
lead.  By  thus  postponing  and  limiting  the  study 
of  Greek,  they  would  do  nothing  to  injure  the 
cause  of  Greek  scholarship,  and  they  would  do- 
much  to  set  the  education  of  the  country  on  a 
more  satisfactory  basis  than  it  was  at  present. 

Familiar  as  this  sort  of  argument  is  in  the 
United  States  and  on  the  continent  of  Europe,  it 
is  still  considered  ultra-radical  in  England  ;  and  it 
is  somewhat  surprising  that  Dr.  Fearon's  resolu- 
tions and  remarks  met  with  no  greater  opposition 
than  they  did.  In  fact,  a  number  of  head  masters- 
sided  more  or  less  strongly  with  Dr.  Fearon.  No 
immediate  action  was  taken  on  the  resolutions  by 
the  conference,  however,  and  they  were  referred 
to  a  committee,  after  having  an  amendment  to  the 
effect,  that,  "it  is  desirable  to  arrive  at  some 
greater  agreement  as  to  the  stage  in  education 
which  should  be  reached  before  Greek  is  begun  by 
boys  intended  for  a  classical  school,'*  tacked  on  to 
them. 


THE  GREEK  ELEMENT  IN  ENGLISH. 

The  crusade  against  the  study  of  Greek,  which 
is  the  fashion  just  now,  is  not  always  successfully 
met  by  the  defenders  of  that  study,  because  they 
either  understate  their  own  position  or  else  miss 
altogether  the  true  point  of  the  discussion.    The: 
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study  of  Greek  is  not  going  to  retain  its  place  be- 
•cause  some  celebrated  mediaeval  and  modern  in- 
tellects were  trained  in  it.     It  must  rest  its  claim 
upon  the  higher  ground  of  its  humanizing  influ- 
ence and  its  unexcelled  literary  culture.    Greek 
also  appeals  to  us  as  having  no  inconsiderable 
share  in  the  formation  of  our  own  language  as  we 
know  and  use  it  to-day,  especially  in  the  nomen- 
clature and  terminology  of  philosophy  and  the 
sciences.     The  value  of  the  study  on  this  ground 
is  not  referred  to  often  enough,  and  we  have  never 
seen  it  more  simply  and  deftly  emphasized  than 
in  Dr.  Goodell's  little  book  entitled  •  The  Greek  in 
English.'1     As  the  author  puts  it  in  his  preface, 
"  The  object  of  this  book  is  to  enable  pupils  to  gain 
some  real  and  living    knowledge  of   that  part 
of  English   which    came    from    Greek.  ...    It 
merely  attempts  to  teach  that  minimum  which 
even    those  who  wish    to   banish   the  study  of 
Greek  from  our  schools  would  admit  can  least 
easily  be  spared  ;  and  it  is  written  in  the  belief 
that  that  portion  is  absolutely  essential  to  a  ready 
command  of  a  full  English   vocabulary."    And 
this  is  the  kernel  of  the  book.     It  is  written  to 
help  students  to  an  understanding  of  English,  in 
so  far  as  English  is  derived  mediately  or  immedi- 
ately from  Greek. 

The  work  is  arranged  about  a  grammatical  out- 
line somewhat  like  that  usually  found  in  Greek 
primers  of  the  old-fashioned  sort,  because  the 
author  believes  that  to  be  the  simplest  and  quick- 
est way  of  learning  what  he  has  to  teach.  The 
vocabulary  is  rather  representative  than  complete, 
but  it  is  reasonably  full.  We  are  quite  ready  to 
believe  that  Dr.  Gcodell's  book  will  commend  it- 
self to  many  preparatory  teachers  as  giving,  not 
all  that  the  beginner  who  has  a  college  course  in 
view  wants  to  know,  but  that  minimum  of  Greek 
that  is  a  necessary  part  of  the  equipment  of  every 
well-educated  man. 

Dr.  Goodell  makes  a  curious  slip  —  unless,  in- 
deed, he  holds  the  not  impossible  but  improbable 
opinion  advanced  by  Clement  of  Alexandria,  that 
*  metaphysics '  is  equivalent  to  supranatural — when 
he  instances  '  metaphysics '  as  one  of  the  words 
into  which  a  deeper  insight  is  given  us  by  a  knowl- 
edge of  Greek  ;  for  the  prevailing  opinion  is  that 
the  word  '  metaphysics  *  is  a  conglomerate  used  by 
Andronicus  of  Rhodes  to  denote  that  portion  of 
Aristotle's  writings  which  came  after  the  treatise 
on  physics  in  his  arrangement  (rd  fiera  ra  $voik6). 
Therefore  the  fact  that  metaphysics  means  ontol- 
ogy, the  science  of  being,  is  purely  accidental ;  it 
might  just  as  well  have  come  to  mean  ethics  or  psy- 
chology ;  and  a  knowledge  of  Greek,  while  it  ex- 
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plains  the  genesis  of  the  word,  can  hardly  be  said 
to  give  us  a  '  lively  sense  of  its  exact  meaning.' 


R0SENKMAN2TS  PHILOSOPHY  OF  EDUCA- 
TION. 

The  influence  of  Professor  Rosenkranz  on  the 
educational  thought  of  Germany  has  been  very 
great.  Born  early  in  the  century,  he  was  a  uni- 
versity student  at  a  period  of  great  philosophical 
and  pedagogical  activity.  Fichte,  Schelling,  Hegel, 
and  Schleiermacher  were  then  the  great  leaders  of 
German  thought,  and  Rosenkranz  came  under  the 
personal  influence  of  the  two  latter.  While  yet  a 
very  young  man,  —  he  was  twenty-eight  years  of 
age  at  the  time,  —  he  entered  upon  his  long  tenure 
of  the  chair  of  philosophy  at  Konigsberg  in  suc- 
cession to  Kant  and  Herbart.  The  work  of  which 
the  book  before  us  is  a  translation  was  published 
in  1848,  under  the  title  '  Paedagogik  als  system.' 
It  may  be  said  to  have  raised  pedagogical  discus- 
sion in  Germany  from  the  petty  details  of  kinder- 
garten and  administration  to  the  high  plane  of 
philosophy.  The  work  has  also  had  a  wide  circu- 
lation, considering  its  character,  in  this  country, 
for  it  was  originally  translated,  some  fifteen  years 
ago,  for  the  Journal  of  speculative  philosophy, 
and,  in  adition  to  its  circulation  in  that  form,  two 
thousand  copies  of  a  reprint  failed  to  meet  the  de- 
mand for  it.  For  the  present  and  second  edition, 
which  Dr.  William  T.  Harris  publishes  as  the  first 
volume  in  the  International  education  series,  edited 
by  him,  the  translation  has  been  revised  and 
popularized,  and  accompanied  with  a  full  com- 
mentary and  analysis,  prepared  by  Dr.  Harris  him- 
self. These  latter  are  so  elaborate  that  they  un- 
questionably veil  to  a  certain  extent  Rosenkranz's 
own  work,  but  just  as  unquestionably  do  they  add 
to  the  value  of  the  book  for  teachers. 

The  translation  of  the  title  by  « philosophy  of 
education  '  is  a  happy  one,  for  it  sets  the  book  be- 
fore American  readers  in  its  true  light.  It  tells 
them  in  a  word  that  there  is  a  science  of  educa- 
tion, and  that  that  science  claims  a  place  in  the 
philosophical  encyclopaedia  in  the  closest  connec- 
tion with  psychology  and  ethics.  For  pedogogics 
may  be  best  described  as  psychology  and  ethics 
applied.  The  title  indicates,  also,  the  stand-point 
and  method  of  the  book,  for,  as  Dr.  Harris  says  in 
his  preface,  to  earn  this  title,  "a  work  must  not 
only  be  systematic,  but  it  must  bring  all  its  details 
to  the  test  of  the  highest  principle  of  philosophy." 

It  must  be  premised  that  Rosenkranz's  philoso- 
phy, and    hence   this   theory   of   education,   is 

The  philosophy  of  education.  By  Johann  Karl  Friedbich 
Rosbnkranz.  Translated  by  Anna  C.  Brackktt.  Nejr 
York,  Appleton.  12°. 


Febkuabi  18,  1887.] 


SCIENCE. 


175 


strongly  Hegelian  in  form  and  statement,  and 
hence  abounds  in  the  eccentricities  and  meta- 
physical peculiarities  of  that  great  thinker.  But 
to  our  mind,  this  does  not  impair  the  usefulness 
and  timeliness  of  the  book,  for  whatever  Hegel's  ex- 
aggerations may  have  been,  and  despite  the  fact 
that  his  philosophy  is  on  the  wane,  he  seized  hold 
on  a  great  number  of  spiritual  truths,  and  formu- 
lated them  as  they  had  never  been  formulated  be- 
fore. 

The  key-note  of  Rosenkranz's  pedagogical  phi- 
losophy is,  that,  **  man's  true  nature  is  not  found 
in  him  at  birth,  but  has  to  be  developed  by  his 
activity  ;  his  true  nature  is  his  ideal,  which  he 
may  actualize  by  education.'* 

The  book  is  divided  into  three  parts.  The  first 
considers  the  idea  of  education  in  general,  its 
nature,  form,  and  limits.  The  second  part  treats 
of  the  special  elements  of  education,  the  physical, 
the  intellectual,  and  the  practical  (in  the  sense  of 
will-education),  and  discusses  the  various  stages  of 
the  process  of  education  and  the  problems  pre- 
sented by  them.  The  third  is  given  over  to  par- 
ticular systems  of  education,  and  is  a  short  history 
of  educational  theories. 

Roeenkranz  strikes  a  true  note  when  he  puts 
pedagogics  on  a  psychological  basis,  "  the  nature 
of  education  is  determined  by  the  nature  of  mind  " 
(p.  19),  "  the  general  form  of  education  is  deter- 
mined by  the  nature  of  the  .mind  "  (p.  26),  and 
passim.  The  limits  of  education  are  three.  The 
first  is  the  subjective  limit,  and  is  found  in  the 
individuality  of  the  pupil.  "Whatever  does  not 
exist  in  this  individuality  as  a  possibility  cannot 
he  developed  from  it.  Education  can  only  lead 
and  assist :  it  can  not  create  "  (p.  47).  The  second 
limit  is  the  objective  one,  and  lies  in  the  means 
which  can  be  appropriated  for  education.  "  That 
a  talent  for  a  certain  culture  shall  be  present,  is 
certainly  the  first  thing;  but  the  cultivation  of 
this  talent  is  the  second,  and  no  less  necessary. 
But  how  much  cultivation  can  be  given  to  it,  ex- 
tensively and  intensively,  depends  upon  the  means 
used,  and  these  again  are  conditioned  by  the 
material  resources  of  the  family  to  which  one  be- 
longs. The  greater  and  more  valuably  the  means 
of  culture  which  are  found  in  a  family,  the  greater 
is  the  immediate  advantage  which  the  culture  of 
each  one  has  at  the  start"  (p.  48).  The  third 
limit  of  education,  Rosenkranz  calls  the  absolute 
limit.  And  this  is  defined  as,  "  the  time  when  the 
youth  has  apprehended  the  problems  which  he  has 
to  solve,  has  learned  to  know  the  means  at  his 
disposal,  and  has  acquired  a  certain  facility  in 
using  them.  ...  To  treat  the  youth,  after  he 
has  passed  this  point  of  time,  still  as  a  youth,  con- 
tradicts the  very  idea  of  education,  which  idea 


finds  its  fulfilment  in  the  attainment  of  this  state 
of  maturity  by  the  pupil"  (p.  49).  After  this 
limit  is  reached,  self -education  supplants  instruc- 
tion by  teachers,  and  the  ideal  to  be  had  in  view, 
and  the  methods  to  be  followed,  must  have  been 
implanted  during  the  antecedent  period. 

It  would  unduly  tax  our  space,  and  it  is  not 
necessary,  to  select  for  emphasis  the  many  valu- 
able and  suggestive  points  in  Rosenkranz's  treat- 
ment of  specific  educational  subjects.  They  will 
appeal  at  once  to  every  educator  who  reads  the 
book.*  But  some  specially  pregnant  passages  may 
be  quoted.  * '  Mens  sana  in  corpore  sano  is  correct 
as  a  pedagogical  maxim,  but  faults  in  the  judgment 
of  individual  cases  ;  because  it  is  possible,  on  the 
one  hand,  to  have  a  healthy  mind  in  an  unhealthy 
body,  and,  on  the  other  hand,  an  unhealthy  mind 
in  a  healthy  body.  Nevertheless,  to  strive  after 
the  harmony  of  soul  and  body,  is  the  material 
condition  of  all  normal  activity.  The  develop- 
ment of  intelligence  presupposes  physical  health" 
(p.  68).  "  What  we  learn  through  books  forms  a 
contrast  to  what  we  learn  through  living.  Life 
farces  upon  us  its  wisdom;  the  book,  on  the  con- 
trary, is  entirely  passive.  ...  If  we  are  indebted 
to  life  for  our  perceptions,  we  must  chiefly  thank 
books  for  our  understanding  of  our  perceptions. 
We  call  book-instruction  '  dead '  when  it  lacks,  for 
the  exposition  which  it  gives,  a  foundation  in 
illustration  addressed  to  sense-perception,  or  when 
we  do  not  add  to  the  printed  description  the  percep- 
tions which  it  implies :  and  these  two  are  quite 
different"  (p.  121).  "The  course  of  study  must 
be  arranged  so  as  to  avoid  two  extremes :  on  the 
one  hand,  it  has  to  keep  in  view  the  special  aim 
of  the  school,  and,  according  to  this,  it  tends  to 
contract  itself.  But,  on  the  other  hand,  it  must 
consider  the  relative  dependence  of  one  specialty 
upon  other  specialties  and  upon  general  culture. 
It  must  leave  the  transition  free,  and  in  this  it 
tends  to  expand  itself"  (p.  188).  •« Social  culture 
contains  the  formal  phase,  moral  culture  the  real 
phase,  of  the  practical  mind.  Conscience  forms 
the  transition  to  religious  culture.  In  its  univer- 
sal and  necessary  nature,  it  reveals  the  absolute 
authority  of  spirit.  The  individual  discerns,  in 
the  depths  of  his  own  consciousness,  commands 
possessing  universality  and  necessity  to  which  be 
has  to  subject  himself.  They  appear  to  him  as 
the  voice  of  God.  Religion  makes  its  appearance 
as  soon  as  the  individual  distinguishes  the  Abso- 
solute  from  himself,  as  a  personal  subject  exist- 
ing for  and  by  Himself,  and  therefore  for  him. 
The  atheist  remains  at  the  stage  of  insight  into 
the  absoluteness  of  the  logical  and  physical,  aes- 
thetic and  practical,  categories.  He  may,  there- 
fore, be  perfectly  moral.     But  he  lacks  religion, 
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though  he  loves  to  characterize  his  uprightness  by 
this  name,  and  to  transfer  the  dogmatic  defini- 
tions of  positive  religion  into  the  ethical  sphere  " 
(p.  168).  "  Education  has  to  prepare  man  for  re- 
ligion in  the  following  respects  :  1°,  it  gives  him 
the  conception  of  it ;  2°,  it  endeavors  to  hare  this 
conception  realized  in  his  life ;  8°,  it  subordinates 
the  theoretical  and  practical  process  in  adapting 
him  to  a  special  stand-point  of  religious  culture  " 
(p.  159). 

In  treating  the  history  of  educational  theories, 
Rosenkranz  distinguishes  three  types,  the  nation- 
al, the  theocratic,  and  the  humanitarian.  "The 
first  works  after  the  manner  of  nature,  since  it 
educates  the  individual  as  a  type  of  his  {ace" 
(p.  188).  The  theocratic  system  resembles  the  na- 
tional, but  it  makes  the  ground  of  the  uniformity 
of  the  individuals  not  merely  the  natural  element 
in  common,  but  it  takes  as  the  common  interest 
the  result  of  spiritual  unity,  which  neglects  na- 
ture and  concentrates  itself  upon  the  events  of  its 
own  history.  "The  theocratic  system  educates 
the  individual  as  the  servant  of  God*'  (p.  188). 
The  third  system  "emancipates  the  individual, 
and  elevates  him  to  the  enjoyment  of  freedom  as 
his  essence  ;  educates  him  within  national  limits 
which  no  longer  separate  but  unite ;  and,  in  the 
consciousness  that  each,  without  any  kind  of  me- 
diation, has  a  direct  relation  to  God,  makes  of 
him  a  man  who  knows  himself  to  be  a  member 
of  the  spiritual  world  of  humanity  "  (p.  188). 

It  is  almost  impossible  to  exaggerate  the  im- 
portance of  this  treatment  of  education  for  teach- 
ers and  the  American  public  generally.  Too  often 
given  over  to  shallow  theory,  false  practice,  and 
superficial  sentimentalism,  a  broad,  deep,  and 
philosophic  treatment  of  education  will  be  for 
them  both  a  stimulant  and  a  tonic.  To  those  used 
to  the  trashy  educational  journals  and  books  now 
so  current  among  us,  Rosenkranz  will  undoubt- 
edly be  difficult  reading.  But  be  needs  more  than 
reading ;  he  must  be  studied.  The  certain  effect 
of  the  study  will  be  to  develop  tbe  intellectual  and 
moral  insight  of  the  student,  and,  where  a  vicious 
activity  and  bold  experimental  ism  exist,  to  sub- 
stitute for  them  a  true  practice  and  a  sound  phi- 
losophy. 

The  Swedish  society  of  anthropology  and 
geography  has  published  a  collection  of  drawings 
made  by  C.  Bovallius  during  his  stay  in  Nicaragua 
in  1883-88.  Though  zoological  researches  were 
the  main  object  of  tbe  author's  journeys,  he 
availed  himself  of  the  opportunity  to  make  some 
archeological  collections.  He  went  over  the  same 
ground  as  Squier  did  more  than  thirty  years  ago, 
but  he  found  many  new  relics  of  the  ancient  in- 


habitants. He  publishes  drawings  of  many 
statues  hitherto  unknown,  and  as  he  does  not  con- 
sider some  of  Squier's  reproductions  sufficiently 
exact,  he  gives  his  own  copies  of  the  originals. 
The  volume  contains  41  plates,  and  a  map  of 
Nicaragua  and  Costa  Rica.  In  the  plates  we  find 
represented  objects  from  Zapatera,  a  small  island 
in  the  lake  of  Nicaragua,  rock  carvings  from 
Ceiba,  a  small  island  near  the  former,  and  ceramic 
objects  from  Ometepic,  Zapatera.  and  Ceiba. 
The  author  gives  a  brief  introduction  on  the 
tribes  of  Nicaragua,  and  descriptive  text  to  ac- 
company the  plates. 

—  The  last  number  of  the  Quarterly  journal  of 
microscopical  science  (vol.  xxvii.  part  ii.  p.  285) 
contains  a  very  severe  criticism  of  Dr.  Patten's 
paper  on  the  *  Eyes  of  mollusks  and  arthropods.' 
The  review  is  unsigned,  but  was  presumably,  we 
venture  to  say,  written  by  the  editor  of  the 
journal,  Professor  Lankester,  who  is  certainly  a 
competent  authority  to  pass  judgment.  Fault  is 
not  found  with  the  new  observations  recorded  by 
Dr.  Patten  :  on  the  contrary,  they  are  accepted  as 
sincere  and  valuable.  The  full  severity  of  the  con- 
demnation is  turned  upon  the  theories  and  gener- 
alizations of  the  author,  and  upon  his  criticisms 
of  preceding  investigators.  The  accusation  is 
brought  that  the  author  has  promulgated  many 
false  views  and  crude  theories,  such  as  would 
have  appeared  possible  only  to  an  ignorant  thinker ; 
further,  that  he  has  recklessly  set  aside  by  simple 
denials  many  statements  of  esteemed  observers, 
on  the  ground  that  they  were  irreconcilable  with 
his  own  conclusions  ;  finally,  that  be  used  a  tone 
in  his  criticisms  which  is  unpardonable  in  a 
scientific  discussion  under  any  circumstances.  It 
is  very  rare  that  such  heavy  charges  are  made 
against  any  scientific  writer.  Their  extreme 
gravity  renders  it  specially  incumbent  upon  us  to 
reserve  our  judgment  until  Dr.  Patten  shall  have 
made  his  answer.  As  we  have  directed  attention 
to  the  accusation,  we  shall  be  glad  to  give  due  at- 
tention also  to  the  defence. 

—  As  part  of  the  scheme  of  the  late  Colonel 
Roudaire  an£  M.  de  Lessens  to  form  an  inland 
«  African  sea,*  it  was  suggested  that  an  attempt  be 
made  to  obtain  water  from  artesian  wells,  with 
the  idea  of  cultivating  the  sourrounding  country 
and  using  the  rents  for  building  the  canal  intended 
to  connect  the  Mediterranean  with  the  proposed 
sea.  The  first  well  was  started  in  Hay,  1885. 
Water  was  found  at  a  depth  of  295  feet,  and  in 
June,  1886,  was  running  at  the  rate  of  2.340  gal- 
lons per  minute.  As  a  consequence,  the  banks  of 
the  Melah  River  (Tunis),  which  a  very  few  months 
ago  were  deserts,  are  now  populated  and  productive. 
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Contents  of  foreign  educational  periodicals. 

Central-organ  fiir  die  Interessen  des  Realschul- 
wesens,  December  issues.  —  Zweik&mpfe  zwischen 
dpricbwdrtern.  Dr.  Friedrich  — Womit  muss  der eng- 
liacbe  Unterricht  in  Deutechland  beginnen  ?  Dr.  Ernst 
Friedrich.  —  Die  Einheitsschule.  —  Nacbrichten, 
Bucher.  —  Anzeigen,  u.s.  w. 

Zeitsckriftfikr  das  Realschulwesen.  —  Die  Bezeich- 
nvmg  der  Au»«prache  in  den  englischen  Lehrbuchern, 
Prof.  J.  Resch.  — Ueber  das  spbftriscbe  Dreieck,  Ed- 
aard  Qrohmann.  —  Schulnachrichten,  ReceDsionen, 
n.8.w. 

Revue  Internationale  de  Venseignement,  Jan.  15 

—  La  question  des  university's  franc,  aises,  Ernest 
Lavisse.  — La  reforme  des  etudes  juridiques  en  Alle- 
magne,  Oeorges  Blonde  1.  —  Histoire  de  la  civilisa- 
tion dans  1a  sud-ouest  de  la  France,  Camilla  Julian. 

—  Un  professeur  f rancais  ;  M.  Belot,  M.  Bayet.  — 
Chronique,  correspondance,  nouvelles  et  informa- 
tions, bibliographic,  etc. 

Revue  de  Geographic,  December.  Des  rapports 
entre  leg  populations  et  le  climat  sur  les  bords  euro- 
peens  de  la  Mediterranee,  M.  Vidal-Lablache.  —  La 
societe  de  topographic  de  France  et  l'ecole  de  geog- 
raphic, M.  Bardoux.  —  De  la  constitution  de  la 
science  geograpbique,  M.  L.  Drapeyron.  —  De  la 
topographic  appliquee  k  la  colonisation  de  la  cGte 
occidentale  d'Afrique,  M.  Ch.  Borer.  —  Le  mouvc- 
ment  geograpbique,  M.  Delavau. 

Revue  de  Venseignement  secondaire,  Jan.  1.  —  Re- 
vue de  quinzaine,  M.  Zevort.  —  Les  essais  de  Mon- 
taigne ;  notre  bibliographie,  H.  Gustave  Allais.  — 
Agregation  de  Tenseignement  special  en  1887  ;  Bibli- 
ographie speciale.  —  L'anglais,  langue  complemen- 
taire  de  l'aliemand,  M.  G.  S. 

Revista  de  la  association  de  Maestro*,  October 
(Buenos  Aires).  —  Horarios  escolares  (carta  de  Berra.) 
— Reformas  escolares,  conferencia  por  el  profesor 
normal  Pablo  A.  Pizzurno.  —  Las  reuniones  peda- 
gogics* y  los  horarios.  —  Una  estatua  a  Pestalozzi. 

—  Parasitos  de  la  educacion  (artfeulo  dedicado  a 
todns  los  snperintendentes).  —  Indicationes  utiles  a 
los  maestros. 

Rivista  pedagogiea  italiana,  Dec.  15.  —  Un'  in- 
chiesta  peicologica  sulP  infanzia,  E.  Mortelli  —  If  ili- 
tarizzazione  o  semi  -  militarizzamento  dei  convitti 
nazionali,  A.  Gelmini.  —  I  iavoro  manuale  nella 
scuola  popolare  (continuazione  e  fine),  C.  Grimaldi. 

—  Sol  passaggio  delle  scuole  eleroentari  alio  stato.  — 
Poche  osservazioni  di  un  maestro  elementare,  A. 
Gnutti.  —  Dalle  varie  provincie  del  regno.  —  L'istru- 
fione  primaria  in  Livorno,  Plinio.  —  Qua  e  la  f rai 
programmi  didattici,  F.  Veniali.  —  Libn  e  giornali. 

—  Intorno  all*  insegnamento  agrario  nelle  acuoli 
rnrali.  —  Le  scienze  naturali  nelle  scuole  elementari. 

Zeitschrift  fur  Sehul-geographie,  January.  —  Die 
Verwertung  deutscher  Dichtung  und  Sage  fur  den 
Reoitraphiachen  Unterricht,  S.  Gorge.  —  Der  erd- 
kondliche  Unterricht  an  den  bdberen  M&dcben- 
scbulen  in  Deutschland.  —  Winnipeg.  —  Repertorium 
der  methodischen  Literatur.  —  Relief karten.  —  No- 
tizen,  Zeitschriften,  u.s.w. 


Educational  articles  in  miscellaneous  periodicals. 


Enseignement  secondaire  et  les  dernieres  reformes, 
P.  M.  Gabriel  Com  pay  re.  La  revue  generate, 
Jan.  1. 

Faitb  and  physical  science.  W.  H.  Mallock,  Forum, 
February. 

Generalizations  of  science,  the.  Prof.  C.  L.  Morgan, 
Mind,  January. 

How  I  was  educated.  Andrew  D.  White.  Forum, 
February. 

Laws  of  habit,  the.  Prof.  William  James.  Popular 
science  monthly,  February. 

McCosb.  James,  the  president  of  Princeton  college. 
Century  magazine,  February. 

Methods  experimental©  chez  les  anciens,  la.  V. 
Brochard.     Revue  phUosophique,  January. 

Mouvement  intellectual,  le.  MM.  Frary  et  Bourget. 
Nouvelle  revue,  Jan  1. 

Peusee,  la.     A.  Gautier.     Revue  scientifique,  Jan  1. 

Physiological  selection.  George  J.  Romanes.  Nine- 
teenth century,  January. 

Political  economy  in  America.  Dr.  R.  T.  Ely.  North 
American  review,  February. 

Question  du  Latin  en  Allemagne,  la.  M.  Schwied- 
land.     Revue  scientiflque,  Jan.  1. 

Ranke  and  his  method.  Dr.  J  H.  W.  Stuckenberg. 
Andover  review,  February. 

Religious  exercises  in  state  schools.  Prof.  N.  R. 
Davis.     Forum,  February. 

Renan's  later  works.  Andrew  Lang.  Fortnightly 
review,  January. 

Schools  as  prisons  and  prisons  as  schools.  Lord  Nor- 
ton.    Nineteenth  century,  January. 

School  of  English  literature,  a.  Unsigned.  Quarter- 
ly review,  January. 

Science  in  religious  education.  Daniel  G.  Thompson 
Popular  science  monthly,  February. 

Spencer's  *  Unknowable.'  Unsigned.  Scottish  re- 
view, January. 

University  of  London,  the.  Unsigned.  Quarterly 
review,  January.. 


Publications  received  at  Editor's  Office,  Feb.  7-is. 


Bastian,  A.     Die  Seele  indischer  und  hellenischer  Philosophic 
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Statistics,  the  Commissioner  of  Education,  State  Officials,  and 
other  Authoritative  Sources,  xso  Pages  Text,  151  plates  (31 
double),  379  Maps  (33  folio).  969  Charts  and  Diagrams.  Sold  only 
by  Subscription.  Descriptive  circular  sent  on  application. 
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FRIDAY,  FEBRUARY  26,  1887. 

COMMENT  AND  CRITICISM. 
The  full  discussion,  from  both  the  economic 
and  the  commercial  standpoints,  that  the  inter- 
state commerce  bill  has  received  in  the  United 
States,  bi ought  out  the  many  points  of  contact 
between  the  railway  problem  as  it  presents  itself 
to  this  and  to  other  nations.     We  have  had  forced 
home  upon  us  the  conviction,  that  while  local 
conditions  may  vary,  yet  the  question  at  issue  is 
substantially  the  same,  whether  it  presents  itself 
here  or  in  Great  Britain  or  Germany.    For  this 
reason  the  observations  concerning  the  railways 
and  transportation  made  by  the  British  commis- 
sion on  the  depression  of  trade  —  of  whose  report 
we  present  an  account  elsewhere — will  be  of  in- 
terest to  those  who  have  studied  the   railway 
problem  in  the  United  States.    The  report  of  the 
majority  of  the  commission  finds,  that,  among 
all  tbe  causes  which  are  said  to  have  aggravated 
the  prevailing  depression,  none  has  been  so  per- 
sistently put  forward  as  the  difficulties  connected 
with  the  transportation  of  goods.    The  complaints 
made  before  the  commission  under  this  head  are 
of  three  classes  :  "1°,  that  the  railway  companies 
regulate  their  charges  so  as  to  favor  one  district, 
or  place,  or  trade,  at  the  expense  of  another,  and 
the  importer  of  foreign  goods  at  the  expense  of 
the  home  producer ;  2°,  that  the  cost  of  transit  in 
this  country  is  excessive  as  compared  with  the 
charges  made  for  similar  services  in  other  coun- 
tries, and  that  consequently  our  home  trade  is 
being  crippled  or  destroyed  to  the  advantage  of 
our  foreign  competitors,  who  are  able  to  place 
their  goods  in  our  markets  at  a  less  expense  than 
the  home  producers,  who  carry  on  their  operations 
at  a  much  less  distance  ;  8°,  it  is  contended  that 
if  the  water  communications  of  the  country  were 
properly  developed,  an  effective  competition  would 
thus  be  established  which  would  regulate    the 
monopoly  now  possessed  by  the  railways." 


or  locality  loses,  another  must  gain.  Further- 
more, if  companies  be  compelled  to  withdraw  the 
advantages  complained  of  in  the  case  of  imported 
goods,  what  assurance  is  there  that  it  may  not  be 
found  necessary  to  follow  the  same  treatment  with 
goods  intended  for  export,  and,  in  fact,  to  abolish 
all  through  rates  ?  In  regard  to  the  second  point, 
it  is  admitted  that  railway  transportation  is 
cheaper  on  the  continent  than  in  Great  Britain, 
because  of  the  lower  initial  cost  of  the  continental 
railways,  and  because  the  longer  distances  to  be 
traversed  there  operate  to  reduce  the  rate  per 
mile.  But  it  is  contended  that  the  present  rates 
—  which  have  parliamentary  sanction — only  af- 
ford an  average  return  of  about  four  per  cent  on 
the  capital  invested,  and  consequently  cannot  be 
reduced.  The  commission  adds  that  it  is  not 
so  much  the  cheapness  of  land  transportation  on 
the  continent  that  is  felt,  but  the  cheapness  of  the 
sea  transportation  between  the  continent  and 
Great  Britain :  for  the  complaints  arise  princi- 
pally from  the  inland  towns  which  have  no  trans- 
pott  save  that  afforded  by  the  railways,  and  con- 
sequently are  at  a  disadvantage  as  compared  with 
sea-coast  towns.  As  this  advantage  in  favor  of 
the  latter  is  perfectly  natural,  the  commission 
finds  no  justification  for  interfering  with  it.  On 
the  third  point  both  complainants  and  commission 
agree,  and  the  latter  recommends  the  adoption 
of  measures  which  will  permit  of  the  free  devel- 
opment of  canals  wherever  they  are  likely  to  be 
useful  and  prevent  their  being  controlled  by  the 
railway  companies,  as  appears  to  be  the  case  in 
many  parts  of  the  country. 


The  report  states,  that,  so  far  as  the  first  of  these 
points  goes,  even  if  proved,  it  could  only  account 
for  a  local  and  not  for  any  such  wide-spread  de- 
pression as  is  found  to  prevail ;  for  what  one  trade 

Na  SU-1897. 


The  bill  which  has  been  introduced  in  the 
assembly  of  the  state  of  New  York,  entitled  "An 
act  to  regulate  the  licensing  and  registration  of 
physicians  and  surgeons,  and  to  codify  the  medi- 
cal laws  of  the  state  of  New  York,"  is  one  which 
should  meet  with  the  hearty  support  of  the  medi- 
cal profession,  and  receive  the  vote  of  every  mem- 
ber of  the  legislature.  That  legislative  action  is 
necessary  to  codify  tbe  laws  relating  to  medical 
practice  is  evident,  when  it  is  considered  that  there 
are  at  the  present  time  fourteen  or  more  such  laws 
in  force,  some  of  them  having  been  enacted  as 
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long  ago  as  1806.  The  act  now  before  the  legisla- 
ture repeals  many  of  these  laws  entirely  as  well  as 
the  inconsistent  and  useless  sections  of  the  others. 
We  have  not  had  time  to  compare  the  proposed 
law  with  those  which  it  will  repeal,  but  as  the 
act  has  been  prepared  by  the  counsel  of  the  New 
York  county  medical  society,  who  has  probably 
had  as  much  experience  in  these  matters  in  the 
courts  as  any  of  the  lawyers,  we  presume  the  re- 
pealing clause  is  right  and  proper.  We  are  glad 
to  see  that  provision  is  also  made  by  which  the 
question  of  registration  will  be  settled,  so  that  the 
practice  of  county  clerks  throughout  the  state  will 
be  uniform.  It  will  hereafter  be  necessary  for  a 
physician  to  register  in  person  in  but  one  county, 
after  which  registration  he  will  receive  a  certifi- 
cate of  registration  from  the  county  clerk.  If  he 
desires  to  remove  his  practice  to  another  county, 
or  to  engage  in  practice  or  open  an  office  therein, 
he  may  present  his  certificate  in  person  to  the 
clerk  of  that  county,  or  mail  it  to  him  by  regis- 
tered letter.  On  this  certificate  the  clerk  will  in- 
dorse, '  registered  also  in county,'  and  the 

physician  is  then  qualified  to  practise  therein. 


cine,  are  also  worthy  of  commendation.  We 
sincerely  trust  that  the  whole  bill  will  promptly 
pass  both  houses  of  the  legislature  and  receive  the 
signature  of  the  governor. 


Another  section  of  the  law  which  is  most  equi- 
table and  just,  and  one  which  will  remove  all 
cause  for  doubtful  interpretation  of  existing  laws, 
is  as  follows :  "  Nothing  in  this  act  shall  be  con- 
strued to  punish  commissioned  medical  officers 
serving  in  the  army  or  navy  of  the  United  States, 
or  in  the  U.  S.  marine  hospital  service,  while 
so  commissioned,  or  any  one  while  actually 
serving  as  a  member  of  the  resident  medical  staff 
of  any  legally  incorporated  hospital,  or  any  legally 
qualified  and  registered  dentist  exclusively  en- 
gaged in  practising  the  art  of  dentistry,  or  any 
lawfully  qualified  physicians  and  surgeons  resid- 
ing in  other  states  or  counties  meeting  registered 
physicians  and  surgeons  of  this  state  in  consulta- 
tion, or  any  physician  or  surgeon  residing  on  the 
border  of  a  neighboring  state,  and  duly  authorized 
under  the  laws  thereof  to  practise  physic  or  sur- 
gery therein,  whose  practice  extends  into  the 
limits  of  this  state,  providing  that  such  practi- 
tioner shall  not  open  an  office  or  appoint  a  place 
to  meet  patients  or  receive  calls  within  the  limits 
of  the  state  of  New  York  ;  or  physicians  duly 
registered  in  one  county  of  this  state  called  to 
attend  isolated  cases  in  another  county,  but  not 
residing  or  habitually  practising  therein.1'  The 
other  provisions  of  the  law  which  are  intended  to 
punish  all  those  who  fraudulently  practise  medi- 


Caft.  A.  W.  Gbeely's  appointment  as  chief 
signal-officer  with  rank  of  brigadier-general  is  a 
well-merited  promotion.  It  is  also  a  compromise 
with  those  who  have  been  advocating  the  separa- 
tion of  the  service  from  the  army ;  for,  while  the 
new  chief  is  an  army  officer,  he  is  also  a  man  of 
scientific  attainments  and  experience,  and  it  was  for 
the  purpose  of  securing  a  person  with  the  latter 
qualifications  that  the  change  was  advocated. 
The  appointment  is  also  applauded  by  the  Presi- 
dent's friends  as  being  in  strict  line  of  civil-eenrice 
reform,  as  Captain  Greely  was  next  in  rank  in  the 
bureau  to  General  Hazen,  and  had  worked  long 
enough  with  him  to  understand  fully  the  meth- 
ods of  the  service.  The  general  impression  seems 
to  be  that  the  senate  will  confirm  the  nomination. 


THE  LATE  ERUPTION  FROM  KILAUEA. 

Because  of  the  increased  numbers  of  tourists, 
better  facilities  are  now  offered  for  visiting  Kilauea. 
Instead  of  the  arduous  equestrian  journey  of 
thirty  miles  from  Hilo,  over  rough  lava,  often  in 
the  midst  of  rain,  the  traveller  can  now  disem- 
bark from  the  Kinau  —  the  best  of  the  inter-island 
steamers  —  at  Keauhou  on  the  dry  side  of  Hawaii, 
and  reach  the  Volcano  House  by  a  new  road,  only 
eighteen  miles  long,  and  that  mostly  in  a  car- 
riage. Arrangements  have  been  perfected  by 
which  the  round  trip  can  be  taken  from  Honolulu 
in  six  days'  time,  allowing  two  nights  and  one  and 
a  half  days  at  the  caldera,  and  at  a  cost  of  sixty 
dollars. 

The  first  recorded  eruption  from  Kilauea  was  in 
1780,  when  a  troop  of  native  soldiers  were  suffo- 
cated. The  first  scientific  accounts  are  those  of 
Ellis  in  1828,  and  of  the  U.S.  exploring  expedition 
in  1840,  as  given  by  Commodore  Wilkes  and  Prof. 
J.  D.  Dana.  Since  then  the  more  notable  changes 
have  been  recorded  by  Dr.  Titus  Coan  in  the  col- 
umns of  the  American  journal  of  science.  In 
1882  Capt.  C.  E.  Dutton  explored  Kilauea  and  the 
Hawaiian  Islands  generally,  presenting  in  the 
*  Fourth  annual  report  of  the  U.S.  geological  sur- 
vey' the  best  description  of  the  volcanic  phe- 
nomena of  that  part  of  the  world  that  has  yet 
appeared.  In  the  following  year,  and  also  during 
the  past  summer,  the  writer  went  over  the  same 
ground. 
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Immediately  after  tbe  disappearance  of  the 
lava  in  Kilauea  in  March  last.  Prof.  W.  D.  Alex- 
ander, chief  of  the  trigonometrical  survey  of  the 
Hawaiian  Islands,  directed  bis  assistants  to  make 
a  plan  of  the  disturbed  region  ;  and  by  his  kind- 
ness we  are  permitted  to  present  it  to  the  readers 
of  Science.  Tbe  triangnlation  and  details  of  the 
sunken   portion    are   from   the    surveys  of  J.  S. 


between  the  large  and  small  calderas.    Captain 
Dutton  copied  tbeee  errors  of  Brigham  into  his 

Commodore  Wilkes  prepared  a  map  of  Kilauea, 
delineating  the  main  topographical  features,  and 
especially  showing  the  '  black  ledge,'— a  shelf  of 
desiccated  lava  from  600  to  2,000  feet  in  width, 
and    about   660    feet    below     Uwakahuna,    the 


;  tbe  general  outlines  are  from  W.  T. 
Brigham's  survey  of  1865,  while  the  map  was 
drawn  by  F.  S.  Dodge.  The  descriptive  lettering 
is  mostly  taken  from  Brigham,  with  a  few  addi- 
tions and  improvements :  for  instance,  tbe  names 
of  tbe  small  adjoining  craters  are  altered  to  cor- 
respond with  Hawaiian  usage.  The  '  Kilauea  Iki ' 
of  Brigham  is  changed  to  '  Keana  Kakoi,'  and 
'  Poii-o-keawe '  is  changed  to  '  Kilauea  Iki.'  Tbe 
designation  '  Poll  o-keawe '  is  applied  to  tbe  shelf 


highest  point  in  the  rim  on  tbe  western  side.  It 
encircles  a  lower  pit,  13,000  feet  long,  3,000  feet 
wide,  and  881  feet  deep,  which  represents  the  di- 
mensions of  tbe  block  of  melted  lava  that  broke  out 
twenty-seven  miles  distant,  and  then  flowed  twelve 
miles  to  the  sea  at  Nanawali.  The  black  ledge 
was  still  discernible  in  1865,  but  has  not  been  men- 
tioned for  the  past  ten  years.  The  southern  end 
of  the  deep  pit  repreeenta  the  centre  of  activity, 
called  '  Halema'uma'u,'    From  time  to  time  tern- 
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porary  lakes  of  fire  appear  on  all  sides,  but  Hale- 
ma'uma'u  remains  essentially  constant.  This  is  a 
real  crater,  while  Captain  Dnlton  has  well  sug- 
gested the  name  of  '  caldera '  for  the  entire  de- 
pression. 

The  entire  pit  was  never  taller  than  on  the 
evening  of  March  6,  1880.  The  lava  that  for  nine 
years,  or  since  the  last  previous  important  die- 
charge  (1877),  had  been  accumulating  and  pooling 
over  the  floor  from  Halema'uma'u  and  New  lake, 
till  it  attained  the  altitude  of  8,719  feet  above  the 


some  of  them  probably  occasioned  by  the  falling 
of  large  masses  of  rock.  Shortly  after  midnight 
the  lava  disappeared  through  a  subterranean  chan- 
nel, filling  up  some  vacant  chamber,  probably, 
since  it  did  not  discharge  anywhere  at  the  surface, 
nor  was  there  any  oceanic  disturbance  within  easy 
distance  of  the  island.  The  thickness  of  the 
molten  column  that  disappeared  proves  to  be  S70 
feet,  without  estimating  the  additional  distance 
to  the  unknown  reservoir  beneath  the  rough  fal- 
len fragments. 


FlO.  1.  — CiTUT  I 

sea-level.  The  floor  was  conve*,  and  160  feet 
higher  at  the  lakes  thsn  at  the  northern  edge, 
while  the  general  level  averaged  from  ISO  to  300 
feet  above  Ibe  black  ledge  of  Wilkes.  To  the 
south  the  lava  had  risen  upon  the  old  sulphur- 
banks,  nearly  covering  them,  while leavinga  long 
narrow  promontory  scarcely  a  dozen  feet  above 
the  general  level.  Late  in  the  evening  there  com- 
menced a  series  of  earthquake?,  so  severe  as  to 
alarm  J.  H.  Many,  the  landlord  of  the  Volcano 
House,  and  his  household.  Up  to  8  a.m.  of  the 
following  day,  forty-three  shocks    were    noted, 


T  TBI  NlW  LlU 

The  map  gives  a  correct  delineation  of  the 
sunken  area.  The  main  depression  is  roughly  tri- 
angular, with  Bides  about  3,850  feet  long,  forming 
an  area  less  than  half  a  mile  square.  In  extent 
it  is  not  very  unlike  Kilauea  Iki,  though  the 
basin  carries  less  cubical  content.  To  the  east  of 
the  principal  depression  is  the  space  left  by  New 
Lake  and  Little  Beggar,  the  smaller  temporary 
craters.  The  average  depth  of  this  circular  seg- 
ment is  106  feet ;  the  length,  1,700  feet ;  width, 
350  to  0B0  feet.  It  is  a  sort  oF  shelf  or  terrace  ad- 
joining the  greater  depression.    The  triangular  pit 
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is  very  irregular,  some  portions  of  it  equalling  the 
New  Lake  terrace  in  altitude,  while  the  deepest 
pert  is  in  the  centre.  The  walla  of  the  depression 
may  now  be  called  the  '  black-ledge  ; '  and  their 
limited  dimensions,  as  compared  with  the  greater 
pit  formed  in  1840,  will  illustrate  the  littleness  of 
the  late  discharge.  Like  the  last,  the  next  erup- 
tion may  be  expected  after  the  new  pit  has  been 
refilled. 
The  accompanying  illustrations  show  the  sunken 


from  its  lowest  point.  The  greatest  depth  exhib- 
ited is  570  feet. 

Besides  tbe  formation  of  this  pit,  there  were 
produced  several  large  cracks  in  the  neighborhood, 
—  one  on  the  Poli-o-keawe,  at  the  sulphur- hanks 
near  the  Volcano  House  ;  and  two  on  the  waj  to 
Keauhou,  two  miles  distant. 

Quietness  and  darkness  reigned  in  this  pit  till 
the  fourth  day  of  June.  Four  days  later  we 
visited   it,  and   found   upon  the  east  side  of  the 
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region.  The  first  (fig.  1)  shows  the  space  oc- 
cupied by  New  Lake.  The  steep  wall  was  the 
edge  of  the  molten  lava,  and  the  depth  166  feet. 
In  both  views  the  precipitous  walls  constitute  the 
new  black  ledge. 

The  second  (fig.  2)  shows  the  pit  of  Halema'u- 
ma'u.  The  lava  reached  very  nearly  to  the  top 
of  the  cliff  before  the  eruption.  The  general 
level  of  the  depression  is  similar  to  that  of  the 
bottom  of  New  Lake,  and  the  central  pit  is  well 
shown  with  the  steam  and  sulphurous  gases  rising 


deepest  pit  a  hole  about  forty  feet  across,  descend- 
ing at  an  angle  of  eighty  or  eighty-five  degrees  to 
a  lake  of  fire.  Great  volumes  of  steam  and  sul- 
phur vapor  [toured  out  of  this  orifice,  whose  walls 
were  lined  with  sublimed  sulphur  and  Pele's  hair. 
As  the  opening  lay  in  the  midst  of  loose  blocksof 
lava  and  widened  out  downwards,  it  was  danger- 
ous to  stand  near  theedge  ;  butthe  swashing  of  the 
liquid  was  distinctly  audible,  and  stones  thrown 
down  were  heard  to  splash  into  the  liquid. 
The  depth  to  the  lava  was  probably  about  two 
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hundred  feet.  To  the  north-ward  about  two  hun- 
dred feet  was  a  copious  discharge  of  corrosive 
vapors,  which  increased  in  strength  in  the  course 
of  the  following  week.  At  night  the  fire  could  be 
seen  above  the  pit,  just  as  at  our  earlier  visits.  It 
was  evident  the  fire  had  returned  to  Kilauea  ;  and 
the  drooping  spirits  of  the  proprietors,  who  had 
made  extensive  preparations  for  the  entertainment 
of  tourists,  began  to  revive.  On  the  25th  of  June 
a  still  larger  vent  opened  upon  the  west  side  of  the 
deep  pit,  or  rather  two  of  them.  Two  lakes  of 
.  fire  formed,  divided  by  a  very  narrow  ridge, 
early  at  the  level  of  the  deepest  part  of  the  pit 


south  a  stretch  of  volcanic  sand  and  dfbria  fully 
equal  in  dimensions  to  Kilauea  itself.  On  ex- 
amining more  closely  the  material  called  'sand- 
stone' and  'gravel'  upon  the  map,  it  was  seen  to 
consist  of  material  ejected  from  the  volcano,  and 
numerous  lava-bombs  were  picked  up.  Ashes 
also  cover  the  country  to  the  south  and  south- 
west over  the  Eau  desert  for  several  miles.  The 
conclusion  is  therefore  forced  upon  us  that  the 
earlier  eruptions  varied  in  character  from  any 
thing  that  has  been  observed  during  the  last  half- 
century.  Ashes,  sand,  and  stones  were  thrown  to 
a  distance  of  several  miles  from  the  volcano ;  BO 


Fio.  a.  —  Tui  new  Halbma'cxa'd,  i 

(at  least  800  feet  below  the  Volcano  House),  and 
having  a  length  of  TOO  feet  and  a  width  of  400 
feet.  About  the  same  time  the  lava  flowed  out  of 
the  small  opening  of  June  4,  and  is  Riling  up  the 
deep  pit.  Professor  Van  Slyke  of  Oahu  college 
reports  that  the  pit  was  entirely  filled  up  at  the 
end  of  July,  and  that  a  conical  mound  is  forming 
above  it.  This  will  probably  develop  into  a 
second  Halema'uma'u,  occupying,  as  it  does,  ex- 
actly the  same  place  as  the  old  one.  All  the  dis- 
charging vents  are  situated  within  the  limits  of 
the  sunken  area  of  the  map. 

Advantage  was  taken  of  our  visit  to  explore 
the  southern  part  of  the  caldera.  Standing  at 
Keana  Kakoi,  one  sees  to  the    south/west  and 


1I.Y   IN  OCTOBER,   1888. 

that  the  Vesuvian  type  of  action  has  been  some- 
times exemplified  here.'  It  was  in  the  neighbor- 
hood of  the  Keana  Kakoi  that  the  army  was  suf- 
focated in  1789,  perhaps  by  the  very  eruption 
whose  (Kiwis  are  now  strewed  over  the  surface, 
and  it  may  have  come  possibly  from  Keana  it- 
self. 

It  is  not  generally  known  that  in  1868  the  lava 
of  Kilauea  discharged  from  a  vent  in  the  Kan 
desert  seven  or  eight  miles  distant.  It  has  been 
claimed  by  some  that  the  flow  at  Kahufeu  in  that 


tn>m  ilieae  aerial  dischargee  rati] 
poallon  of  lava  or  Iroia  ■  deposit  tx 
gaated  by  Captain  Dutton. 
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jew  came  from  Kilauoo.  The  best  authorities, 
like  Datton,  agree  that  the  Kubuku  flow  came 
from  Manna  Lob,  while  Kilauea  overflowed  in  the 
Kau  desert.  The  area  of  the  flow  is  only  about  a 
quarter  of  a  mile  in  length  and  breadth. 

It  is  worthy  of  note  that  after  the  eruptions  of 
1838, 1840,  and  I860,  the  returning  lava  has  stood 
at  nearly  the  same  level  That  of  1828,  described 
by  Ellis,  is  estimated  by  Dutton  to  have  been  400 
feet  lower  than  at  the  time  of  his  visit.  Redu- 
cing the  figures  to  a  uniform  standard  reference 
to  the  sea-level,  the  altitude  in  1828  was  8,177 
feet;  in  1840,  8,170  feet;  in  1888,  8,140  feet,  or 
the  lowest  point.  In  1883  the  level  of  New  Lake 
was  estimated  at  8,577  feet.  The  highest  level  of 
March  B  was  at  8,710  feet.  It  appears,  therefore, 
that  there  has  been  no  essential  change  in  the 
normal  natural  level  of  the  molten  lava  for  the 
past  sixty-five  years. 

By  advices  sent  as  late  as  the  middle  of  October, 
it  appears  that  the  central  cone  has  risen  700  or 
800  feet  above  the  lowest  level  of  the  pit,  and  it 
is  still  rising.  Small  streams  of  lava  issue,  play 
around,  and  harden  between  the  central  cone  and 
the  walls  of  the  pit ;  so  that  the  old  Halema'uma'n 
ia  being  restored  (flg.  8). 

During  the  months  of  September  and  October 
Professor  Alexander  employed  parties  to  make  a 
further  survey  and  map  of  the  great  caldera.  The 
result  is  given  in  the  annexed  map  after  the  sur- 
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veys  of  F.  S.  Dodge.  The  earlier  map  of  Emerson 
was  based  upon  the  sketch  of  W.  T.  Brigham, 
made  in  1806,  and  any  general  changes  of  outline 
observed  are  doe  lo  the  greater  precision  of  Dodge's 
survey.  One  observes  differences  in  the  northern 
wall,  the  straightening  of  the  cliff  in  front  of 
Kilauea-lfci,  the  more  satisfactory  representation 
of  the  two  side-craters,  and  the  location  of  the 
promontory  at  the  old  sulphur-beds.  Halema'uma'n 
itself  shows  changes  between  these  two  latest 


maps.  Instead  of  the  deep  pit  in  the  centres  000 
feet  below  the  Volcano  House,  there  is  a  circular 
ridge  nearly  600  feet  above  that  lowest  point.  The 
lava  which  commenced  to  flow  Jnne  4  has  con- 
tinned  to  discharge  ever  since,  sud  has  now  built 
up  this  crater.  There  is  a  sort  of  moat  between 
the  crater  and  the  black  ledge  surrounding  it  as 
well  as  the  central  pit  within.  There  is  represented 
also  an  interesting  patch  of  Aa  to  the  north  of 
Halema'uma'n.  C.  H.  Hitchcock. 

PARIS  LETTER. 

In  a  paper  recently  read  before  the  Biological 
society  of  Paris,  Dr.  Debierre  gave  the  results  of 
researches  concerning  the  physical  superiority  of 
the  right  side  of  the  human  body.  Since  the  ex- 
periments of  Halting,  Sappey,  Jobert,  Concet, 
Milne-Edwards,  and  others,  it  has  been  generally 
accepted  that  in  right-banded  persons  the  right 
side  is  larger,  longer,  and  heavier  than  tbe  left 
side.  To  ascertain  whether  this  disparity  exists 
in  early  life,  or  is  afterwards  developed  by  educa- 
tion. Dr.  Debierre  experimented  upon  the  dead 
bodies  of  young  children,  and  found  that,  where 
education  and  practice  had  not  interfered,  there 
was  no  difference  in  size  or  weight  between  the 
right  and  left  limbs.  This  is  well,  so  far  as  it 
goes,  but  there  must  be  some  reason  for  the  supe- 
rior development  by  education  of  the  right  side. 
Even  if  we  admit  that  education  is  the  only  reason 
for  this  superiority,  we  must  believe  that  some 
circumstances  in  the  foetal  development,  or  in  the 
conditions  governing  the  nervous  centres,  are 
favorable  to  it,  as  it  is  so  general,  unless  we 
believe  that  the  first  roan  was  by  special  design 
created  right-handed.  But  this  belief  1  think  no 
naturalist  would  accept. 

As  a  consequence  or  tbe  troubled  international 
relations  on  our  continent,  —  a  state  of  affairs 
prejudicial  to  thought  and  business  alike,  and 
which  will  end  some  day  in  a  tremendous  crash 
and  most  foolish  and  unprofitable  waste  of  human 
energy  and  life,  —  chemists  are  busily  engaged  in 
seeking  improved  methods  of  destruction.  In 
France  a  new  explosive  has  been  devised,  said  to 
be  as  much  superior  to  nitre-glycerine  as  the  latter 
is  to  common  gunpowder.  It  is  called  '  melinite,' 
and  its  explosive  force  is  to  that  of  gunpowder  as 
100  to  5.  Its  destructive  effects  are  fearful,  inas- 
much as  bombs  charged  with  it  do  not  explode 
immediately  upon  striking  a  wall,  or  similar  re- 
sisting surface,  the  explosion  taking  place  some 
little  time  after  penetration.  This  new  war  ma- 
terial is  the  invention  of  MM.  Locard  and  Hiron- 
dard  of  Bonrges,  to  whom  the  minister  of  war 
has  given  an  order  for  300,000  bombs  charged  with 
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it.  In  Germany  a  new  shell  has  been  devised,  on 
principles  made  known  some  years  ago  by  M.  Tur- 
pin,  a  French  inventor.  In  this  new  projectile 
two  substances,  one  of  which  acts  as  igniter  and 
the  other  as  combustible,  are  placed  close  to  each 
other,  but  not  in  contact.  The  igniter  is  con- 
tained in  a  glass  bottle,  which  is  broken  by  the  shock 
caused  by  the  striking  of  the  shell,  thereby  per- 
mitting the  two  substances  to  come  into  contact 
and  causing  the  explosion  at  the  desired  moment. 
Neither  of  these  substances  is  dangerous  in  itself, 
and  either  may  be  handled  separately  without 
risk.  The  projectiles  are  not  charged  with  the 
igniting  substance  until  they  are  to  be  used.  A 
third  new  explosive  has  been  invented  in  Berlin. 
It  is  called  'roburite,'  and  has  given  good  results, 
but  it  is  dangerous  to  handle,  and  is  said  to  de- 
teriorate more  or  less  rapidly  after  manufacture. 

Miss  Klumpke,  whom  I  mentioned  in  my  last 
letter  as  having  competed  for  the  internat  of  the 
Paris  hospitals,  has  been  successful,  passing  as 
number  16,  the  whole  number  of  competitors 
being  about  600.  She  is  an  American,  from  San 
Francisco.  Another  American  lady  has  been  ap- 
pointed interne  provisoire,  to  be  on  duty  only  in 
case  supplementary  internes  are  necessary  and  for 
one  year  instead  of  four. 

As  I  stated  in  my  last  letter,  female  students  are 
pretty  numerous  in  Paris.  Most  of  them  are  Rus- 
sians, generally  very  poor,  so  they  club  together 
in  email  sets,  —  many  of  them  have  brothers  or 
husbands  with  them  who  are  students  also, — and 
put  their  resources  into  a  common  fund.  One 
room  is  used  as  dormitory,  another  as  study,  etc., 
and  a  single  cook  does  for  all,  —  phalansterism  as 
proposed  by  Fourier.  They  work  hard,  and  the 
life  of  all,  men  and  women,  is  very  respectable  in 
every  way. 

At  a  recent  meeting  of  the  Biological  society  a 
paper  on  paralytic  rabies  in  man  was  read  by  M. 
Gamalela,  a  physician  of  Odessa,  and  director  of 
the  Russian  antirabic  inoculation  institution  in 
that  city.  One  of  M.  Petei's  main  assertions  in 
his  discussion  with  Pasteur  is  that  paralytic  symp- 
toms are  met  with  only  in  rabbits  and  in  cases  of 
experimental  hydrophobia ;  genuine  hydrophobia, 
according  to  M.  Peter,  being  always  convulsive. 
M.  Gamalela  shows  that  such  is  not  the  case,  and 
gives  the  records  of  sixteen  cases  of  paralytic 
rabies  witnessed  by  himself.  The  symptoms  in- 
duced by  this  sort  of  hydrophobia  are  as  follows  : 
ataxy,  paresis,  and  paralysis  of  the  legs  and  arms, 
sensibility  being  unimpared  (at  the  outset,  at 
least) ;  lumbar  pains,  shooting  from  the  back  for- 
wards ;  paralysis  of  the  abdominal  and  rectal  mus- 
cles. The  paralysis  gains  ground,  invading  the 
neck,  tongue,  and  face,  and  finally  asphyxia  sets 


in.  Among  the  causes  which  Beem  to  co-operate 
in  inducing  the  paralytic  form  of  rabies*  M.  Gam- 
alela notes  especially  the  penetration  of  a  large 
quantity  of  virus.  This  certainly  was  the  case 
with  the  patients  who  died  after  submitting  to 
Pasteur's  intensive  method. 

The  government  report  on  fisheries  for  1885 
has  just  been  published,  The  fishing  vessels  of 
all  descriptions  number  28,877,  manned  by  85  915 
men.  There  are  also  57,088  fishermen  who  fish 
along  shore.  The  total  weight  of  fish  taken  was 
187,000,000  kilograms,  valued  at  92,786,585  francs. 
There  has  been  a  complaint  for  some  years  past  of 
the  increasing  scarcity  of  sardines.  These  fish 
seem  to  stop  in  the  neighborhood  of  the  Spanish 
and  Portuguese  coasts,  not  go  in*?  much  farther 
north.  The  deaths  among  the  fishermen  for  the 
year  mentioned  number  863,  leaving  212  widows 
and  416  orphans.  Were  it  not  for  the  high 
freights  charged  by  the  railroads  for  the  trans- 
portation of  fish,  the  fisheries  would  be  much 
more  prosperous  than  they  are,  the  high  freights 
preventing  the  development  of  new  markets. 
This  is  especially  the  case  with  oysters.  In 
Brittany,  for  instance,  oysters  are  so  very  abun- 
dant that  at  present  they  sell  at  nine  francs  per 
thousand*  while  in  Paris  they  sell  at  fifty  francs, 
owing  to  the  high  price  of  transportation  and  the 
local  duty. 

The  telephone  experiments  which  recently 
took  place  between  Paris  and  Brussels  were  very 
satisfactory.  The  line  was  opened  to  the  public 
some  days  ago,  when  a  lively  chat  took  place  be- 
tween the  invited  guests  of  the  minister  of  posts 
and  telegraphs,  and  those  of  the  post-director  of 
Brussels.  Within  the  city  the  wire  is  inclosed  in 
wooden  tubes  enveloped  by  a  leaden  tube.  For 
the  rest  of  the  distance  it  is  an  ordinary  aerial 
line,  the  wire  being  of  siliceous  bronze,  —  the 
same  wire  being  used  for  both  telegraphic  and 
telephonic  purposes.  The  tariff  for  five  minutes' 
conversation  between  Paris  and  Brussels  is  three 
francs. 

Some  days  ago  Professor  Alglave,  the  able 
director  of  the  International  scientific  series,  in 
France,  delivered  an  interesting  public  lecture  on 
alchoholism.  He  stated  that  of  one  hundred  insane 
persons,  forty  had  been  intemperate ;  that  fully 
one-half  our  criminals  had  been  in  the  habit  of 
drinking  to  excess,  and  that  delirium  tremens 
kills  2,200  persons  every  year.  The  reason  for 
the  increase  in  the  death  rate  of  alcoholic  patients 
is  not  that  there  are  a  greater  number  of  victims, 
but  that  alcoholic  liquors  are  much  more  poison- 
ous than  formerly,  owing  to  their  poorer  quality 
and  the  addition  to  them  of  inferior  alcohol  made 
from  rice,  potatoes,  corn,  beets,  etc.    Of  1,872,000 
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hectolitres  of  alcohol  consumed  annually,  scarce- 
ly 36,000  hectolitres  are  pure  ethylic  alcohol  made 
from  grapes,  — and  other  alcohols  are  real  poisons, 
as  may  easily  be  shown.  To  kill  an  animal  it  re- 
quires about  7  grams  of  ethylic  alcohol  per 
kilogram  of  the  animal's  weight,  while  of  amylic 
alcohol  it  requires  only  about  1  gram.  To  pro- 
duce death  in  a  man  of  80  kilograms  weight,  it 
would  require  620  grams  of  the  pure  alcohol,  but 
only  88  of  the  other.  Alcoholism  is  therefore  pro- 
duced seven  times  sooner  with  the  latter  than 
with  the  former. 

It  is  now  fifty  years  since  the  first  railroad  was 
built  in  France,  and  the  fiftieth  anniversary  is 
being  celebrated  in  the  Bois  de  Vincennes.  But 
the  railroad  companies  prefer  to  wait  and  celebrate 
this  anniversary  during  the  exhibition  of  1889,  so 
it  is  likely  that  the  present  celebration  will  be  a 

failure. 
At  a   recent   meeting    of    ihe   Academy   of 

sciences,  M.  Hayein  of  the  medical  school  read 
a  paper  on  the  phenomena  noticed  in  the  head 
of  an  animal  after  decapitation,  with  or  with- 
out transfusion  of  fresh  blood.  As  soon  as 
the  head  is  separated  from  the  body  the  eyes 
move  convulsively,  and  a  look  of  wonder  and 
anxiety  is  noticeable  on  the  face.  The  jaws  sep- 
arate with  force,  and  the  tongue  seems  to  be  in  a 
tetanic  state.  There  appears  to  be  some  conscious- 
ness of  what  is  going  on,  but  this  does  not  last 
more  than  three  or  four  seconds.  The  eyes  then 
shrink  into  the  head,  and  some  spasmodic  efforts 
at  breathing  are  made  ;  the  nostrils  expand,  the 
mouth  opens,  the  tongue  is  retracted  towards  the 
fauces.  This  respiratory  effort  is  repeated  three 
or  four  times,  but  the  senses  seem  to  be  inactive, 
and  the  will  is  lost.  These  phenomena  last  one  or 
at  most  two  minutes,  and  the  head  then  becomes 
utterly  inert.  If  preparations  have  previously 
been  made  so  that  the  head  after  separation  con- 
tinues to  receive  a  fresh  supply  of  blood,  the  vol- 
untary manifestations  persist  as  long  as  the  blood 
supply  is  sufficient,  —  that  is,  for  half  an  hour  or 
so.  When  a  blood-supply  is  furnished  after  the 
head  has  become  entirely  motionless,  the  phe- 
nomena are  as  follows  :  some  contractions,  very 
week  and  feeble,  take  place,  especially  in  the 
muscles  of  the  lips ;  then  some  respiratory  efforts ; 
reflex  actions  of  the  eye,  first  weak,  then  well 
marked,  but  the  eyelids  remain  drooping ;  the 
senses  are  quite  asleep,  and  no  will  is  manifested. 
Of  course,  the  longer  the  period  between  decapita- 
tion and  the  restoration  of  blood  supply,  the  longer 
the  time  before  these  phenomena  are  apparent. 
In  conclusion,  it  may  be  assumed  that  decapi- 
tation does  not  produce  instantaneous  death. 
Conscious  life  and  feeling  continue  for  a  few  sec- 


onds. Whether  or  not  pain  is  felt  during  this 
brief  period  cannot  be  ascertained,  most  likely  not, 
owing  to  the  rapid  death  of  nervous  elements, 
with  which  alone  sensation  is  concerned. 

M.  J.  Schoenfeld  has  recently  devised  an  in- 
genious method  of  written  communication  be- 
tween blind  persons  and  those  who  can  see.  In- 
stead of  printing  the  letter  p,  for  instance,  in  relief 
as  in  other  systems,  a  combination  of  pointed  pro- 
jections or  stops,  —  as  we  will  call  them  for  con- 
venience,—  is  used.  These  stops  are  of  conical 
form,  such  as  may  be  produced  upon  one  side  of 
a  piece  of  paper  by  pressing  lightly  upon  the  other 
side  with  a  sharpely  pointed  pencil.  The  number 
of  stops  used  is  six,  arranged  in  two  parallel 
columns  of  three  each,  thus  ;:,  and  numbered 
consecutively  from  one  to  six,  1,  2,  and  8  running 
down  the  first  column,  and  4,  5,  and  6  down  the 
second.  In  this  system  the  letter  o  is  represented 
thus  >  ,  and  r  thus  :• ,  —  and  as  these  signs  are 
in  relief  they  may  be  read  as  well  by  the  eye  as 
by  the  touch.  The  letter  o,  as  we  perceive,  is  a 
combination  of  the  stops  numbered  1,  8,  and  5,  — 
2,  4,  and  6  being  omitted.  The  letter  r  is  com- 
posed of  the  stops  numbered  1,  2,  3,  and  5  ;  and 
so  on,  each  letter  being  represented  by  a  different 
combination  of  two  or  more  of  the  stops.  By  the 
aid  of  a  list  of  all  the  combinations  used  and  of 
the  letters  to  which  they  correspond,  this  system 
is  easily  learned,  and  it  may  be  as  easily  read  by 
the  blind  as  the  relief  print  now  used. 

A  very  useful  though  little  known  laboratory  in 
Paris  is  that  devoted  to  anthropometry,  as  applied 
to  the  identification  of  criminals.  It  is  popularly 
called  the  *  Feet-bureau.'  The  reason  for  this 
peculiar  name  will  be  found  farther  on.  In  this 
laboratory  every  criminal,  when  taken  into  cus- 
tody, is  submitted  to  a  thorough  anthropometrical 
examination.  He  is  divested  of  all  clothing,  and 
the  form  and  dimensions  of  bis  head,  face,  fingers, 
feet,  body,  etc.,  are  accurately  noted  down,  and 
his  face  is  photographed.  There  is  already  a  col- 
lection of  some  sixty  thousand  photographs,  and 
how  can  any  particular  photograph  in  this  large 
collection  be  quickly  found  when  required  ?  This 
is  the  way  M.  Bertillon,  the  able  director  of  the 
bureau,  has  classified  them,  so  that  he  can  readily 
find  a  photograph  by  which  to  identify  any  crim- 
inal whose  picture  is  in  the  collection.  The  photo- 
graphs are  divided  into  three  groups,  according  to 
the  age  of  the  criminal.  Each  of  these  groups  is 
subdivided  into  three  classes,  according  to  the 
height  of  the  person.  A  fuither  subdivision  of 
these  classes  is  based  upon  the  length  of  the  head, 
and  a  final  subdivision  is  governed  by  the  length 
of  the  feet,  —  hence  the  name  *  feet-bureau.'  By 
this  arrangement  any  desired  picture  among  the 
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sixty  thousand  may  be  found  in  a  moment,  and  on 
the  back  of  it  is  a  complete  record  of  the  crimi- 
nal's past  life,  together  with  an  accurate  descrip- 
tion of  him.  The  bureau  is  very  serviceable,  the 
criminals  being  the  only  ones  who  find  any  fault 
with  its  workings. 

An  interesting  paper  upon  the  physiological 
action  of  saccharine  — discovered  some  years  ago 
by  Fahlberg  —  has  been  contributed  by  MM. 
Aducco  and  Moseo.  They  find  that  frogs  cannot 
live  in  a  solution  of  this  substance,  on  account  of 
its  acidity,  though  strong  doses  of  a  concentrated 
solution  of  it  do  not  seem  to  affect  them.  Upon 
dogs,  saccharine  has  no  definite  action.  The  weight 
of  the  animals  is  not  changed  by  its  use,  and  it 
has  no  effect  upon  the  quantity  or  quality  of  the 
urine  voided.  Chlorides  seem  to  be  ejected  in 
greater  proportion,  but  this  is  all.  Saccharine 
passes  through  the  body  without  change,  its  only 
effect  being  to  render  the  urine  less  putrescible 
than  usual.  Upon  man  the  effects  are  similar, 
five-gram  daily  doses  having  no  effect  whatever, 
passing  away  wholly  with  the  urine,  entirely  un- 
changed. Upon  the  whole,  saccharine  seems  to 
be  an  inoffensive  substance,  having  the  valuable 
quality  of  being  a  substitute  for  sugar  without  the 
injurious  effects  of  the  latter  in  certain  ailments, 
such  as  diabetes. 

An  excellent  work  upon  hygienic  dietetics  has 
recently  been  published  by  M.  Dujardin-Beaumetz, 
in  which  he  ably  reviews  previous  works  upon  the 
physiology  of  digestion,  and  advances  sound 
ideas  of  what  dietetics  must  be  as  governed  by 
the  various  states  of  health  and  disease.  Another 
work,  by  M.  Dangeard,  upon  the  inferior  organ- 
isms, will  prove  useful  to  zoologists  and  botanists. 
It  is  a  book  of  reference  concerning  a  very  small 
division  of  protozoa,  but  cod  tains  no  general  ideas 
upon  physiology  or  morphology.  V. 

Paris,  Feb.  11. 


GEOGRAPHICAL  NOTES. 
Africa. 

The  European  population  of  Algiers  in  1886 
numbered  261,500  French  and  210,000  foreigners. 
Among  the  latter  the  Spanish  element  is  the  most 
numerous.  As  among  the  French  population 
there  are  88,000  soldiers,  and  about  a  thousand 
foreigners  are  naturalized  every  year,  the  foreign- 
ers actually  outnumber  the  French.  The  Euro- 
pean population  has  doubled  during  the  last 
twenty-five  years,  and  the  native  population, 
which  numbers  8,800,000  Arabs  and  Kabyles  and 
48,000  Israelites,  is  increasing  at  a  rale  of  about 
80,000  a  year.   Since  1881  the  increase  was  423,000. 

Stanley  publishes  a  letter  in  which  he  states 


that  all  the  political  authorities  and  experts  in 
Cairo  are  opposed  to  the  idea  of  his  taking  the 
Kongo  route  for  reaching  Emin  Pasha.  As  hfe 
expedition  will  be  well  armed,  they  do  not  con- 
sider the  obstacles  he  would  find  on  the  Karagwe 
or  Masai  route  insuperable.  Stanley,  however, 
wishes  to  avoid  a  struggle  with  Uganda,  as  he 
fears  that  the  missionaries  now  in  Mwanga's 
power  will  be  murdered  in  case  of  war.  He 
estimates  the  length  of  the  Kongo  route  at  157 
days,  —  twenty  days  by  steamer  from  Zanzibar  to 
the  Kongo,  three  days  by  steamer  on  the  Lower 
Kongo,  thirty-five  days  on  the  Upper  Kongo,  and 
ninety-nine  days  of  land  journey  to  Lake  Mwoo- 
tan.  The  Karagwe  route  he  calculates  at  156 
days  land  journey,  the  Masai  route  at  154  days. 

No  news  has  been  received  of  Mr.  Luderitz, 
who  went  on  an  exploring  expedition  in  sooth- 
western  Africa  last  fall.  He  has  not  been  heard 
of  since  he  embarked  on  the  Orange  River  in  a 
canoe. 

Dr.  E.  Holub's  party  has  been  attacked  by  the 
Bechuanas,  and  his  companion  was  killed  in  the 
fight.  Holub  escaped  unhurt.  After  the  news  of 
this  disaster  was  received,  a  committee  was  formed 
in  Vienna  to  raise  funds  for  enabling  Dr.  Hofcab 
to  resume  his  explorations  on  the  upper  Zambezi 

The  French  are  making  use  of  their  occupation  of 
Madagascar,  says  Nature,  to  gain  a  thorough  knowl- 
edge of  the  natural  history  of  the  island.  There 
have  already  issued  from  the  national  press  several 
fascicules  of  a  magnificent '  Histoire  physique,  nat- 
urelle,  et  politique  de  Madagascar,'  edited  by  M.  Al- 
fred Grandidier,  to  be  completed  in  thirty  volumes 
quarto.  The  subjects  to  be  comprised  in  this 
work  are  :  1°,  physical  and  astronomical  geog- 
raphy ;  2°,  meteorology  and  magnetism  ;  8°,  eth- 
nology, anthropology,  and  linguistics ;  4°,  political, 
colonial,  and  commercial  history ;  5°,  natural  his- 
tory of  mammals ;  6°,  natural  history  of  birds ;  7°, 
natural  history  of  fishes ;  8°,  natural  history  of 
reptiles ;  9°,  natural  history  of  Crustacea ;  10°, 
natural  history  of  terrestrial  and  freshwater 
mollusks  ;  11°,  natural  history  of  plants  ;  12°,  geol- 
ogy and  paleontology.  The  various  sections  are 
intrusted  to  competent  authorities  ;  and  the  geo- 
logical portion  is  to  be  illustrated  by  about  five 
hundred  chromo-lithographs  or  colored  plates,  the 
anatomical  details  being  represented  in  lithog- 
raphy and  photography.  The  total  number  of 
plates  will  not  be  less  than  1200. 

America, 

Mr.  Chaffanjon  was  going  to  leave  San  Fer- 
nando de  Atabapo  on  the  Upper  Orinoco  in  No- 
vember, 1886,  to  explore  the  sources  of  that  river. 
Through  the  support  of  the  government  he  got 


Fkbsuabt  25,  1087.] 


SCIENCE. 


189 


some  Moquivitares  Indians  for  guides.  They  are 
the  neighbors  of  the  Guahariboe,  who  occupy  the 
district  of  the  sources  of  the  Orinoco.  The  latter 
are  very  much  feared  by  the  whites,  as  they 
.  murder  everybody  who  tries  to  enter  their  country. 
ChafEanjon  hopes  through  the  help  of  his  Moquivi- 
tares  friends  to  be  able  to  gain  their  confidence 
and  accomplish  his  purpose.  On  his  way  to 
San  Fernando  he  made  interesting  linguistic  and 
archeological  researches. 

Oceania. 

It  is  stated  by  Nature  that  the  lake  district  in 
New  Zealand  is  showing  signs  of  fresh  distur- 
bances. Tremors  have  been  felt  at  Rotorua,  and 
Tarawera  has  emitted  dense  volumes  of  steam. 
The  Wahanga  Peak  appeared  most  active.  No 
fire  was  visible,  and  after  this  outburst  every- 
thing quieted  down  again. 

On  the  15th  of  January  a  new  volcanic  eruption 
took  place  on  Hawaii. 

Oceans. 

The  Proceedings  of  the  Royal  geographical  so- 
ciety for  December,  1886,  contain  an  interesting 
paper  by  J.  Y.  Buchanan  on  '  Similarities  in  the 
physical  geography  of  the  great  oceans.'  The 
author  mainly  discusses  three  important  oceano- 
graphical  problems,  —  the  equatorial  current,  the 
equatorial  counter-current,  and  the  rising  of  cold 
water  near  the  coasts  of  continents.  Buchanan 
describes  the  influence  of  the  evaporation  which 
takes  place  in  the  region  of  the  dry  and  warm 
trade-winds  and  monsoons.  The  water  which 
gets  warmer  but  more  concentrated  sinks  under 
the  colder  layers  of  less  concentrated  water,  and 
thus  becomes  a  medium  of  transportation  of  heat 
into  the  deeper  strata.  As  this  warm  water  is 
moving  west,  it  reaches  its  greatest  depth  in  the 
western  parts  of  the  oceans.  As  corals  are  con- 
fined to  regions  of  warm  water,  they  principally 
live  in  the  same  area.  While  the  region  of  the 
equatorial  current  has  water  of  great  density,  the 
equatorial  counter-current  has  lighter  water,  and 
wherever  the  velocity  of  the  eastern  current  is 
increasing,  its  density  is  decreasing.  Buchanan 
does  not  give  an  explanation  of  the  origin  of  the 
counter-current.  His  observations  on  the  density 
agree  with  the  well-known  fact  that  the  current 
lies  beyond  the  belt  of  trade-winds  which  effect  a 
rapid  evaporation.  The  mechanical  cause  of  this 
current  remains  still  doubtful,  though  it  seems 
probable  that  the  equatorial  current  is  its  princi- 
pal cause.  Buchanan's  remarks  on  the  rising  of 
cold  water  near  the  coasts  of  continents  are  of 
great  interest.  Formerly  the  existence  of  cold 
water  was  considered  a  sufficient  proof  for  the 


existence  of  cold  currents.  Recent  researches, 
however,  make  it  probable  that  in  such  places 
cold  abysmal  water  rises  from  the  adjoining 
depths.  Buchanan  shows  on  a  map  that  the  cold 
water  is  principally  found  on  windward  coasts  of 
the  oceans,  where  the  currents  are  flowing  from 
the  continent  The  loss  of  water  in  these  regions 
is  made  good  by  the  rising  cold  water.  The  Janu- 
ary number  of  the  Annalen  der  hydrographie  calls 
our  attention  to  the  fact  that  wherever  a  current 
is  deflected  from  a  coast,  it  attracts  the  adjoining 
water.  It  depends  on  the  configuration  of  the 
ocean  whether  the  abysmal  water  or  that  of  the 
adjoining  surface  takes  the  place  of  the  water 
that  is  carried  away  by  the  current.  The  rotation 
of  the  earth  is  the  principal  cause  for  the  deflec- 
tion of  the  currents  and  the  consequent  rising  of 
the  cold  water.  Every  coast-current  in  the 
northern  hemisphere  is  deflected  to  the  right,  in 
the  southern  to  the  left,  and  in  all  these  places 
cold  water  may  be  obrerved. 

General. 

The  February  number  of  tho  Scottish  geographi- 
cal magazine  contains  a  paper  by  John  Murray  on 
the  total  rainfall  of  the  globe,  and  its  relation  to 
the  discharge  of  rivers,  accompanied  by  a  map 
showing  the  distribution  of  annual  rainfall.  Ac- 
cording to  Mr.  Murray,  2,248  cubic  miles  of  rain 
fall  annually  on  areas  with  inland  drainage. 
Such  areas  extend  to  11,486.850  square  miles.  The 
land  draining  directly  to  the  ocean  has  an  area  of 
44,211,000  square  miles.  If  from  this  quantity  we 
subtract  all  areas  having  less  than  10  inches  of 
annual  rainfall,  we  get  88,829,750  square  miles. 
The  mean  discharge  from  this  area  into  the  ocean 
is  6,569  cubic  miles  annually.  The  total  weight 
of  substances  carried  by  this  means  to  the  ocean 
is  rather  more  than  5,000,000,000  tons  each  year. 


NOTES  AND  NEWS. 


The  cholera  epidemic  is  now  declining  in  the 
Argentine  Republic,  having  entirely  disappeared 
from  Cordoba.  It  still  prevails  in  Montevideo, 
and  has  recently  broken  out  at  FreyBenitos,  where 
the  Liebig  company  has  its  slaughter-houses  and 
factories  for  the  preparation  of  the  extract  of 
meat.  The  La  Plata  River  is  closed  to  navigation 
on  account  of  the  epidemic.  Although  cholera 
has  declined  in  the  interior  of  the  Argentine  Re- 
public, there  is  no  change  in  the  city  of  Buenos 
Ayres.  There  is  no  news  from  Paraguay,  but  it 
is  learned  from  the  Brazilian  province  of  Matto 
Grosso  that  cholera  is  doing  great  havoc  there. 
At  Corumba  the  people  are  terror-stricken  and 
have  fled  into  the  interior.     Fear  is  now  enter- 
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tained  that  these  refugees  may  spread  the  cholera 
into  Goyaz  and  possibly  into  the  Amazon  region 
and  to  Para. 

—  Following  a  period  of  apparent  stagnation, 
due  to  the  final  arrangements  as  to  site,  pro- 
gramme, details  of  building,  and  the  laying-out 
of  the  grounds,  advices  from  the  headquarters  of 
the  directors  of  the  Paris  jubilee  of  railways  state 
that  activity  now  prevails  on  the  grounds,  and 
that  the  palace  and  equipment  will  be  ready  for 
the  opening  in  May. 

—  Messrs.  Ticknor  &  Company  announce  for 
publication,  on  Friday,  Feb.  25,  'The  life  and 
works  of  Giordano  Bruno,'  a  new  volume  of  the 
English  and  foreign  philosophical  library ;  '  The 
course  of  empire,'  being  outlines  of  the  chief  po- 
litical changes  in  the  history  of  the  world,  ar- 
ranged by  centuries,  with  variorum  illustrations, 
by  C.  G.  Wheeler,  author  of  '  Familiar  allusions,' 
with  twenty-five  maps ;  and  '  Familiar  allusions,' 
a  handbook  of  miscellaneous  information,  includ- 
ing the  names  of  celebrated  statues,  paintings, 
palaces,  country-seats,  ruins,  churches,  ships, 
streets,  clubs,  natural  curiosities,  and  the  like,  by 
William  A.  Wheeler  and  Charles  G.  Wheeler. 

—  At  a  late  meeting  of  the  New  Fork  academy 
of  medicine,  Dr.  J.  H.  Girdner  read  a  paper  on  the 
methods  of  detecting  and  locating  metallic  masses 
in  the  human  body  by  the  induction  balance  and 
the  telephonic  probe.  He  referred  to  the  appa- 
ratus which  had  been  constructed  by  Professor 
Bell  for  the  purpose  of  locating  the  bullet  in  the 
case  of  President  Garfield,  and  said  that  it  had 
failed  because  at  the  time  the  patient  was  lying 
on  a  metallic  mattress,  which  interfered  with  the 
working  of  the  instrument.  Now  we  have  an 
apparatus  which  will  detect  and  locate  any  piece 
of  metal,  wherever  situated  in  the  human  body. 
In  the  construction  of  the  induction  balance  a 
bichromic  battery  is  used,  with  six  cells,  and  an 
ordinary  interrupter,  the  interruptions  being  about 
six  hundred  to  a  second.  The  exploring  coils 
were  put  in  a  framework  of  wood,  which  Profes- 
sor Bell  called  the  '  explorer,'  while  to  the  others 
the  name  'adjusting  coils' was  given.  Thus  in 
the  primary  current  were  two  coils,  in  the  second- 
ary current  were  also  two  coils,  and  in  the  circuit 
was  a  telephonic  receiver.  When  the  exploring 
coil  was  not  in  relation  to  a  metallic  substance, 
there  was  silence  in  the  telephonic  receiver ;  but, 
as  the  explorer  approached  or  receded  from  the 
metallic  mass,  the  balance  was  disturbed,  produ- 
cing a  musical  tone  in  the  receiver.  The  sound  is 
distinct  six  inches  from  the  metal,  if  located  in 
the  human  body.  The  telephonic  probe  consists 
of  a  telephonic  receiver  and  two  wires, — one  ter- 


minating in  a  long,  slender  steel  probe ;  and  the 
other  with  a  steel  plate  laid  over  the  surface  of 
the  body  in  the  neighborhood  of  the  metallic 
mass,  as  determined  by  the  induction  balance. 
The  steel  probe  being  now  plunged  into  the  body, 
as  soon  as  it  reaches  the  metal  a  distinct  click 
is  heard.  The  practical  working  of  the  instru- 
ment was  shown  by  locating  a  bullet  in  the  chest 
of  a  soldier  wounded  during  the  civil  war.  A 
piece  of  lead  was  also  recognized  in  the  centre  of 
a  piece  of  beef. 

—  Sir  J.  William  Dawson  will  prepare  a  volume 
for  the  International  scientific  series  on  the  sub- 
ject of  the  development  of  plants  in  geological 
time. 

—  The  article  by  Prof.  N.  S.  Shaler  of  Har- 
vard, on  '  The  stability  of  the  earth,'  in  the  March 
Scribner'8,  will  be  accompanied  by  very  numerous 
illustrations,  which  throw  light  upon  the  subject 
of  earthquakes  and  other  movements  of  the  earth  s 
crust. 

—  The  persistence  with  which  surgeons  con- 
tinue to  employ  chloroform  as  an  anaesthetic  in 
surgical  operations,  notwithstanding  the  over- 
whelming evidence  of  its  danger,  is  beyond  com- 
prehension. We  have  called  attention  to  this 
subject  whenever  deaths  have  resulted  from  this 
cause,  and  the  number  of  such  events  has  been 
considerable.  Another  has  just  occurred  in  Phil- 
adelphia. A  lion-tamer  in  the  service  of  Fore- 
paugh  had  one  of  his  fingers  bitten  by  a  colored 
man,  and  in  the  course  of  his  treatment  chloro- 
form was  administered.  It  is  said  that  he  died 
upon  the  table  while  still  under  the  anaesthetic 

—  Lieutenant  Emory  will  sail  early  in  March, 
in  command  of  the  Thetis,  one  of  the  Greely  ex- 
pedition relief-ships,  for  the  Alaska  coast. 

—  The  U.  S.  fish-com mission  steamer  Albatross 
is  being  fitted  wiih  new  boilers,  and  will  sail  in 
the:  spring  for  her  work  on  the  Pacific,  where, 
among  other  questions  to  be  solved,  will  be  that 
of  the  fish- bearing  properties  of  the  huge  Kiu 
Sawa  or  Black  Stream  of  Japan,  which,  crossing 
the  Pacific  in  a  high  latitude,  modifies  the  tem- 
perature and  climate  of  Alaska  and  the  Aleutian 
Archipelago  in  very  much  the  same  way  that  the 
Gulf  Stream  does  the  climate  of  England  and  the 
Shetland  Islands. 

—  Dr.  Gabiiel  E.  Manigault  of  Charleston,  S.C., 
has  accepted  the  invitation  of  the  geological  sur- 
vey to  write  a  descriptive  account  of  the  incidents 
and  effects  of  the  earthquake  of  Aug.  31, 1886, 
for  the  forthcoming  report  on  that  subject.  Dr. 
Manigault  is  an  accomplished  naturalist,  and  is 
curator  of  the  museum  in  Charleston.    He  was  in 
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the  city  at  the  time  of  the  earthquake,  and  has 
since  made  a  careful  investigation  of  its  incidents. 

—  Major  Powell,  director  of  the  geological  sur- 
rey, in  a  statement  which  he  has  furnished  for 
publication,  says  that  there  is  no  present  likeli- 
hood of  iron  ore  being  exhausted  in  this  country  ; 
but  the  remedy  for  prospective  exhaustion  is  still 
further  exploration  for  the  mines  to  which  the 
geologist  points  in  various  parts  of  the  country. 

—  Commissioner  Col  man  of  the  department  of 
agriculture  has  issued  a  circular  relating  to  the  so- 
called  '  Australian  rabbit.'  He  says  that  the  name 
is  a  misnomer,  the  animal  being  the  common  rab- 
bit of  Europe,  which  has  been  introduced  in  Aus- 
tralia. He  recites  its  ravages  in  that  country, 
and  says  that  the  introduction  of  the  European 
species  would  be  an  unnecessary  and  hazardous 
experiment.  He  suggests  that  congress  pass  a 
law  conferring  upon  the  commissioner  of  agri- 
culture the  power  to  prevent  the  landing  of  any 
animal,  bird,  or  other  pest,  in  any  port  of  the 
United  States  that  in  his  opinion  would  be  inju- 
rious to  agriculture,  in  the  same  way  that  cattle 
infected  with  contagious  diseases  are  now  pro- 
hibited from  entering  our  ports.  He  cites  the 
case  of  the  English  sparrow,  to  show  that  it  is 
unwise  to  transplant  species  which  crowd  out  the 
native  ones. 

—  We  learn  from  the  Sidereal  messenger  for 
February  that  Chicago  may  lose  its  astronomical 
observatory.  The  Dearborn  observatory  is  the 
property  of  the  Chicago  astronomical  eociety,  but 
is  upon  ground  leased  to  it  by  the  now  extinct 
University  of  Chicago,  and  may  be  required  to 
vacate  upon  sixty  days'  notice.  The  society  has 
received  a  request  to  transfer  its  instruments  and 
library  to  an  institution  of  learning  outside 
of  Chicago,  but  an  effort  is  being  made  to  obtain 
another  site  within  the  city. 

—  Another  small  comet  was  discovered  by  Bar- 
nard on  the  evening  of  Feb.  16.  It  is  visible 
in  a  three- inch  telescope.  The  great  southern 
comet  seems  to  have  vanished  as  suddenly  as  it 
came.  Though  careful  search  has  been  made  for 
it,  we  believe  it  has  not  been  seen  in  the  northern 
hemisphere. 

—  Nine  comets  passed  the  sun  in  review  during 
the  year  1886.  One  was  a  well-known  periodic 
comet  returning  at  the  appointed  time ;  and  two 
of  the  new-comers  appear  to  be  moving  in  elliptic 
orbits,  one  of  them  identical,  possibly,  with  De 
Vice's  lost  comet  of  1844,  or  at  least  belonging  to 
the  'same  family '  as  the  latter.  Olbers'  comet  of 
1815,  which  was  expected  at  perihelion  in  Decem- 
ber, 1886,  has  not  been  detected,  but,  as  an  uncer- 
tainty of  over  three  years  exists  in  the  time  of 


revolution,  it  may  be  picked  up  during  the  com- 
ing year.  It  is  the  only  periodic  comet  expected 
in  1887.  Two  out  of  the  nine  comets  were  dis- 
covered in  1886,  one  in  1887,  leaving  six  for  1886. 
Three  were  visible  to  the  naked  eye.  Three  be- 
long to  Barnard,  three  to  Brooks.  Two  were 
found  by  Finlay.  and  one  by  Fabry.  Comet  1886 
IX.  was  picked  up  by  three  observers  indepen- 
dently on  three  successive  mornings  in  October, 
showing  what  a  careful  watch  is  kept  for  these 
little  wanderers.  Mr.  Warner  has  paid  eight  hun- 
dred dollars  in  prize-money  for  the  captures. 

—  As  a  result  of  the  attempts  to  bring  to  pass 
an  earlier  publication  of  the  Proceedings  of  the 
American  association,  the  Proceedings  of  the  Buf- 
falo meeting  held  last  summer  were  published 
during  January  of  this  year.  Heretofore  the  Pro- 
ceedings have  not  been  published  much  within  a 
year  after  the  date  of  meeting.  This  promptness 
in  publication  has  resulted  partly  from  the  re- 
duced volume  of  the  Proceedings,  and  partly  by 
obliging  the  authors  of  papers  to  furnish  abstracts 
prior  to  the  time  of  reading  them.  Several  of  the 
addresses  and  reports  were  in  type  and  stereotyped 
before  the  meeting,  and  others  were  held  in  type 
ready  to  be  incorporated  in  the  order  of  printing. 

—  The  annual  meeting  of  the  Davenport  acad- 
emy of  sciences  was  held  in  that  city  Jan.  26.  The 
past  year  was  one  of  unusual  activity  in  the  soci- 
ety, and  large  accessions  were  made  to  the  collec- 
tions. 

—  In  the  Boston  medical  and  surgical  journal 
we  find  an  extract  from  the  Annates  cThygi&ne  et 
mtdecine  Ugale  which  gives  the  observations  of  a 
French  physician,  Dr.  Masson,  on  the  footprints 
which  are  sometimes  found  at  the  scene  of  a  mur- 
der, and  the  aid  which  they  furnish  in  the  detec- 
tion of  the  perpetrator  of  the  crime.  The  point 
which  was  especially  studied  was  whether  the 
marks  discovered  were  made  by  one  and  the 
same  foot,  and  so  by  one  person  only.  He  found 
that  the  same  foot  would  give  footprints  with  very 
different  dimensions,  according  as  it  was  used  in 
standing  or  walking,  corresponding  with  the  two 
essential  functions  of  the  foot,  as  an  organ  of 
locomotion  and  of  support.  It  appears  to  Dr. 
Masson  impossible  that  two  human  footprints 
should  closely  resemble  each  other  unless  the  same 
foot  has  made  them.  The  impression  made  by  a 
foot  discloses  such  clear  characteristics,  the  dis- 
tinctive marks  under  different  conditions  are  so 
numerous,  the  footprints  of  the  same  foot  are  so 
alike  under  dissimilar  circumstances,  that  an  at- 
tentive expert,  having  good  footprints  to  study, 
ought  to  arrive  at  clear  and  precise  conclusions. 
The  toes,  the  great  toe  especially,  leave  marks  that 
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should  be  examined  attentively.  These,  and  the 
outline  of  the  digitoplantar  depression,  the  line 
which  defines  the  plantar  arch,  are  the  data  for 
diagnosis.  The  conclusions  which  Dr.  Masson 
draws,  are,  1°,  the  dimensions  and  the  shape  of 
footprints  made  by  the  same  foot  vary  with  the 
attitudes  taken  ;  2°,  the  two  extreme  and  charac- 
teristic types  are  represented  by  impressions  made 
by  the  foot  in  walking  and  in  standing ;  3°,  the 
expert  called  to  study  the  matter  of  footprints 
should  always  take  impressions  of  the  foot  of  the 
accused  in  the  act  of  standing  and  of  walking, 
and  should  compare  only  those  which  correspond 
with  the  same  attitude ;  4°,  in  connection  with 
the  measurements  made,  one  should  always  con- 
sider the  points  which  throw  light  upon  the  in- 
dividual characteristic?  of  the  foot. 

—  We  have  received  the  first  volume  of  the 
publications  of  the  observatory  ('  History  and 
work  of  the  Warner  observatory')  founded  by 
Mr.  H.  H.  Warner  of  Rochester,  N.Y.,  about  six 
years  ago,  and  now  well  known  through  its  con- 
nection with  the  Warner  comet  prizes.  The  vol- 
ume is  published  by  Dr.  Lewis  Swift,  the  director, 
and  gives  a  description  of  the  observatory  (a  tower 
attached  to  the  dwelling  of  the  director)  and  the 
instruments,  and  a  list  of  over  four  hundred 
nebulae  discovered  since  July  9, 1888.  About  two- 
thirds  of  the  pamphlet  are  taken  up  by  *The 
Warner  prize  essays.'  These  are,  an  essay  on 
4  Comets  ;  their  composition r  purpose,  and  effect 
upon  the  earth,'  by  Prof.  Lewis  Boss  of  the  Dud- 
ley observatory  ;  and  four  essays  on  the  sky-glows, 
by  Professor  Kiessling,  and  Messrs.  Clark,  Maine, 
and  Bishop  respectively.  The  principal  instru- 
ment of  the  observatory  is  an  excellent  16-inch 
Clark  equatorial  provided  with  a  filar  micrometer 
and  many  convenient  accessories.  Its  equipment  is 
to  be  increased  by  a  spectroscope,  to  cost  $1,000, 
ordered  from  the  Clarks.  The  observatory  is  also 
provided  with  a  4^-inch  comet-seeker.  Dr.  Swift 
has  devoted  himself  almost  entirely  to  the  dis- 
covery of  new  nebulae,  and  the  search  for  comets, 
a  field  in  which  he  has  had  nearly  thirty  years' 
training.  It  would  seem  ungracious  to  comment 
upon  any  of  the  shortcomings  of  the  report ;  we 
suggest,  however,  that  the  usefulness  of  the  obser- 
vatory as  an  astronomical  institution  might  be 
greatly  increased  if  the  director  were  provided 
with  a  thoroughly  competent  assistant,  in  order 
that  his  own  work  of  discovery  may  be  supple- 
mented by  careful  study  and  measurement.  It 
should  be  noted  that  Mr.  Warner  has  expended 
more  than  $4,500  in  astronomical  prizes  since 
Oct.  10,  1880. 

—  It  seems  that  professors  in  Italy  are  chosen 
by  a  method  that  seems  to  be  purely  national. 


We  quote  from  a  recent  article  by  R.  Bonghi  :  — 
"  For  those  who  do  not  know,  I  should  mention 
that  in  Italy  the  university  professors  are  elected 
by  the  system  of  concorsi,  for  which  there  seems 
to  be  no  exact  English  equivalent,  and  the  par- 
ticular method  adopted  has  been  altered  several 
times,  but  is  now  the  following  :  The  faculty  in 
which  a  professor  is  wanted  proposes  to  the  min- 
ister five  names  of  ordinary  professors  of  the  sub- 
ject for  which  a  teacher  is  needed,  or  of  cognate 
subjects,  and  if  the  minister  approves  of  them  he 
appoints  them  as  a  committee.    To  it  every  native 
or  foreigner  who  thinks  himself  adapted  for  such 
a  chair  can  send  in  his  titoli ;  that  is,  his  aca- 
demical  degrees  and  the  books  he  has  written. 
The  committee,  in  a  more  or  less  explicit  report, 
judges  who  is  eligible,  who  not,  and  who  among 
those  considered  eligible  deserves  the  first  place, 
Such  a  judgment  presupposes  that  all  the  mem- 
bers of  the  committee  should  read  and  ponder 
carefully  the  books  sent  in  by  the  candidates,  but 
the  general  opinion  is  that  they  do  not  do  so.     It 
is  commonly  supposed  that  they  meet  with  their 
minds  already  made  up,  and  that  they  are  pro- 
posed and  nominated  in  such  a  manner  as  to  in- 
sure  their  coming  to  the  decision  which   will 
please  either  the  faculty  that  proposes  them  or 
the  minister  who  nominates  them.     This  may  not 
be  true  in  all  cases,  but  in  some  it  doubtless  is. 
At  any  rate,  the  report  of  the  committee  is  then 
sent  up  to  the  superior  council  (of  public  instruc- 
tion), which  has  nothing  to  do  but  to  see  that  all 
due  forms  have  been  observed ;  which  forms  nat- 
urally always  are  observed,  unless  through  some 
oversight  in  the  dra wing-up  of  the  report.'* 


LETTERS  TO  THE  EDITOR. 
Left-handedness. 

On  p.  148  of  the  current  volume  of  Science,  men- 
tion is  made  of  Dr.  Wilson's  view  as  to  the  cause  of 
left-handedness. 

In  connection  with  this,  Dr.  Thomas  Brown's  sug- 
gestion in  his  '  Vulgar  errors '  (London,  1658)  may 
be  quoted.  It  occurs  in  the  chapter,  '  Of  the  right 
and  left  hand.* 

44  And  therefore  the  brain,  especially  the  spinal 
marrow,  which  is  but  the  brain  prolonged,  hath  a 
fairer  plea  hereto ;  for  these  are  the  principles  of 
motion,  wherein  deztrality  consists ;  and  are  divided 
within  and  without  the  Crany.  By  which  division 
transmitting  nerves  respectively  unto  either  side ;  ac- 
cording to  the  indifferency,  or  original  and  nativity 
prepotency,  there  ariseth  an  equality  in  both  or 
prevalenoy  in  either  side." 

He  does  not  lay  much  weight  on  this,  for  his  con- 
clusion is,  — 

"  And  thus  have  we  at  large  declared  that  although 
the  right  be  most  commonly  used;  yet  hath  it  no 
regular  or  certain  root  in  nature."  B. 

Lexington,  Va.,  Feb.  81. 
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BIOLOGY  AND  SOCIOLOGY. 

In  an  article  entitled  'Revolution  and  evolu- 
tion,' printed  in  the  Contemporary  review  for 
September,  Mr.  Leon  MetchnikofE  wages  war 
against  the  opinions  of  those  who  would  draw  a 
close  parallel  between  the  biological  relations  of  a 
community  of  zooids  and  the  sociological  condi- 
tions under  which  an  ideal  association  of  human 
individuals  must  occur. 

According  to  Metcbnikoff,  there  is  a  complete 
antithesis  between  the  laws  of  the  sociological  and 
the  biological  domains ;  for  the  first  have  to  do 
with  aggregations  of  individuals  maintained  by 
co-operation,  *  conscious    or  unconscious/  while 
the  second  concerns  only  groupings  which   are 
based  on  struggle.    Then  the  author  admits  the 
occurrence  of  the  sociological  law  in  the  biological 
community,   but  still    strictly  insists  that  indi- 
vidual struggle  and  communal  co-operation  are 
two  forces  of  different  kinds.     He  says  (p.  482), 
44  Whenever  we  see  a  phenomenon  of  association, 
—  be  it  in  the  shape  of  a  vegetable  or  animal 
organism,  or  that  of  a  more  perfect  human  com- 
munity,—  we  cannot  fail  to  detect  something  new, 
as  essentially  distinct  from  the  law  of  individual- 
istic competition  or  struggle  as  that  specific  Dar- 
winian law  itself  is  distinct  from  the  Newtonian 
universal  law  of  gravitation.    That  something  is, 
namely,  the  consensus  of  a  number  of  more  or 
less  individualized  forces  aiming  at  an  end,  not 
personal  to  one  of  the  allies,  but  common  to  them 
all,  and  that  is  what  we  call  cooperation"    The 
conclusion  seems  to  be,  that,  when  we  rise  from  the 
biological  into  the  sociological  domain,  we  can 
carry  nothing  useful  from  our  toilsome  studies  on 
the  way  in  which  the  organisms  of  nature  have 
been  built  up  and  preserved,  but  must  seek  out  a 
new  law    of   deliberate   altruistic   co-operation, 
which  is  represented  as  having  no  relation  to  the 
natural  impulse  of  the  individual  toward  his  own 
advancement. 

Far  from  presuming  to  deal  directly  with  so  com- 
plex a  question,  it  is  the  object  of  this  paper  to  pre- 
sent the  truth  as  regards  one  side  of  the  problem  by 
discovering,  if  possible,  the  true  communal  rela- 
tions of  the  simplest  differentiae  making  up  the 
most  complex  animal  body.  It  will  be  pointed 
out  that  biological  data  indicate  no  final  antago- 


nism between  co-operation  and  struggle,  but,  on  the 
contrary,  that  the  one  is  the  necessary  antecedent 
of  the  other. 

Living  matter  or  protoplasm  has,  apparently,  in 
all  its  forms,  the  same  general  functions;  and  such 
a  study  of  relation  as  that  proposed  ought,  if  car- 
ried out  on  right  lines,  to  lead  us  to  a  conception 
of  the  philosophy  of  protoplasm,  by  which  is  un- 
derstood the  main  impulse  or  motive  guiding  indi- 
vidual and  determining  collective  action. 

Whatever  may  be  the  present  and  future  sub- 
jects of  biological  dispute,  the  tidal  wave  of 
thought  has  lifted  and  grounded  firmly  beyond 
the  danger  of  overthrow  one  grand  general  idea, — 
that  every  living  organism  may  be  anatomically 
analyzed  into  a  greater  or  less  number  of  physio- 
logical units  —  the  cells  or  modified  cells  —  which 
contain  the  living  matter,  and  which,  in  function, 
though  not  in  form,  are  like  the  parts  they  go  to 
make  up.  The  accuracy  of  this  analysis  is  not 
affected  by  the  differentiation  of  the  cells  them- 
selves, nor  would  conclusions  from  it  be  disturbed 
should  each  cell  itself  be  proved  to  represent  a 
community  of  discrete  factors. 

It  has  come  to  be  a  fundamental  doctrine  of 
physiological  teaching,  that  the  higher  animals 
may  be  looked  upon  as  communities  of  living 
cells  or  modified  cells  whose  functions  determine 
the  action  of  the  organs  they  compose,  and  which 
are  bound  together  by  more  or  less  not-living,  in- 
tercellular matter,  made,  or  at  least  modified,  by 
the  cells;  and  yet  it  appears  that  some  of  the 
most  evident  and  important  consequences  that 
arise  from  this  communal  relation  of  different 
individuals,  having  needs  and  powers  of  all  grades 
of  similarity  and  dissimilarity,  have  been  gener- 
ally neglected  or  misunderstood.  The  analogy 
between  the  animal  cell  as  related  to  the  organ- 
ism, and  the  human  individual  in  his  entirety  as 
related  to  society,  is  a  very  striking  one. 

The  cells  of  a  body  all  take  their  nutriment  from 
the  same  general  pabulum  :  they  all  have  the  same 
general  needs ;  and  as  the  food-supply  is  a  result 
of  constructive  effort,  and  therefore  limited  in 
quantity,  there  must  be  a  struggle  for  food  (or  a 
struggle  for  existence)  among  the  cells,  which 
would  be  more  severe  the  more  nearly  alike  their 
individual  needs.  This  statement  will  bear  an 
illustration.  We  know  that  a  blood-free  muscle 
may,  by  artificial  stimulation,  be  reduced  to  com- 
plete exhaustion ;  but,  if  a  nutrient  solution  like 
blood-serum  be  now  passed  through  the  blood- 
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vessels,  the  muscle-substance,  by  virtue  of  its 
chemical  affinities,  extracts  certain  matters  from 
the  supply-fluid,  and  recovers  its  irritability  and 
contractility.  Now,  we  know  that  this  unstable 
muscle-substance  is  continually  being  oxidized 
with  the  production  of  certain  waste  products. 
Suppose  that  the  affinities  of  a  given  muscle-fibre 
for  food  matter  are  so  feeble  that  less  nutriment  is 
brought  in  a  given  time  into  the  tissue  than  is  lost 
in  the  way  of  waste :  the  result  is  a  gradual  de- 
cadence or  atrophy  of  that  muscle.  As  in  the 
physiological  condition  the  food-supply  is  limited, 
those  muscle-fibres  with  strongest  constructive 
chemical  affinities  rob  the  weaker  fibres,  which 
could  only  get  their  fill,  as  it  were,  by  a  modifica- 
tion of  physiological  activity  throughout  the  whole 
body.  This  explanation  of  the  relation  of  growth 
to  competition  probably  partly  underlies  the  well- 
known  fact  of  the  extraordinary  growth  of  one  of 
a  pair  of  similar  organs,  as  a  kidney,  when  its 
fellow  is  extirpated. 

Owing  to  the  physiological  division  of  labor 
among  the  tissues,  each  one  of  these  has  come  to 
depend  nearly  absolutely  upon  organs  far  removed 
for  some  of  the  essentials  to  its  welfare :  as,  for 
example,  a  gland  is  often  called  upon  during  secre- 
tion to  pour  out  a  bulk  of  material  greater  than  its 
own  volume,  and  for  the  performance  of  this 
function  there  is  an  alteration  of  vaso-motor 
activity  through  which  more  blood  visits  the  gland 
in  time  of  need  ;  and  this  vascular  change,  as  also 
the  secretion  itself,  is  directly  controlled  by  nerve- 
centres  lying  in  the  distant  brain.  So,  elsewhere 
in  the  body,  we  are  continually  coming  upon 
phenomena  in  which  the  working  tissue  appears 
to  derive  little  direct  benefit  from  its  effort ;  the 
activity  of  each  organ  seems  determined  by,  or  at 
least  co-ordinated  with,  the  needs  of  its  fellows ; 
and  this  fact,  indeed,  constitutes  the  very  defini- 
tion of  physiological  activity. 

If  we  invent  a  physiological  allegory,  whose 
personages  are  the  animal  cells  supposed  to  be  en- 
dowed with  sensibility,  reason,  and  motion,  like  in 
kind  to  the  faculties  of  complete  organisms,  we 
should  find  that  the  fanciful  sketch  of  the  cellular 
society  constructed  on  such  a  scheme  corresponds 
remarkably  well,  if  not  identically,  with  the  actual 
result  of  such  associations  of  cells  as  we  find 
them  in  living  organisms.  The  apparent  altruism 
noted  above  is  perhaps  most  marked  in  the  work- 
ing of  the  respiratory  nerve-centre  on  whose 
rhythmic  impulses  directly  depends  the  contraction 
of  the  respiratory  muscles  which  expand  the 
chest,  and  thus  draw  into  the  lungs  the  fresh  air 
necessary  to  the  life  of  the  whole  body. 

This  nerve-centre  is  generally  supposed  to  be 
composed  essentially  of  a  group  of  nerve-cells  oc- 


cupying an  insignificant  area  of  the  brain  ;  and  on 
their  ceaseless,  rhythmic  output  of  energy  every 
living  molecule  of  the  body  each  moment  derives 
benefit  without  giving  any  manifest  adequate  re- 
turn. Still,  though  each  new  study  of  the  body 
brings  to  view  fresh  examples  of  the  subservience 
of  individual  needs  of  the  physiological  units  to 
the  welfare  of  the  community  of  cells,  it  can  be 
shown  as  scarcely  doubtful  that  this  altruism,  ap- 
parently purposive  on  the  part  of  the  living  in- 
tegers, is  but  an  indirect  outcome  of  an  effort  for 
their  own  aggrandizement,  their  supreme  selfish- 
ness, as  it  were.  There  is  the  strongest  reason  to 
believe  thaUthe  physiological  individual,  or  cell,  in 
a  complex  organism,  is  primarily  as  completely  bent 
upon  its  own  nutritive  welfare,  and  as  regardless 
of  the  condition  of  its  neighbors,  as  if  it  were  a 
free  monad  contending  for  sustenance  against  a 
myriad  of  its  fellows  in  a  culture-solution.  Even 
in  the  case  of  the  action  of  the  respiratory  centre, 
which  seems  devoted  purely  to  aims  benevolent 
to  the  organism  as  a  whole,  experiment  indicates 
that  any  such  benefit  conferred  outside  the  centre 
itself  is,  as  it  were,  a  mere  accident  in  its  ac- 
tivity. 

It  is  the  present  belief  of  physiologists  that  the 
nerve-cells  of  the  respiratory  centre  are  stimulated 
by  a  lack  of  oxygen  to  discharge  energy  into  the 
motor  nerves  arising  from  them ;  and  their  dis- 
charges, up  to  a  certain  point,  increase  in  vigor 
with  diminution  of  oxygen-supply,  and  conversely 
become  weaker  and  leas  frequent  when  that  gas 
is  in  excess  in  the  blood.  If  oxygen  fail  totally, 
the  cells  soon  die.  Now,  suppose  an  animal  to  be 
in  a  state  of  respiratory  quiescence :  oxygen  is 
still  being  drawn  from  the  blood  by  every  living 
tissue.  As  a  result  of  this,  there  is  failure  of  oxy- 
gen in  the  respiratory  centre ;  and  a  stimulus  of 
some  sort  is  heaped  up  in  the  nerve-cells  there, 
until  finally  an  explosion  of  energy  proceeds  from 
them  into  their  motor  nerves,  and  thence  to  the 
muscles  of  inspiration  which  cause  the  chest  to 
expand.  Thereby  fresh  air  is  drawn  into  the  lungs, 
new  oxygen  diffuses  into  the  blood,  and  thus  the 
excitement  of  the  respiratory  centre  is  allayed  for 
a  while,  presumably  owing  to  the  oxidation  in  the 
centre  of  some  irritating  chemical  products  of 
tissue-change. 

It  has  been  found,  that,  if  the  manner  of  circu- 
lation is  artificially  so  altered  in  a  living  animal 
that  the  brain  still  receives  blood  oxidized  to  its 
normal  arterial  condition,  while  tissues  of  the 
trunk  or  limbs  get  only  venous  blood  or  even  none 
at  all,  the  rhythmic  action  of  the  respiratory 
centre  goes  on  undisturbed,  though  the  organs 
with  altered  circulation  soon  die  from  asphyxia. 
On  the  contrary,  should  the  arteries  conveying 
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blood  to  the  brain  be  clamped,  thus  cutting  off 
the  oxygen-supply  and  abolishing  the  removal 
of  waste,  or  should  the  blood  passing  through 
them  be  artificially  warmed,  thus  hastening  the 
chemical  changes  in  the  nerve-centres  without  a 
corresponding  increase  in  the  rapidity  of  food- 
supply  and  waste-removal,  the  deep  and  energetic 
breathing  of  dyspnoea  soon  shows  the  pressing 
need  of  the  centre  for  fresh  oxygen  ;  and  the  ani- 
mal may  die,  as  far  as  its  brain  is  concerned,  in 
the  convulsions  of  asphyxia,  though  the  great 
bulk  of  its  body  is  unaffected,  and  lives  on  in  perfect 
rest  so  soon  as  the  exhausted  brain  can  no  longer 
stir  its  muscles  to  contraction. 

If  we  arrange  a  narcotized  living  animal  in  such 
a  way  as  to  observe  the'  changes  in  the  amount  of 
its  arterial  blood-pressure  while'  supplying  air  by 
artificial  respiration,  it  will  be  observed  that  the 
pressure  rises  when  the  respiration  fails  ever  so 
little,  and  the  elevation  is  most  marked  when  the 
muscular  contractions  of  extreme  dyspnoea  ap- 
pear. Now,  it  is  this  arterial  pressure  which 
drives  the  nutrient  blood  on  its  way.  The  blood- 
current  is  stronger  and  swifter,  the  greater  the 
pressure ;  and  the  result  of  such  a  change  is  to  pre- 
sent each  tissue  with  a  more  abundant  supply  of 
oxygen  and  other  food-materials.  The  rise  of 
pressure  noticed  in  the  first  instance  was  due  to 
the  contraction  of  the  living  walls  of  the  blood- 
vessels throughout  the  body  :  they  responded  di- 
rectly, or  were  made  to  respond  indirectly  through 
their  motor  nerves,  to  the  need  of  the  oxygen  in 
their  local  areas  and  in  the  brain  ;  and  the  result 
of  this  action  was  to  supply  with  all  despatch  the 
respiratory  centre  with  whatever  store  of  oxygen 
there  was  in  the  blood.  So  we  have  the  all-im- 
portant fact  of  the  mutual  helpfulness  of  the 
bodily  tissues  on  the  one  hand,  and  the  respiratory 
nerve-cells  on  the  other,  brought  about  by  the  in- 
dependent exertion  of  each  living  factor  of  the 
body  in  its  own  behalf.  Every  physiologist  knows 
experimentally  how  the  whole  body  rises  in  pro- 
test, as  it  were,  at  any  interference  with  the  free 
performance  of  the  respiratory  functions ;  and 
that  little  group  of  cells  whose  business  it  is  to 
initiate  the  movements  of  breathing  are  thus  pro- 
tected from  want  by  every  part  of  the  body,  which 
is  itself  dependent  on  them.  A  complete  record 
of  all  such  co-ordinate  actions  would  form  a 
treatise  on  physiology,  and  a  consideration  of  all 
the  results  justifies  this  generalization  :  that  every 
physiological  unit  of  a  complex  organism  labors 
for  its  own  aggrandizement  alone ;  but  its  exist- 
ence is  conditioned  by  an  association  with  neigh- 
bors, with  which  it  must  compete  and  upon  which 
it  depends  ;  and  this  union  has  the  suggestive  re- 
mit that  every  living  cell  in  the  body  receives  aid 


and  protection  from  its  neighbors  in  proportion  as 
it,  in  turn,  by  its  activity,  furnishes  them  with  aid 
and  protection. 

This  remarkable  union  of  the  energies  of  the 
morphological  elements  of  the  body,  which  sug- 
gests so  clearly  the  social  relations  of  an  ideal 
community,  finds  its  explanation  in  the  ground 
law  of  the  doctrine  of  evolution.  If  we  but  pre- 
sume the  fact  of  a  struggle  for  existence  among 
the  tissue-factors,  the  survival  of  the  fittest  must 
be  a  corollary  to  that  proposition  ;  and  the  fittest 
individual  is  that  whose  life  best  tends  to  preserve 
the  welfare  of  the  organism  as  a  whole,  for  on 
this  depends  the  existence  of  each  of  its  con- 
stituent parts. 

The  farther  we  peer  into  the  mysteries  of  the 
living  animal,  new  utilitarian  beauties  are  dis- 
closed with  every  secret  unfolded  ;  and  the  time  is 
probably  not  far  distant  when  it  will  be  difficult 
to  point  out  a  structure  or  function  which,  far 
from  being  simply  useless,  has  not  a  definite  pur- 
pose aimed  at  preserving  the  safety  or  perfecting 
the  economy  of  energy-discharge  of  the  whole 
body.  Even  if  one  bears  in  mind  the  well-known 
criticism  on  the  imperfection  of  the  eye  as  an 
optical  instrument,  his  view  would  be  one-sided 
and  unjust  if  content  to  rest  there.  The  errors  of 
normal  vision  are  nearly  all  errors  of  judgment ; 
which  is  a  subjective  process,  and  it  is  presumable 
that  finer  workmanship  in  the  optical  camera 
would  be  useless  in  arousing  sensations  of  greater 
advantage  to  the  organism. 

From  a* physiological  point  of  view,  the  physi- 
cal environment  of  an  animal  has  only  a  remote 
though  a  certain  and  most  complex  relation  to 
changes  in  the  organism.  Now,  any  change  of 
the  environment  must  be  followed  by  a  kaleido- 
scopic alteration  in  the  relations  of  the  tissues 
among  themselves,  and  these  may  be  very  pro- 
found without  any  necessary  Variation  of  the 
total  vital  configuration.  Dr.  Romanes,  in  his 
recent  exposition  concerning  physiological  selec- 
tion as  a  means  of  accounting  for  the  origin  of 
species,  has  done  good  service  in  looking  directly 
at  the  independent  variable — the  animal  cell — 
in  seeking  a  solution  of  the  intricate  problem 
presented  by  the  body  as  a  whole. 

If  this  analogy  between  the  communal  relations 
of  living  cells  in  the  body  and  those  of  individuals 
in  human  society  have  a  foundation  in  fact,  we 
ought  to  be  able  to  use  the  parallel  as  a  path  of 
research,  and,  from  what  is  known  concerning 
the  evolution  of  society,  gain  light  as  to  the  physi- 
ological relation  within  parts  of  the  body  which 
yield  their  facts  very  sparingly  to  investigation. 

A  well-known  physiologist  has  called  the  cen- 
tral nervous  system  the  final  battle-ground  of  the 
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science.    If  we  look  upon  these  mysterious  nerve- 
cells  as  a  community  of  reasoning  individuals, 
we  should  expect  to  find  a  division  of  labor  among 
them  which  should  restrict  more  or  less  com- 
pletely the  physiological  activity  of  each  anatom- 
ical area.     What  we  know  of  the  subject  justi- 
fies this  comparison.     We  find  the  nerve-cells  of 
the  medulla  and  spinal  cord  inheriting  automatic 
and  reflex  powers  of  comparatively  simple  char- 
acter, but  of  vital  importance  to  the  life  of  the 
whole  system  ;  and  there  is  reason  to  believe  that 
these  powers  are  more  extensive  and  efficient  the 
longer  they  have  been  impressed  by  heredity. 
When  we  ascend  from  the  medulla  to  the  cere- 
bellum, we  come  upon  powers  of  the  same  kind, 
but  vastly  more  complex  in  their  co-ordinations  ; 
and  here,  or  hereabouts,  we  meet  a  new  faculty, — 
that  of  learning  reflexes,  or  learning  to  carry  on  a 
complicated  action  with  machine-like  definitenees 
and  celerity  in  obedience  to  a  given  stimulus.    The 
complex  motions  of  walking,  balancing,  the  per- 
formance of  an  experienced  pianist,  are  largely  re- 
flexes whose  centres,  in  all  probability,  lie  in  this 
part  of  the  brain.    Then  we  gradually  rise  through 
nerve-centre  after  nerve-centre,  with  graduated 
physiological  powers,  till  we  reach  the  Teacher 
himself,  whose  energy  is,  doubtless,  that  of  the 
cortical  cerebral  cells.    Nothing  is  clearer  in  physi- 
ology than  this  general  differentiation  of  function 
among  the  nerve-centres,  and  it  is  altogether  proba- 
ble that  a  physiological  differentiation  even  goes 
hand  in  hand  with  the  morphological  one  which 
histologics  have  shown  to  involve  the  natter  mak- 
ing up  the  individual  animal  cell  itself. 

Looking  at  the  cortical  cells  again  as  a  com- 
munity, we  should  expect  that  the  complex  of 
powers  of  the  society  should  be  divided  up  and 
portioned  off  to  distinct  individuals  which  should 
inherit  extreme  facility  of  action  in  a  definite 
province  without  altogether  losing  the  other,  now 
subordinated,  functions  with  which  they  were 
originally  endowed.  Artificial  stimulation  of 
definite  cortical  areas  we  should  expect  to  be 
followed  by  a  manifestation  of  their  specific  func- 
tion ;  and,  on  the  contrary,  annihilation  of  such  a 
region  ought  to  be  followed  by  a  corresponding 
paralysis,  which  would  not  be  permanent,  because 
neighboring  cells  would  gradually  develop  the 
lost  function,  the  power  to  perform  which  had 
hitherto  been  latent  in  them.  Each  new  lesion 
would  be  followed  by  a  crippling  involving  the 
same  features,  and  the  recovery  would  each  time 
be  lees  perfect.  This  presentation  may  be  taken, 
as  far  as  the  results  go,  as  the  actual  outcome  of 
experimentation  on  the  brain  ;  and  the  same  his- 
tory would  be  repeated  by  any  civilized  com- 
munity in  which  the  various  trades  and  pro- 


fessions should,   in  turn,  be  deprived  of  their 
workers. 

Physiological  phenomena  are  those  in  which 
the  activities  of  various  tissues  are  co-ordinated  in 
such  a  way  as  to  produce  a  combined  action ;  and 
we  may  consider  each  tissue-element  as  a  reason- 
ing individual  which  associates  physiologically 
with  its  neighbors  only  so  far  as  a  result  of  this 
union  is  beneficial  to  its  own  welfare. 

Turning  now  from  the  normal  body  to  view  the 
phenomena  of  pathology,  we  enter  a  field  which 
has  been  too  incompletely  surveyed  for  us  to  trace 
our  way  at  will  in  it ;  but  so  far  as  pathological 
processes  are  understood,  they  seem  to  be  guided 
by  the  same  law  of  endeavor  for  self-aggrandize- 
ment on  the  part  of  the  living  cells  concerned,  as 
in  those  actions  'already  considered.  When  an 
arterial  wall  becomes  cheesy  or  chalky  in  athe- 
roma as  a  result  of  increased  arterial  strain,  we  see 
living  tissue-elements  redeveloping  some  of  their 
suppressed  embryonic  powers  of  metabolism,  and 
replacing  their  sentient,  overworked  protoplasm  by 
an  inert  substance  incapable  of  either  evolving 
energy  or  suffering  from  overstrain.  Unfortunately 
this  ostrich-like  hiding  of  the  head  is  an  ill-judged 
attempt  at  self-preservation ;  for  it  entails  in- 
creased labor  on  other  organs,  which  may  result  in 
fatal  inco-ordination.  So,  also,  when  a  foreign 
particle  within  the  body  is  encysted  by  an  enve- 
lope of  tissue  developed  for  that  purpose,  the 
whole  process  goes  on  as  if  the  active  cells  had 
distinctly  in  view  the  covering-up  of  a  hurtfully 
irritating  object. 

Those  pathological  processes  which  are  more 
usual  grade  imperceptibly  into  the  physiological ; 
as,  for  instance,  those  phenomena  of  altered  circu- 
lation and  growth  attending  the  healing  of  the 
fracture  in  a  broken  bone. 

Only  a  competent  pathologist  could  give  full 
force  to  the  proposition  here  stated :  but  there 
seems  to  be  convincing  evidence  that  in  pathologi- 
cal as  in  physiological  processes  there  is  a  distinct 
effort,  on  the  part  of  the  acting  protoplasm,  towards 
self-aggrandizement ;  that  is,  to  reduce  its  expen- 
diture and  to  increase  its  income  of  energy.  In 
the  physiological  process  the  various  factors  work 
together  in  such  a  way  that  the  resultant  effort  is 
of  the  greatest  possible  benefit  to  each  separate 
member  without  detriment  to  any  other.  In  an 
extreme  pathological  action  the  selfishness  of  some 
single  individual  brings  ruin  on  the  whole  organ- 
ism, because  regardless  of  the  fact  that  unlimited 
self-aggrandizement  is  hurtful  to  the  remainder  of 
the  community.  We  may  profitably  compare 
these  two  biological  conditions  to  the  states  of  dis- 
cipline on  shipboard  as  they  may  be  observed 
respectively  in  calm  weather  and  during  great 
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excitement.  In  the  first  instance  every  move- 
ment is  carried  out,  and  every  duty  is  performed, 
with  relation  to  a  common  purpose, —  the  most 
complete  welfare  of  ship  and  crew  ;  but  no  one 
can  doubt  that  the  individual  motive  of  each  sailor 
is  to  thereby  bring  the  greatest  benefit  to  himself. 
In  the  unusual  occurrence  of  threatened  ship- 
wreck, however,  this  co-ordination  is  lost,  because 
the  selfishness  of  each  individual  in  seeking  his 
own  safety  causes  him  to  disregard  the  duty  he 
owes  bis  companions,  and  tbe  result  ant  is  fatal  in- 
coordination. 

If  what  we  have  said  be  true,  tbe  premise  as- 
sumed by  Metchnikoff  is  fundamentally  wrong. 
The  doctrine  of  evolution  applied  to  the  living 
organism  teaches,  not  that  there  is  final  antagonism 
between  struggle  and  co-operation,  but  that  co-or- 
dination and  the  well-being  of  the  whole  is  tbe 
natural  outcome  of  struggle  for  existence  among 
the  individual  particles  of  the  body  ;  and,  presum- 
ing capability  of  variation,  there  must,  through 
'survival  of  the  fittest,'  come  to  be  increase  of 
specialization  and  perfection  of  performance  in 
every  function.      Fatal  or  merely  injurious  path- 
ological processes,  when  traced  to  their  source, 
are  found  to  be  due  to  accidents  which  do  not 
come  under  the  head  of  uniform  law.     Suppos- 
ing such  an  accident  to  occur  so  frequently  as 
to  become  a  normal  event :  the  vital  elasticity  of 
the  organism  re-adjusts  itself  to  these  new  condi- 
tions involved,  so  that  they  (as  in  tbe  case  of  the 
bone-fracture)  are   hardly  distinguishable    from 
ordinary  physiological  processes. 

Henry  Sewall. 


THE  BRITISH  COMMISSION  ON  THE 
DEPRESSION  OF  TRADE. 

fcff  response  to  a  general  feeling  of  anxiety, 
»ome  of  it  expressed  openly  and  some  not,  a  royal 
coinmisston  was  appointed  some  months  since  by 
the  British  government  to  take  into  consideration 
tbe  depression  of  trade  and  industry  in  Great 
Britain,  and  to  report  by  what  means,  if  any,  the 
depression  could  be  remedied.  The  final  report  of 
the  commission  has  recently  been  published,  and 
it  bristles  with  points  of  both  theoretical  and  prac- 
tical interest.  The  report  is  by  no  means  unani- 
mous. A  majority  report  is  signed  by  the  late 
Earl  of  Iddesleigh,  the  able  president  of  the  com- 
nMMion,  and  eighteen  of  his  fellows.  Eleven  of 
these,  however,  sign  under  certain  restrictions  and 
reservations,  which  they  append  over  their  re- 
spective signatures.  The  minority  report,  which 
wpweentB  the  views  of  the  so-called  fair-trade 
Puty,  is  signed  by  Lord  Dunraven  and  three 


others.    A  third  report  is  submitted  by  Mr.  Arthur 
O'Connor,  and  signed  only  by  himself. 

The  majority  report  begins  by  mentioning  the 
general  points  of  agreement  among  all  the  wit- 
nesses examined.     These  are  said  to  be,  1°,  that 
the  trade  and  industry  of  the  country  are  in  a 
condition  which  may  fairly  be  described  as  de- 
pressed ;  2°,  that  this  depression  takes  the  form  of 
a  diminution,  and  in  some  cases  an  absence,  of 
profit,  with  a  corresponding  diminution  of  em- 
ployment for  the  laboring  classes ;  8°,  that  neither 
the  volume  of  trade,  nor  the  amount  of  capital 
invested  therein,  has  materially  fallen  off,  though 
the  latter  has  in  many  cases  depreciated  in  value ; 
and,  4°,  that  tbis  depression  dates  from  about  the 
year  1875,  and  that,  with  the  exception  of  a  short 
period  of  prosperity  enjoyed  by  certain  branches 
of  trade  in  the  years  1880  to  1888,  it  has  proceeded 
with  tolerable  uniformity,  and  has  affected  the 
trade  and  industry  of  the  country  generally ,  but 
more  especially  those  branches  which  are  con- 
nected with  agriculture. 

This  unanimity  did  not  extend,  however,  to  the 
causes  which  brought  the  depression  about.  But 
those  causes  to  which  any  great  importance  was 
attached  were,  1°,  over-production ;  2°,  a  contin- 
uous fall  of  prices,  caused  by  an  appreciation  of 
the  standard  of  value;  8°,  the  effect  of  foreign 
tariffs  and  bounties,  and  the  restrictive  commer- 
cial policy  of  foreign  countries  in  limiting  English 
markets ;  4°,  foreign  competition  ;  5°,  an  increase 
in  local  taxation ;  6°,  cheaper  rates  of  transporta- 
tion enjoyed  by  foreign  competitors ;  7°,  legisla- 
tion affecting  the  employment  of  labor  in  indus- 
trial undertakings ;  8°,  superior  technical  educa- 
tion of  foreign  workmen. 

It  is  pointed  out  that  it  is  from  the  employers 
of  labor  and  producers  that  most  complaints  of 
trade-depression  have  come ;  but  the  report  adds, 
that  its  signers  are  satisfied  that  in  recent  years, 
and  particularly  in  the  years  during  which  the  de- 
pression has  prevailed,  the  production  of  com- 
modities generally,  and  the  accumulation  of  capi- 
tal in  the  country,  have  been  proceeding  at  a  rate 
more  rapid  than  the  increase  of  population ;  and 
in  support  of  this  the  statistics  as  to  pauperism, 
education,  crime,  and  savings  banks,  are  cited. 
Tbe  statistics  of  foreign  trade  show  an  apparent 
falling-off  in  some  respects ;  but  this  is  attributed 
almost  entirely  to  the  continuous  fall  in  prices, 
especially  those  of  raw  materials,  since  1878.  After 
making  allowance  for  this  fall  in  prices  and  for 
the  fall  in  the  price  of  raw  materials,  it  is  held 
that  the  actual  products  of  British  labor  and  capi- 
tal have  largely  increased.    It  is  pointed  out,  for 
example,  that,  if  valued  at  the  prices  current  in 
1878,  the  aggregate  of  the  foreign  trade  of  Great 
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Britain  for  1888  would  have  amounted  to  861,000,- 
000  pounds  sterling,  instead  of,  as  it  appears  now, 
867,000,000  pounds  sterling. 

This  conclusion,  however,  is  untrue  in  the  case 
of  agriculture,  where  it  is  found  that  the  quan- 
tity of  produce  raised  in  Great  Britain  during  the 
last  few  years  has  materially  decreased,  and  the 
steady  fall  in  prices  has  been  felt  even  more 
severely  than  the  diminished  yield  of  the  soil; 
and  it  is  the  section  of  the  community  interested 
in  agriculture  which  the  commission  finds  par- 
ticularly affected  by  the  depression.  The  com- 
plaints as  to  absence  of  profit,  though  general,  are 
not  uniform.  The  evidence  shows,  however, 
that  while  business  is  not  absolutely  less  in  quan- 
tity, it  is  carried  on  with  the  smallest  possible 
margin  of  profit,  and  in  some  cases  with  no  profit 
at  all.  Nevertheless  it  is  pointed  out  that  the 
gross  amount  of  property  and  profits  assessed  to 
the  income-tax  in  the  years  1885  and  1886  is  much 
larger  than  that  of  any  previous  year.  Too  much 
stress  cannot  be  laid  upon  these  figures,  because 
the  increase  of  the  income-tax  assessment  is  in 
great  degree  attributable  to  the  increased  efficiency 
of  collection.  It  is  further  stated  that  in  some 
cases  the  taxis  paid  on  profits  not  earned,  because 
of  the  unwillingness  of  traders  to  make  known 
the  fact  that  tbey  have  sustained  losses. 

But  the  absence  or  diminution  of  profits  is  not 
the  only  marked  feature  of  the  prevailing  depres- 
sion, though  it  is  the  most  universal  one.  The 
supply  of  commodities  is  found  to  be  in  excess  of 
the  demand,  and  the  natural  tendency  to  equi- 
librium between  them  seems  to  have  been  ob- 
structed for  an  unusually  long  period.  And  this 
excess  of  supply  is  maintained  in  the  face  of  un- 
remunerative  prices.  The  chief  features  of  the 
commercial  situation  are  thus  summed  up :  1°,  a 
very  serious  falling-off  in  the  exchangeable  value 
of  the  produce  of  the  soil ;  2*,  an  increased  pro- 
duction of  nearly  all  other  classes  of  commodi- 
ties ;  3°,  a  tendency  in  the  supply  of  commodities 
to  outrun  the  demand ;  4°,  a  consequent  diminution 
in  the  profit  obtainable  by  production ;  and,  5°,  a 
similar  diminution  in  the  rate  of  interest  on  in- 
vested capital.  The  diminution  in  the  rate  of 
profit  obtainable  from  production,  whether  agri- 
cultural or  manufacturing,  has  given  rise  to  the 
wide-spread  feeling  of  depression  among  all  the 
producing  classes.  Those,  on  the  other  hand, 
who  are  in  receipt  of  fixed  salaries,  or  who  draw 
their  incomes  from  fixed  investments,  have  little 
to  complain  of.  The  same  thing  is  true  with  re- 
gard to  the  laboring  class,  so  far  as  the  purchasing 
power  of  wages  is  concerned.  Some  distress  is 
created  among  the  laboring  classes  by  the  dis- 
placement of  labor,  which  is  always  in  progress 


owing  to  the  increased  use  of  machinery  and 
other  changes  of  production ;  and  last  winter 
this  distress  was  aggravated  by  the  severity  of 
the  weather. 

The  report  then  takes  up  the  causes  which  the 
signers  believe  have  assisted  to  produce  the  de- 
pression. It  goes  on,  "  we  have  shown  that  the 
production  of  the  more  important  classes  of  com- 
modities has,  on  the  whole,  continued  to  increase ; 
and  there  can  be  no  doubt  that  the  cost  of  produc- 
tion tends  to  diminish.  It  is  difficult,  therefore, 
to  understand  how  the  net  product  of  industry, 
which  constitutes  the  wealth  of  the  country,  can 
have  failed  to  increase  also.  There  is,  moreover, 
sufficient  evidence  that  capital  has,  on  the  whole, 
continued  to  accumulate  throughout  the  period 
which  is  described  as  depressed,  though  there  has 
been  a  sensible  depreciation  in  the  value  of  some 
kinds  of  capital.  How,  then,  are  we  to  account 
for  the  general  sense  of  depression  which  un- 
doubtedly exists,  and  is  becoming  perhaps  more 
intense  every  year  ?  w 

The  view  which  the  signers  of  the  majority  re- 
port adopt  is  that  the  aggregate  wealth  of  the 
country  is  being  distributed  differently,  and  that 
a  large  part  of  the  prevailing  complaints  and  the 
general  sense  of  depression  may  be  accounted  for 
by  the  changes  which  have  taken  place  in  recent 
years  in  the  apportionment  and  distribution  of 
profits.  The  reward  of  capital  and  management 
has  become  less,  and  the  employment  of  labor  is, 
for  the  time  at  least,  not  so  full  and  continuous; 
so  that  even  where  the  rate  of  wages  has  not  been 
diminished,  the  total  amount  earned  by  the  laborer 
has  been  less,  owing  to  irregular  or  partial  employ- 
ment. Setting  aside  the  classes  immediately  de- 
pendent upon  agriculture  for  their  incomes,  and 
considering  those  only  engaged  directly  in  com- 
mercial enterprises,  it  is  found  that  the  total 
amount  of  profits  on  which  the  income  tax  has 
been  paid  has  increased,  as  has  also  the  number 
of  persons  assessed.  In  the  decade  from  1875  to 
1885  the  number  of  incomes  assessed  under  ached-  . 
ule  D  of  the  income-tax  list,  amounting  to  £200  j 
or  more,  increased  from  184,854  to  289,867,  a  gain 
of  nearly  thirty  per  cent.  But  the  increase  was 
much  more  rapid  at  the  lower  end  of  the  scale 
than  at  the  upper  ;  for  it  seems  that  the  number 
of  persons  with  incomes  of  less  than  £2,000  a  year 
has  increased  at  a  more  rapid  rate  than  the  popu- 
lation, —  which  during  the  period  in  question  has 
increased  about  ten  per  cent, —  while  the  number 
of  person  with  incomes  above  £2,000  has  increased 
at  a  less  rapid  rate,  and  the  number  of  persons 
with  incomes  above  £5,000  has  actually  dimin-  j 
ished.  The  rule  is,  the  lower  the  income  the 
more  rapid  the  rate  of  increase.    The  conclusion 
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from  this  is,  that,  whether  profits  are  increasing  or 
not,  there  is  direct  evidence  that  profits  are  be- 
coming more  widely  distributed  among  the  classes 
engaged  in  trade  and  industry,  and  that,  while 
the  larger  capitalists  may  be  receiving  a  lower  re- 
tarn  than  that  to  which  they  have  been  accus- 
tomed, the  number  of  those  who  are  making  a 
profit,  though  possibly  a  small  one,  has  largely 
increased. 

The  signers  recognize  the  fact  that  over-produc- 
tion may  exist  for  a  time  and  in  certain  branches 
of  industry,  and  that  it  tends  to  correct  itself. 
But  they  are  more  or  less  at  a  loss  to  account  for 
an  over-production  at  once  so  general  and  so  long- 
continued  as  the  one  under  consideration  has  been. 
They  are  disposed,  however,  to  explain  this  as  the 
effect  of  the  protectionist  policy  of  so  many 
foreign  countries,  which  has  become  more  marked 
during  the  past  decade  than  ever  before.  "  The 
high  prices  which  protection  secures  to  the  pro- 
ducer within  the  protected  area  naturally  stimu- 
late production,  and  impel  him  to  engage  in  com- 
petition in  foreign  markets.  The  surplus  produc- 
tion which  cannot  find  a  market  at  home  is  sent 
abroad,  and  in  foreign  markets  undersells  the 
commodities  produced  under  less  artificial  con- 
ditions." 

A  share  of  the  blame,  if  blame  it  can  be  called, 
for  the  depression,  is  laid  upon  the  working  of 
the  limited  liability  system.  Under  this  the  capi- 
tal invested  in  small  sums  by  a  large  number  of 
individual  shareholders  is,  as  a  rule,  contented 
with  a  lower  rate  of  interest  than  the  ordinary 
producer  will  require  upon  the  capital  which  he 
employs  at  his  sole  and  unlimited  risk.  The  ten- 
dency of  limited  liability  companies  is  also  to 
undertake  enterprises  with  regard  rather  to  the 
creation  and  speedy  sale  of  the  shares  at  a  pre- 
mium than  to  their  permanent  prosperity.  The 
limitation  of  the  liability  further  serves  to  encour- 
age a  less  cautious  or  more  speculative  system  of 
trading  than  can  safely  be  pursued  by  a  trader  who 
is  himself  liable  for  the  full  extent  of  his  opera- 
tions. The  report  offers  no  opinion  as  to  the  bene- 
fit derived  by  the  community  at  large  from  the 
limited  liability  companies,  but  simply  points  out 
the  important  influence  which  they  have  exercised 
both  upon  the  extent  of  production  and  the  rate 
of  profit  obtainable  on  the  capital  employed  in  it. 
The  fact  that  stocks  held  by  middle-men  have  be- 
come available  for  consumption  without  replace- 
ment, because  of  the  more  rapid  and  direct  com- 
munication between  the  producer  and  the  con- 
sumer, has  tended  to  depress  prices  and  profits ; 
and  there  is  also  to  be  taken  into  consideration 
the  fact  that  the  possibilities  of  new  demands 
throughout  the  world  are  becoming  annually  more 


limited  :  it  is  consequently  predicted  that  in  future 
more  stability  in  the  ratio  of  supply  to  demand 
may  be  expected,  with  a  more  regular  though  re- 
duced rate  of  profit. 

The  report  next  considers  at  much  length  the 
fall  of  prices.  The  reasons  for  this  may  be 
briefly  enumerated  as  an  appreciation  of  the 
standard  of  value,  a  decreased  demand  both  in 
domestic  and  foreign  markets, — the  latter  attrib- 
uted in  large  degree  to  the  operation  of  protective 
tariffs,  —  and  the  fact  that  the  reputation  of  Brit- 
ish workmanship  does  not  stand  as  high  as  it  once 
did.  The  fraudulent  stamping  of  foreign  goods 
of  inferior  quality  with  British  marks  l}as  had 
something  to  do  in  bringing  about  this  result ;  and 
many  witnesses  before  the  commission  believed 
that  legislative  restrictions  on  labor,  and  the  action 
of  the  working-classes  themselves  in  increasing 
the  cost  of  production  by  strikes,  and  so  forth, 
have  had  an  important  effect.  The  majority  re- 
port, however,  dissents  from  the  view  of  these 
witnesses. 

When  it  comes  to  the  question  of  remedies  for 
the  depression,  the  report  becomes  more  vague 
and  indefinite.  The  cost  of  production  must  be 
cheapened  so  far  as  is  consistent  with  the  main- 
tenance of  sound  quality  and  good  workmanship. 
The  increasing  severity  of  foreign  competition 
must  be  met.  New  markets  must  be  sought  for. 
Technical  and  commercial  schools  must  be  devel- 
oped and  improved  until  they  are  equal  to  those 
on  the  continent  of  Europe.  Legislation  is  needed 
to  make  more  effective  the  provisions  of  the  exist- 
ing laws  as  to  the  counterfeit  or  fraudulent  mark- 
ing of  goods.  The  law  as  to  limited  liability  com- 
panies is  susceptible  of  improvement,  though  the 
report  fails  to  point  out  how.  The  report  then 
concludes,  "We  think  that  while,  on  the  one 
hand,  the  information  which  we  have  been  able 
to  collect  will  tend  to  dispel  much  of  the  appre- 
hension which  appears  to  prevail  on  the  subject  of 
our  commercial  position,  and  to  encourage  a  more 
hopeful  view  of  the  situation,  it  will  also  show, 
that,  if  our  position  is  to  be  maintained,  it  must 
be  by  the  exercise  of  the  same  energy,  perse- 
verance, self-restraint,  and  readiness  of  resource, 
by  which  it  was  originally  created." 

The  minority  report  is  of  interest,  because  it 
embodies  the  views  of  Lord  Dunraven  and  his 
fellow-advocates  of  fair  trade.  In  its  analysis  of 
the  depression,  it  is  in  almost  entire  agreement 
with  the  majority  report ;  its  individuality  con- 
sists in  its  recommendations.  It  mentions  and 
approves  the  remedies  outlined  by  the  majority  of 
the  commission,  but  finds'  that  they  leave  un- 
touched the  greatest  and  most  permanent  causes 
of  the  depression,  which  are  the  action  of  foreign 
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bounties  and  tariffs,  and  the  growing  effect  of 
directly  or  indirectly  subsidized  foreign  competi- 
tion.   These  are  not  natural,  but  artificially  cre- 
ated difficulties.    They  will  increase  rather  than 
diminish.    To  counteract  them  it  is  not  recom- 
mended that  a  like  system  of  import  duties  be  es- 
tablished, but  the  minority  believe  that  "  a  slightly 
preferential  treatment  of  the  food-products  of  In- 
dia and  the  colonies  over  those  of  foreign  nations 
would,  if  adopted  as  a  permanent  system,  grad- 
ually but  certainly  direct  the  flow  of  food-grow- 
ing capital  and  labor  more  towards  our  own  de- 
pendencies and  less  towards  the  United  States  than 
heretofore.    When  it  it  is  noted  that  in  the  year 
1884  the  Australian  colonies,  with  only  3,100,000 
inhabitants,  purchased  £23.895,858  worth  of  our 
manufactures,  while  the  United  States,  with  about 
55,000,000  inhabitants,  purchased  only  £24,424,686 
worth,  it  will  be  apparent  how  great  would  be  the 
effect  of  a  policy  which  should  lead  to  the  more 
rapid  peopling  of  the  Australian  colonies  in  giving 
fuller  employment  to  our  working-classes  at  home, 
and  thus  increasing  the  healthful  activity  of  the 
home  trade,  as  well  as  the  import  of  raw  materials 
for  our  various  industries  to  operate  upon." 

It  is  thought  that  "specific  duties,  equal  to 
about  ten  per  cent  on  a  low  range  of  values,  im- 
posed upon  the  import  from  foreign  countries  of 
those  articles  of  food  which  India  and  the  colo- 
nies are  well  able  to  produce,  would  sufficiently 
effect  this  purpose.      Their  adoption  would,  of 
course,  involve  the  abolition  pi  the  heavy  duties 
on  tea,  coffee,  cocoa,  and  dried  fruits,  which  are 
now  levied  on  Indian  and  colonial,  equally  with 
foreign,  produce.    It  would  widen  the  basis  of  our 
revenue,  and  render  us  less  dependent  upon  the 
sustained  productiveness  of  the  income-tax  and  the 
duties  upon  intoxicating  liquors;  and,   what  is 
even  more  important,  it  could  not  fail  to  draw 
closer  all  portions  of  the  empire  in  the  bond  of 
mutual  interests,  and  thus  pave  the  way  towards 
a  more  effective  union  for  common  objects.    For 
there  would  be  no  exclusion  of  foreign  food-pro- 
ducts :  they  would  come  in  on  payment  of  the 
duty  named ;  and  we  are  convinced,  that,  if  any 
effect  were  produced  upon  the  prices  of  the  articles 
in  question,  it  would  be  very  slight  indeed,  and 
limited  in  duration  to  the  time  required,  under 
the  stimulus  of  preferential  treatment,  to  increase 
the  production  of  tbem  in  India  and  the  colonies." 
Besides  this,  a  duty  of  2s.  4d.  per  hundredweight 
on  sugar  is  advocated  to  offset  the  sugar  bounties. 
"  Its  effect  would  be  to  restore  to  the  producers  of 
sugar  in  our  colonies  and  in  India,  and  to  the  re- 
finers in  this  country,  the  just  right  of  competi- 
tion on  practically  equal  terms,  and  to  transfer  to 
our  own  exchequer  the  export  bounties  given  by 


foreign  nations.  The  position  of  the  British  con- 
sumer would  be  the  same  as  if  we  had  by  negoti- 
ation obtained  an  equivalent  reduction  of  the 
bounties,  while  in  his  quality  of  tax-payer  he 
would  be  a  gainer  by  the  diversion  of  foreign 
money  into  our  exchecquer  so  long  as  the  bounty- 
receiving  importations  continued." 

These  are  the  main  features  of  the  reports 
which  have  been  looked  for  with  considerable  in- 
terest by  the  commercial  classes  and  economists 
both  in  this  country  and  in  England.  How  far 
future  legislation  will  embody  their  recommen- 
dations, and  how  successful  they  will  be  if  enacted 
into  laws,  remains  to  be  seen. 


As  a  substitute  for  gunpowder,  dynamite,  or 
other  explosive  requiring  ignition,  Dr.  Kosman 
proposes,  for  use  in  mines  containing  inflammable 
gases,  cartridges  filled  with  dilute  sulphuric  acid 
and  zinc-dust  (the  mixture  of  finely  divided  zinc 
and  zinc  oxide  that  collects  in  the  condensers  of 
the  zinc  retorts).  The  cartridge-case  is  a  glass  cylin- 
der divided  into  two  chambers,  one  being  four  times 
the  capacity  of  the  other.  The  larger  chamber 
contains  the  acid,  the  zinc-powder  being  placed  in 
the  other  when  the  cartridge  is  about  to  be  used. 
The  cartridge  is  inserted  in  the  shot-hole  in  the 
usual  manner,  a '  shooting-needle  *  being  first  passed 
through  the  zinc-powder  to  a  plug  in  the  partition 
separating  the  two  chambers.  The  shot-hole  is 
them  tamped  in  the  ordinary  way,  the  end  of  tbe 
needle  projecting  at  the  surface.  A  tap  on  tbe 
needle  displaces  the  plug  and  breaks  the  glass  par- 
tition, when  a  rapid  evolution  of  hydrogen  takes 
place  with  sufficient  expansive  power  to  do  the 
work  of  the  explosive  cartridge,  but  without  its 
danger. 

—  General  Lefroy,   formerly  director    of   tbe 
Toronto  observatory,  who  is  considered  to  be  the 
best  authority  on  terrestrial  magnetism  in  Canada 
and  the  British  possessions,  pays  tbe  following 
compliment  to  the  work  done  by  the  United  States 
in  tbis  direction  :  "  The  United  States  appear  to 
be  in  advance  of  most  European  countries  in  cur- 
rent knowledge  of  the  facts  of  the  earth's  mag- 
netism, but  the  magnetic  survey  of  the  British 
Islands  is  again  in  progress,  and  we  shall  soon  be 
up  to  date  again."    In  this  connection  it  may  be 
well  to  state  that  France  has  just  made  a  magnetic 
survey  of  its  area,  and  in  England  the  third  one 
is  now  being  made  ;  central  Europe  had  but  one 
magnetic  survey ;  the  Russians  are  alive  to  this 
important  work ;  and  Japan  has  just  completed  a 
fine  durvey,  200  stations  occupied,  with  the  curious 
result  of  a  connection  of  tbe  magnetic  curves 
with  the  lines  of  folding  of  the  geological  strata. 
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COMMENT  AND  CRITICISM. 

Prof.  C.  S.  Sargent,  director  of  the  Arnold 
arboretum  of  Harvard  college,  takes  occasion  to 
reverse  some  of  his  earlier  advice,  in  an  article 
printed  in  a  recent  report  of  the  Massachusetts 
state  board  of  agriculture  on  the  subject  of  tree- 
planting.  He  had  been,  like  most  American  writers 
on  forestry,  strongly  impressed  with  the  value  of 
foreign  trees  for  general  cultivation  in  New  Eng- 
land ;  but  as  imported  trees  grow  older  they  do 
not  fulfil  the  promise  of  their  earlier  years,  and  he 
has  therefore  become  convinced  that  natives  are 
better  suited  to  our  climate  and  soil  than  any 
exotics  can  be.  The  willow  alone,  of  all  foreign 
introduced  trees,  has  qualities  not  possessed  in  a 
greater  degree  by  some  native.  The  European 
oak  is  perhaps  the  most  unsatisfactory  deciduous 
tree  that  has  been  experimented  upon  :  it  grows 
rapidly  when  young,  but  fails,  when  about  twenty 
years  old,  from  the  cracking  of  the  main  stem, 
and  then,  after  dragging  out  a  wretched  existence 
a  few  years  longer,  miserably  perishes.  The  Scotch 
pine  is  a  failure  in  New  England  as  an  ornamental 
or  a  timber  tree  :  it  perishes  long  before  reaching 
maturity,  and  the  discovery  of  its  worthlessness 
has  cost  American  planters  something  in  money 
and  a  great  deal  in  disappointed  hopes.  The  Aus- 
trian and  the  Corsican  pine  seem  to  be  no  better. 
The  Norway  spruce  has  been  for  many  years  the 
most  widely  cultivated  foreign  tree  in  Massa- 
chusetts :  it  is  cheap,  easily  transplanted,  and 
grows  rapidly  and  gracefully  when  young;  but 
the  general  introduction  of  this  tree  into  our  plan- 
tations must,  nevertheless,  be  regarded  as  a  public 
misfortune.  It  must  be  acknowledged  to  be  a 
complete  failure  in  eastern  America :  it  will  never 
produce  timber  here,  and  it  is  decrepit  and  un- 
sightly just  at  that  period  of  life  when  trees  should 
become  really  handsome  in  full  development. 


These  facts  cannot  be  generally  appreciated,  for 
Professor  Sargent  estimates  that  five  foreign  trees 
are  now  planted  to  one  native.  But  some  progress 
in  native  sylviculture  has  been  made  in  the  south- 
eastern  counties  of  Barnstable  and    Plymouth, 
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where  the  farmers  have  learned  how  to  plant  and 
raise  forests  successfully  and  profitably.  "  It  has 
been  demonstrated  in  Barnstable  county  that  a 
crop  of  pitch-pine  can  be  raised  from  seed  with  as 
much  certainty  as  a  crop  of  corn,  and  with  much 
less  expense;  and  that  the  loose  and  shifting 
sands  of  Cape  Cod,  useless  for  every  other  pur- 
pose, can,  with  the  aid  of  this  tree,  be  made  to 
bear  valuable  crops  of  wood."  There  are  also 
plantations  of  white-pine,  dug  as  seedlings  in  the 
woods,  made  forty  or  fifty  years  ago  in  the  bar- 
ren, sandy,  exhausted  soil  of  Middleborough  and 
Bridgewater.  The  young  trees  were  set  out  in 
shallow  furrows  at  odd  times  with  little  expense, 
and  required  no  subsequent  care.  Men  are  now 
living  in  these  towns  who  have  cut  and  sold  white- 
pine  saw-logs  at  the  rate  of  $160  an  acre,  from 
seedlings  set  by  themselves.  These  are  no  doubt 
the  most  successful  and  profitable  attempts  at 
sylviculture  ever  made  in  the  United  States  ;  and, 
although  the  best  methods  of  planting  are  not  yet 
so  fully  understood  as  in  the  case  of  the  pitch-pine, 
the  experiments  show  that  the  white-pine,  the 
most  valuable  trees  in  New  England,  can  be  culti- 
vated with  success  and  profit. 


The  supply  of  railroad- ties  is  a  matter  of  grow- 
ing importance  for  the  New  England  farmer,  and 
certain  experiments  made  at  the  suggestion  of 
Professor  Sargent  by  the  Boston  and  Providence 
railroad  have  an  important  bearing  on  it.     Fifty- 
two  ties  were  laid  in  December,  1878,  on  a  track  in 
Boston  where  the  traffic  is  very  heavy,  having  an 
average  of  sixty-five  trains  daily.    Ten  kinds  of 
wood  were  tried,  five  in  the  natural  state  and  five 
creosoted.     None  of  the  ties  rotted,  except  one  of 
the  ailantus :  the  others  that  had  to  be  removed 
had  been  injured  by  the  hammering  of  the  trains. 
Spruce,  hemlock,  larch,  and  southern  pine  have  all 
suffered  badly  in  this  way.  White-oak  lasted  well, 
but  it  holds  the  spikes  so  firmly  that  they  cannot 
be  drawn  when  the  rails  have  to  be  shifted.    Creo- 
soted elm  and  birch  did  well,  and  are  to  be  recom- 
mended.     Chestnut  was   unfortunately  not  in- 
cluded in  the  experiment,  although  it  is  considered 
one  of  the  best  woods  for  ties.    The  behavior  of 
the  catalpa  was  one  of  the  most  interesting  fea- 
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tares  of  the  case :  it  has  been  highly  spoken  of  for 
ties  on  account  of  its  practical  indestructibility 
when  placed  in  the  soil,  and  all  the  ties  of  this 
wood  here  tried  are  still  sound,  except  just  under 
the  rails,  where  they  are  crushed  nearly  to  pulp,  so 
as  to  be  of  no  service  whatever  for  roads  of  heavy 
traffic. 


In  a  recent  number  of  Science  we  noted  some 
instances  in  which  large  employers  had  given 
favorable  testimony  to  the  action  of  profit-sharing 
in  promoting  good  feeling  and  harmonious  rela- 
tions between  employers  and  employees.  The 
reverse  side  is  presented  very  forcibly  and  clearly 
by  Mr.  Richard  Aldrich  in  the  Quarterly  journal 
of  economics.  Mr.  Aldrich  points  out  that  any 
system,  such  as  profit-sharing  or  industrial  part- 
nership, which  promises  so  momentous  results, 
must  be  subjected  to  a  most  careful  examination 
before  receiving  the  stamp  of  approval.  The  in- 
ductive evidence  so  far  obtained,  he  contends,  is 
not  sufficient,  because  the  data  included  in  it  are 
so  few,  the  whole  number  of  instances  collected 
not  being  more  than  one  hundred,  —  a  very 
minute  speck  in  the  whole  world  of  business. 
Furthermore,  the  actual  application  of  the  system 
of  profit-sharing  has  been  so  limited  that  the  cases, 
from  their  very  novelty,  have  often  been  sur- 
rounded by  a  set  of  special  circumstances,  and  to 
eliminate  the  effect  of  these  a  large  number  of 
cases  must  be  averaged.  Induction  being,  for  the 
present,  inconclusive,  it  is  necessary  to  turn  to 
theoretical  and  a  priori  considerations.  In  apply- 
ing these,  in  turn,  profit-sharing  must  be  viewed 
as  a  permanent  and  prevalent  industrial  system, 
and  not  as  exceptional  and  experimental.  Then 
the  first  consideration  is  that  profit-sharing  is  un- 
fair, in  that  it  disturbs  the  natural  working  of 
wages  and  pays  the  employee  twice  over  —  his 
insured  part  of  the  product  represented  by  wages, 
and  a  premium  besides.  The  latter  is  taken  from 
what  should  accrue  to  capital,  and  is  over  and 
above  the  commuted  and  fixed  advanced  share  of 
the  product,  to  which  alone  the  employee  is  en- 
titled. 


Furthermore,  profit-sharing  implies  some  profits 
to  share ;  but  what  happens,  Mr.  Aldrich  asks, 
— and  this  is  a  point  we  have  frequently  empha- 
sized in  Science,  —  if  instead  of  a  profit  there  should 
be  a  loss  ?  Logically,  profit-sharing  must  and  does 
imply  loss-sharing.  But  this  is  impossible,  and 
while  capital  is  asked  to  share  prosperity,  it  must 


shoulder  adversity  alone.  It,  of  course,  suggests 
itself  that  a  reserve  fund  might  be  established  in 
good  years  to  be  used  in  bad  ones,  but  there  are 
practical  objections  to  this.  In  the  first  place, 
the  stimulus  to  the  employee  which  profit-shar- 
ing is  supposed  to  furnish  by  holding  out  a  pros- 
pect of  immediate  gain,  is  blunted  by  any  claim  on 
the  gross  profits  other  than  the  necessary  ones  of 
interest  on  capital,  and  profit  on  the  same  ;  and, 
secondly,  the  exact  amount  of  the  reserve  fund 
would  be  difficult  to  determine.  Another  and  a 
very  forcible  objection  to  profit-sharing  is,  that,  in 
order  to  protect  the  employees,  a  full  publication 
of  the  accounts  of  the  business  would  be  neces- 
sary. This  would  render  business  impossible. 
Secrecy  in  accounts  is  a  most  important  element 
in  the  security  and  stability  of  any  business,  how- 
ever sound.  Mr.  Aldrich  develops  all  these  con- 
siderations somewhat,  and  then  mentions  the  very 
interesting  and  suggestive  point,  hitherto  gen- 
erally overlooked,  that,  because  of  the  importance 
of  the  entrepreneur  in  the  modern  industrial  sys- 
tem, the  result  of  the  widely-spread  adoption  of 
industrial  partnerships  would  be  to  subordinate 
the  pay  of  the  laborer  to  the  success  of  the  capital- 
ist who  employs  him.  Where  capital  plays  a  sub- 
ordinate part,  where  the  functions  of  the  entre- 
preneur are  reduced  to  a  minimum,  there  will  in- 
dustrial partnership  be  applied  with  greatest  chance 
of  success.  But  suppose,  says  Mr.  Aldrich,  that 
profit-sharing  does  all  that  is  claimed  for  it  by  its 
advocates,  and  is  introduced  generally,  in  what 
respect  will  the  situation  of  labor  and  capital  be 
changed?  The  satisfactory  results  now  attested 
to  are  due  to  the  present  exceptional  character  of 
the  system.  "The  glamour  and  emotional  inter- 
est which  surround  the  experiments  in  industrial 
partnership  have  prevented  any  practical  test 
from  ever  yet  being  made  that  would  give  the 
system  an  undoubted  claim  to  be  considered  a 
solution  of  the  *  labor  problem.' " 


The  dentists  of  Massachusetts  are  again 
endeavoring  to  secure  a  legislative  act  establishing 
a  board  of  registration  in  dentistry.  Such  an  act 
almost  became  a  law  several  years  ago,  and  seems 
to  have  failed  because  it  was  regarded  by  some  as 
an  infringement  of  the  liberties  and  rights  of  the 
people,  or  on  that  small  share  of  them  who  wished 
to  practise  dentistry  without  sufficient  previous 
study.  A  broader  view  of  the  question  would 
give  chief  consideration  to  the  feelings  of  those 
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who  are  practised  upon,  and  it  is  to  be  hoped  that 
this  view  may  now  prevail.  Twenty-seven  of  our 
states  already  have  laws  that  close  the  profession 
of  dentistry  to  men  not  properly  fitted  for  it,  so 
that  Massachusetts  has  become,  as  it  were,  an 
asylum  for  the  unskilled,  and  is  already  flooded 
with  them,  thereby  working  great  hardship  on 
the  educated  and  capable  members  of  the  profes- 
sion. Good  reasons  against  such  regulation  as  the 
Massachusetts  legislature  is  now  considering,  are 
difficult  to  discover. 


at  Cambridge,  where  also  the  observations  made 
at  the  new  station  will  in  general  be  reduced  and 
prepared  for  publication. 


In  the  same  line  as  this,  but  in  a  less  advanced 
stage,  is  a  move  in  Pennsylvania  to  allow  the  pre- 
scription of  spectacles  only  to  properly  instructed 
oculists,  and  withhold  it  from  opticians,  whose 
duties  end  with  supplying  the  glasses  that  have 
been  prescribed.  We  could  adduce  here  the  same 
arguments  that  uphold  the  propriety  of  permitting 
none  but  physicians  to  prescribe  medicines,  while 
druggists  may  compound  the  medicines  thus  pre- 
scribed ;  while  the  objections  to  the  proposition 
would  come  only  from  those  who  accept  the  not 
uncommon  impression,  encouraged  by  most  op- 
ticians, that  the  choice  of  suitable  glasses  is  not  a 
difficult  matter.  This  is  true  enough  in  many 
simple  cases;  but  every  oculist  can  quote  ex- 
amples of  harmful  effects  following  the  use  of 
lenses  not  adapted  to  the  needs  of  the  eyes.  Few 
opticians  have  more  than'  a  mechanical  training 
in  their  art,  while  the  oculist  should  be  a  special- 
ized physician.  He  and  his  patients  deserve  the 
same  protection  that  is  extended  to  other  doctors 
and  theirs. 


By  the  will  of  the  late  Uriah  A.  Boyden, 
property,  the  present  value  of  which  exceeds  two 
hundred  and  thirty  thousand  dollars,  was  left  in 
trust  for  the  purpose  of  astronomical  research  "  at 
such  an  elevation  as  to  be  free,  so  far  as  practica- 
ble, from  the  impediments  to  accurate  observa- 
tions which  occur  in  the  observatories  now  exist- 
ing, owing  to  atmospheric  influences. "  The  trus- 
tees of  this  fund  have  transferred  the  property  to 
the  President  and  fellows  of  Harvard  college,  in 
order  that  the  researches  proposed  by  Mr.  Boyden 
may  be  directed  at  the  Harvard  college  observa- 
tory. These  researches  will  be  supported  by  a 
portion  of  the  means  of  the  observatory,  in  addi- 
tion to  the  trust-fund  itself.  The  establishment 
and  general  management  of  the  proposed  moun- 
tain observatory  will  forma  part  of  the  work  done 


This  donation  opens  a  new  field  to  astronomical 
activity.  Heretofore  the  establishment  of  observ- 
atories has  depended  upon  local  or  personal  influ- 
ences, which  have  usually  confined  them  to  the 
neighborhood  of  large  cities,  obviously  not  the 
best  situation  for  astronomical  work.  The  new 
observatory  can  be  placed  in  what  may  appear, 
after  sufficient  inquiry  and  experiment,  to  be  the 
best  attainable  location.  Many  obvious  reasons 
suggest  the  selection  of  some  place  in  the  southern 
hemisphere.  The  southern  heavens  are  still  com- 
paratively unknown,  much  as  has  been  effected 
during  the  present  century  by  the  southern  expe- 
ditions of  astronomers  from  Europe  and  the  United 
States,  and  by  the  gradual  establishment  of  per- 
manent observatories  south  of  the  equator.  More- 
over, if  the  present  observatory  of  Harvard  college 
is  aided  by  a  new  station  in  the  southern  hemi- 
sphere, a  scheme  of  work  may  be  planned  at  Cam- 
bridge for  the  survey  of  the  entire  heavens  upon 
a  uniform  plan.  It  is  also  probable  that  the  sta- 
tions combining  the  advantages  of  tire  greatest 
elevation  with  comparative  ease  of  access  and  a 
climate  not  too  severe  may  be  found  upon  some 
southern  mountains.  Before  the  project  can  be 
executed,  it  will  be  necessary  to  obtain  as  much 
information  as  possible  upon  all  geographical  and 
climatic  topics  which  may  affect  the  establish- 
ment of  the  new  observatory.  All  who  have  such 
information  at  command  will  accordingly  be  ren- 
dering a  service  to  the  cause  of  science  by  com- 
municating it  to  the  observatory  of  Harvard  col- 
lege. 

THE  INDIANA  EARTHQUAKE. 

The  U.  S.  geological  survey  has  received  infor- 
mation from  about  seventy  towns  within,  and  ad- 
jacent to,  the  area  shaken  by  the  earthquake  of 
Feb.  6,  1887,  in  Indiana  and  Illinois.  The  accom- 
panying map  shows  the  derived  isoseismal  lines 
numbers  2  to"  6  on  the  Rossi-Forel  scale  of  in- 
tensity. The  survey  is  greatly  indebted  to  Prof. 
T.  C.  Mendenhall  of  Terre  Haute  for  his  courtesy 
in  distributing  printed  letters  of  inquiry,  and  it  is 
mainly  from  the  replies  to  these  letters  that  the 
data  have  been  obtained.  The  only  exact  time- 
observation  also  was  made  by  him  with  a  seis- 
moscope  connected  with  a  clock.  The  time  he 
gives  was  4*  15"  6*  reduced  to  the  90th  meridian 
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The  disturbed  area  embraces  about  85,000  square 
miles,  and  is  elliptical  in  shape,  the  major  axis 
lying  nearly  east  and  west.  It  is  limited  to  the 
southward  by  the  valley  of  the  Ohio,  and  was  but 
slightly  felt  south  of  the  river.  The  reported  di- 
rections of  movement  are,  as  usual,  very  incon- 
sistent  and  of  little  value.  It  is  generally  reported 
that  two  distinct  shocks  were  felt,  each  of  a  few 
seconds'  duration,  and  with  a  small  bat  very  no- 
ticeable interval  between  them.  A  low  rumbling 
was  also  generally  observed  as  preceding  and  ac- 
companying the  shocks. 

With  the  exception  of  Professor  Menden  hall's 


uncertainties  of  the  reports  alone,  but  to  real 
asymmetry  in  the  distribution  of  tbe  force  of  the 
shocks,  and  to  a  real  shifting  of  the. axes  of  tbe 
figures  as  the  elastic  waves  of  energy  spread  out 
It  is  not  easy  to  make  any  comparison  between 
this  earthquake  and  others  which  from  time  to 
time  occur  in  the  valley  of  the  Ohio,  for  it  in  the 
only  case  since  the  New  Madrid  earthquakes  of 
1811-19  when  definite  data  in  sufficient  quantity 
have  been  gathered  which  would  serve  as  the 
basis  of  such  an  estimate.  In  a  general  way,  it 
may  be  said,  however,  that  the  intensity  of  the 
disturbance  in  the  central  portions  was,  on  the 
whole,  about  equal  to  that  exerted  in  tbe  southern 
portion  of  Ohio,  central  Tennessee,  and  Kentucky 
by  the  Charleston  earthquake  of  Aug.  81,  1886. 


THK  IjqiUliA    UHTBIUUU. 

observation,  the  times  given  are  not  accurate 
enough  to  be  of  much  utility.  Coseismal  lines, 
therefore,  cannot  be  obtained  for  this  earthquake. 
Tbe  speed  with  which  a  shock  travels  is  so  great, 
and  the  area  and  distances,  relatively  speaking, 
are  so  small,  that  it  would  require  numerous  time- 
determinations  of  very  great  precision  to  warrant 
any  attempt  to  fix  the  coseismals. 

Mr.  Everett  Hay  don  has  '  weighed '  the  intensi- 
ties, and  has  plotted,  with  his  usual  care  and  in- 
telligence, tbe  isoseismals  herewith  given.  The 
closed  curves  are  neither  symmetric  nor  co-axial, 
and  this  seems  to  be  certainly  attributable,  not  to 


CIRCULATION  OF  THE  SEA  THROUGH 
NEW  YORK  HARBOR. 

Two  derivations  of  tbe  tide  enter  New  York 
harbor,  one  by  way  of  Long  Island  Sound,  the 
other  by  way  of  Sandy  Hook  Bar.  Tbe  one  that 
traverses  the  sound  is  much  obstructed  and 
'  crowded,'  so  that  it  arrives  upon  the  scene  four 
hours  behind  the  other,  and  much  augmented  is 
■range.' 

These  two  tides  meet,  or  pass  into  each  other,  at 
Hell  Gate,  and  give  to  the  city  portion  of  the  East 
River  a  composite  '  rise-and-fall '  and  a  peculiarly 
local  system  of  tidal  currents.  The  general  scheme 
of  this  meeting  and  composition  is  to  be  found  in 
the  annual  report  of  the  coast  survey  for  1867, 
much  as  I  should  give  it  to-day,  so  I  will  not 
enter  upon  it  here,  but  offer  the  accompanying 
diagram  as  the  types  of  the  tidal  profiles. 

The  two  figures  are  serpentine  curves  whose  ele- 
ments are  those  of  the  tides  given  in  the  tables  of 
published  charts  for  the  two  entrances  to  New 
York.  From  this  diagram  we  observe  that  about 
three  lunar  hours  after  the  moon's  transit,  the  sur- 
face of  the  sound  is  at  the  same  elevation  as  tbe 
sea  at  Sandy  Hook.  Later,  they  differ,  and  more 
and  more  widely,  till  at  tbe  sixth  hour  a  maxi- 
mum difference  of  height  is  reached,  which  ex- 
ceeds five  feet.  Then  a  decline  takes  place, 
till  at  the  ninth  hour  the  sound  and  Sandy  Hook 
Bay  are  again  upon  the  same  level.  After  this  a 
slope  in  the  opposite  sense  develops,  reaching  a 
maximum  about  the  time  of  the  next  transit.  The 
first  slope,  that  between  three  hours  and  nine, 
is  towards  the  sound,  i.e.,  the  sound  continues 
through  this  interval  to  be  lower  than  tbe  harbor. 
The  second  slope  is  towards  the  harbor,  and  one 
may  remember  it  easily  as  that  which  reaches  its 
maximum  at  the  'southing  of  the  moon,'  and 
creates  the  '  ebb-current,'  so  called. 
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Referring  again  to  the  diagram,  it  will  be  seen 
that  the  two  tunes,  or  spaces  between  the  type- 
Carres,  are  equal,  i.e.,  the  slopes  creating  the 
flood-current  and  the  ebb-current,  alternately,  are 
equal  in  amount  and  duration.  There  is  the  name 
'bead'  for  one  stream  as  for  the  other.  But 
there  is  a  very  important  difference  in  the  positions 
of  these  lunes,  which  affects  materially  the  rela- 
tive values  of  the  slopes  they  represent.  I  have 
marked  with  a  cross  the  centre  of  each,  and  it 
will  be  observed  that  the  right-hand  lune  is  one 
foot  above  the  other,  —  which  means  that  the  ebb 
(westerly)  current  is  in  deeper  water  and  greater 
transverse  section  than  the  flood.  It  is,  therefore, 
the  larger  stream,  and,  having  greater  'hydraulic 
mean  depth,'  it  is  at  most  points  the  quicker  also. 
The  East  River  is  delivering  more  water  into  New 


York  harbor  than  it  carries  back  again  to  the 

Although  the  Hudson  and  other  rivers  Sow  into 
New  York  harbor,  and  slightly  raise  its  level,  the 
conditions  illustrated  in  our  diagram  are  very 
nearly  realized  in  the  seasons  when  the  fresh- 
water discharge  is  at  a  minimum.  One  of  these 
seasons  is  the  autumn  ;  the  other  is  mid-winter, 
when  the  land-waters  are  ice-bound.  At  such 
tunes,  the  greater  velocity  being  westward, 
and  the  greater  depth  of  water  being  that  of 
the  westerly  flow,  there  is,  as  a  net  result,  a 
circulation  of  sea- water  through  the  harbor  from 
the  sound  to  the  ocean.  In  mid-winter  this 
circulation,  renewing  the  water  before  it  can 
get  chilled,  and  lowering  the  freezing-point, 
by  mixing  sea-water  with  the  river  discharge, 
serves  to  keep  the  port  open  to  commerce.  One 
may  form  some  estimate  of  the  value  of  the 
three  or  four  degrees  difference  of  freezing-points 


between  sea  and  river  waters,  when  it  is  remem- 
bered that  in  severe  winters  Halifax,  Portland, 
and  Boston  have  not  closed  before  Philadelphia  or 
even  Baltimore. 

This  circulation  also  aids  in  maintaining  the 
channels  over  the  bar,  which  could  not  exist  if 
the  ebb  and  flood  were  equal,  i.e.,  if  there  were 
no  '  net-gam '  of  the  sands  swept  to  and  fro ;  for 
the  bar  is  but  a  broken  portion  of  the  cordon 
littoral  of  which  Sandy  Hook  and  Coney  Island 
are  dry  parts.  Its  channels  are  maintained  by 
a  slight  preponderance  of  the  seaward  flow,  as 
our  observations  distinctly  show. 

Another  and  nearly  related  advantage  of  this 
circulation  is,  that  the  heavier  sea-water  runs 
low,  and  sweeps  the  bed  of  the  harbor ;  whereas, 
were  the  harbor  titleless,  the  river  outflows  would 
be  superficial  on  reaching  the  basins,  and  these 
basins  would  in  course  of  time  All  up.  This  super- 
ficial flow  of  fresh  waters  on  reaching  the  sea  is  a 
well-know  phenomenon.  The  clear  sea-water, 
with  the  full  density  of  the  ocean,  may  be  pumped 
up  from  a  few  feet  below  the  entirely  fresh  water 
of  the  surface  at  the  mouths  of  many  rivers,  nota- 
bly those  of  great  discharge. 

The  fresh  waters  that  enter  from  the  Hudson 
and  other  streams  play  an  insignificant  part  in 
the  physics  of  the  harbor  ;  but  the  circulation  of 
the  sea  by  way  of  the  East  River,  although  small 
in  quantity,  is  the  element  which  determines  the 
superiority  of  New  York  harbor  over  nearly  all 
the  '  sand-barred  inlets '  of  the  world.  It  is  this 
circulation  which  keeps  the  port  open  in  winter 
and  sweeps  the  sand  from  its  threshold. 

Henry  Mitchell. 


THE  RECENT  ERUPTION  OF  MAUNA  LOA. 

Maura  Loa  is  again  in  eruption  after  an  inter- 
val of  six  years  since  the  lava-stream  of  1881, 
which  so  closely  grazed  the  town  of  Hilo.  The 
present  flow  is  on  the  south-west  side  of  the 
mountain,  entering  the  sea  immediately  north  of 
the  flow  of  1868,  or,  rather,  two  miles  from  it. 
The  source  is  about  twelve  miles  farther  up  the 
mountain  than  in  1868,  or  twenty  miles  from  the 
sea.  An  aneroid  observation  gave  5,700  feet 
elevation  for  the  lower  end  of  the  fissure.  The 
points  of  emission  ranged  for  three  miles  along 
the  vertical  fissure,  which  appeared  to  extend 
some  two  miles  higher. 

On  the  evening  of  Jan.  16  a  sharp  jet  of  lava 
was  observed  shooting  up  from  the  Mokuaweoweo 
'caldera'  at  the  summit  of  Mauna  Loa  to  an 
immense  height,  lasting  ten  minutes,  with  grad- 
ual subsidence.  This  is  the  common  precursor  of 
a  flow  from  a  lower  point.    The    actual    flow 
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began  on  the  18th,  more  than  halfway  down  the 
south-west  Sauk,  as  above  stated.  It  was  ex- 
tremely copious,  rising  in  several  large  fountains 
from  one  hundred  to  two  hundred  feet  high,  and 
reached  the  sea  in  twenty  -six  hours.  The  width 
of  the  somewhat  crooked  and  irregular  stream 
probably  averages  three-fourths  of  a  mile,  which 
is  about  its  width  on  the  seashore. 

I  was  unable  to  reach  the  scene  until  Feb,  2, 
when  it  had  just  ceased  to  flow,  and  there  re- 
mained only  the  hideous  scoria  embankment— 
'  monatrum  borrendum,  informe,  ingens,  cui  lumen 
ademptum.'  Until  the  previous  night  the  foun- 
tain had  continued  to  be  a  powerfully  brilliant 
object,  and  the  streaming  lava  conspicuous  on  the 


elopes.  Spots  of  glowing  cinder  were  still  to  be 
seen  on  tbe  front  of  the  embankment,  as  our 
steamer  laid  by  for  daylight.  Our  tourist  crowd 
of  two  hundred  people  landed  in  tbe  morn- 
ing. No  difficulty  was  experienced  in  traversing 
the  many  square  miles  of  piled  scoria  in  any 
direction,  except  the  incredible  raggedness  of  the 
surface.  Occasional  pits  or  rents  disclosed  the 
fiery  interior.  The  lava  seemed  to  be  of  unusually 
high  specific  gravity,  judging  by  samples  of  wave- 
assorted  fragments  on  the  many  beaches  in  the 
coves  of  the  sea-front.  The  embankment  seemed 
to  average  about  thirty  feet  in  depth  above  the 
old  lava  of  the  foot-plain  of  two  miles,  tumbling 
over  a  low  precipice  of  twenty  feet,  having  filled 
out  from  three  hundred  to  five  hundred  feet  into 
water  of  thirty  fathoms,  aT.ng  four  thousand  feet 
of  shore,  making  about  thirty  acres  of  new  land. 
No  cinder-tones  had  been  formed  by  the  contact 
with  tbe  sea  on  this  occasion,  although  six  or 


seven  such  stood  in  the  immediate  vicinity,  one 
having  risen  out  of  the  sea  at  the  flow  of  1668, 
and  immediately  been  united  by  lava  to  tbe  land. 

This  new  flow  is  almost  exclusively  aa,  or 
clinker.  The  neighboring  flow  of  1868,  equally 
sudden  and  copious,  was  pahoehoe,  or  smooth, 
hummocky  lava.  The  new  flow  appears  to 
abound  in  olivine.  Unlike  the  eruption  of  1868, 
which  was  preceded  by  long- continued  and  de- 
structive earthquakes,  there  was  little  premonition 
this  time,  and  no  very  serious  damage  was  done 
to  the  large  sugar-mills  a  few  miles  distant,  ex- 
cept tbe  rupture  of  one  reservoir  in  tbe  vicinity 
of  the  mud-avalanche  of  1868.  In  actual  quantity 
of  lava  emitted,  tbe  present  is  largely  in  exceea  of 
the  other.  Experienced  observers  in  Hilo  are 
confident  that  this  is  only  a  temporary  intermis- 
sion of  flow,  and  that  activity  will  speedily  be  re- 
sumed, with  probably  a  pahoehoe  flow,  such  hav- 
ing been  tbe  general  history  of  previous  large 
eruptions,  like  those  of  1881  and  1856. 

I  desire  to  note  particularly  the  presence  of  a 
heavy  stationary  line  of  dark  cloud,  lying  pre- 
cisely over  the  line  of  the  whole  flow  from  tbe 
sea  to  high  up  in  the  mountain.  This  cloud  re- 
mained without  change  of  form  or  position  daring 
the  twenty  hours  of  our  presence  in  tbe  vicinity, 
and  served  to  mark  the  position  of  all  parte  of 
the  flow  with  great  precision.  Although  a  little 
puffing  of  steam  was  rising  along  the  sea,  nothing 
but  dry  heat  ascended  from  any  point  inland, 
save  two  very  small  columns  of  sulphurous  smoke 
four  miles  up.  In  walking  over  the  flow,  currents 
of  highly  heated  air  had  to  be  avoided,  but  no 
steam  was  observed,  nor  smoke,  nor  troublesome 
fumes  of  any  sort.  Yet  a  dense  and  massive 
condensation  of  vapor  was  constantly  going  on 
directly  overhead.  I  judged  the  source  of  thai 
vapor  to  be  solely  and  entirely  from  the  inflowing 
currents  of  air  with  their  ordinary  charge  of 
water-vapor.  These  were  drawn  in  and  driven 
up  from  tbe  immense  heated  surface,  and,  on 
reaching  the  necessary  height,  precipitated  their 
contents  into  the  dark  cloud-bank,  just  as  natu- 
rally as  the  sea-breeze  piles  its  clouds  daily  against 
the  mountain-flank  all  along  that  coast.  It  needs 
to  be  understood  that  the  evolution  of  heavy 
cloud  above  lava  is  no  positive  proof  that  steam 
is  rising  from  that  lava.  The  inflowing  air-cur- 
rents may  supply  all  tbe  vapor  seen. 

A  similar  but  smaller  cloud-bank  was  seen 
resting  over  Kilauea's  flre-lakes  as  we  steamed 
peel  late  that  afternoon.  On  the  early  morning 
of  tbe  eruption  of  1868, 1  observed  its  glow  from 
tbe  distance  of  148  miles  at  Labaina,and  obtained 
a  good  altitude  of  tbe  enormous  cumulus-cloud 
of  vapor  rising  from  its  heat     With  due  come- 
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tions,  this  gave  an  estimated  height  of  seven 
miles.  Probabl j  steam  from  the  boiling  sea  was 
contributing  to  this  cumulus.  About  six  square 
miles  of  glowing  surfaoe  were  then  radiating  heat, 
all  near  the  sea,  the  point  of  emission  being  only 
seven  miles  back,  and  3,500  feet  up.  I  judged, 
however,  that  the  chief  source  of  the  vapor 
was  the  one  above  named,  —  inflowing  atmos- 
pheric currents.  That  cumulus  was  naturally 
blaring  with  incessant  lightning,  visible  even 
after  sunrise  at  that  immense  distance.  Some 
brownish   smoke  could  be  distinguished  around 


THE  RIVIERA  EARTHQUAKE. 
The  accompanying  sketch-map  shows  the  scene 
of  the  late  destructive  earthquake.  The  centre  of 
the  disturbance  was  in  the  Italian  province  of 
Porto  Maurizio  and  the  adjoining  French  Depart- 
ment des  Alpes  Maritimea.  Two  severe  shocks  in 
quick  succession  occurred  on  Feb.  38  at  0  A.M. 
They  did  a  great  deal  of  damage  all  along  the 
coast,  and  were  felt  far  inland.  The  heaviest  loss 
of  life  and  property  was  sustained  in  the  district 
of  Oneglia.  570  persons  being  killed  and  106  in- 
jured.   The  villages  of  Diane-Marina,  Diano-Cas- 


the  lowest  part  of  the  snow-white  pile  of  cumulus. 
Previous  to  the  actual  outflow  of  1808  an  enor- 
mous emission  of  smoke  had  taken  place,  which 
densely  shrouded  Lahaina  and  the  whole  group 
for  many  days,  objects  one  mile  distant  being  in- 
visible to  us  when  at  the  thickeet,  and  a  very  dis- 
tinct odor  of  sulphur  being  present. 

Tat  present  eruption  was  first  announced  to  us 
st  Honolulu  by  the  pervading  smoke,  continuing 
from  the  30th  to  the  80th  of  January.  The  smoke 
is  evidently  first  discharged  into  the  upper  cur- 
feat,  and  transported  far  to  the  cast -north  east 
before  settling  down  into  the  trade  wind,  which 
brings  it  back  upon  us.  S.  E.  Bishop. 


tello,  snd  Bajardo  were  almost  destroyed.  In  the 
province  of  Genoa  thirty-four  persons  were  killed 
and  thirty-seven  injured,  and  in  tbe  Departement 
des  Alpes  Maritimea  eleven  persons  were  killed. 
The  following  reports  show  the  extent  of  the  dis- 
turbance :  at  Toulon  two  violent  shocks  were  felt 
at  6  a.m.,  the  first  shock  of  fifteen  seconds  duration, 
the  second  of  twelve  seconds.  The  movements  were 
from  west  to  east.  At  Cannes  three  shocks  were 
felt  at  the  same  hour.  At  Cuneo  and  Turin  they 
did  considerable  damage.  Earthquake  shocks 
were  observed  in  south-eastern  France,  Switzer- 
land, Piedmont,  Lucca,  and  Corsica.  On  Mount 
Vesuvius  the  instruments  did  not  indicate  any  dis- 
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turbance,  while  those  of  Etna  and  at  Catania  were 
much  agitated.  The  steamer  Guadeloupe  felt  two 
shocks  in  latitude  43°  45'  N.  and  longitude  5°  89' 
£.  at  6  A.M.,  and  a  third  one  at  8  a.m.  At  Cannes 
and  Antibes  the  sea  fell  three  feet  at  the  moment 
of  the  chief  shock,  and  then  rose  six  feet.  The 
seismoscope  at  Washington  was  disturbed  at  7.83 
a.m.  On  Feb.  34,  slight  shocks  occurred  at 
Mentone  and  at  Digne  (Departement  des  Basses 
A I  pes),  and  on  the  following  day  at  1.53  A.M.  a 
shock  was  reported  from  Nice,  and  at  2  and  4  a.m. 
from  Cannes. 

This  earthquake  occurred  on  the  large  fault  on 
the  south  -  western  side  of  the  Apennines.  A 
glance  at  the  map  shows  the  difference  between 
the  declivities  of  the  Apennines.  North  of  Genoa 
the  Molasse  hills  gradually  rise  from  the  plains 
of  Piedmont,  forming  a  continuous  curve,  which 
may  be  observed  from  here  to  the  Bay  of  Taranto. 
Inside  of  this  continuous  belt  we  find  limestone, 
forming  the  Abruzzo,  Gran  Sasso,  and  the  Basili- 
cata.  This  line  is  interrupted  in  Tuscany.  Still 
farther  inside,  on  the  west  coast,  and  partly  sub- 
merged in  the  Tyrrhenian  sea,  we  find  the  sepa- 
rated debris  of  the  ancient  crystalline  rocks.  Here 
is  the  great  fault  between  the  sunken  tract  now 
occupied  by  the  Ligurian  and  Tyrrhenian  seas  and 
the  mountains.  It  is  marked  by  the  long  lines  of 
volcanoes  and  countries  of  frequent  seismical  dis- 
turbances. The  east  side  of  the  Apennines  is  regu- 
larly folded  :  the  west  side  is  torn,  and  a  seat  of  vol- 
canic and  seismic  action.  The  folded  side  is  convex 
and  continuous :  the  opposite  one  is  broken  by  faults 
and  sunken  tracts.  Inside  of  the  Apennines  there 
are  a  great  number  of  sunken  tracts  arranged  on 
a  long  line,  the  curved  limits  of  which  cut  far 
into  the  range  of  mountains  :  the  Gulf  of  Genoa, 
Salerno,  Naples,  and  the  bay  around  the  Iipari 
Islands  are  the  centres  of  regions  of  this  kind.  The 
movements  of  the  strata  along  these  faults  give 
rise  to  the  numerous  violent  earthquakes  of 
western  Italy. 


LONDON  LETTER, 


The  unsavory  subject  of  the  disposal  of  London 
sewage  continues  to  attract  much  attention,  and 
to  create  considerable  interest.  On  three  succes- 
sive evenings  the  large  theatre  of  the  Institute  of 
civil  engineers  has  been  crowded  to  excess  to  hear 
the  discussion  on  papers  by  Messrs.  Dibdin  and 
Crimp  on  sewage-sludge  and  its  disposal.  The 
most  telling  speech  was  that  of  Dr.  Mey  molt  Tidy, 
who,  in  a  most  incisive  manner,  delivered  a  heavy 
indictment  against  the  Metropolitan  board  of 
works,  on  the  ground,  that,  when  forced  by  public 
opinion  to  do  something  to  remedy  the  nuisance 


in  the  Thames,  they  summoned  to  their  aid  the 
very  chemists  who  had  previously  given  evidence 
before  a  royal  commission  to  the  effect  that  there 
was  no  sewage  nuisance  in  the  river !  He  ridi- 
culed unsparingly  the  treatment  by  lime  and  fer- 
rous oxide,  and  by  sodium  manganate,  which  had 
been  adopted  by  the  board,  and  also  Mr.  Dibdin's 
view  that  the  ferrous  oxide  acted  as  a  carrier  of 
oxygen  between  the  air  and  the  sewage  in  which 
it  was  suspended.  The  idea  that  sewage  could  be 
'made  to  pay '  had  done  more  than  any  thing  else 
to  restrict  advances  in  the  mode  of  dealing  with 
it :  such  processes  were  like  those  for  extracting 
silver  out  of  sea-water.  On  another  occasion  the 
advocates  of  irrigation  and  sewage  farms  had 
their  say  at  the  Society  of  arts,  where  Dr.  Alfred 
Carpenter  gave  his  experiences  of  the  Crovdon 
sewage-farm,  near  London,  which  were  very 
favorable.  Such  an  opinion  has  especial  value,  as 
the  author  is  well  known  as  a  distinguished  sani- 
tarian and  medical  officer  of  health.  Tbe  local 
conditions  for  successful  sewage- irrigation  are  not 
easily  obtainable.  There  are,  however,  many 
places  near  American  cities,  within  the  knowledge 
of  the  present  writer,  where  sewage-irrigation 
might  be  applied  with  the  greatest  advantage. 

Another  subject  much  before  the  scientific  pub- 
lic at  present  is  the  employment  of  gas  for  lighting 
and  heating.  Mr.  Colnaghi  has  lighted  a  small 
picture-gallery  most  efficiently  by  the  gaslight 
system  of  Dr.  von  Welsbach  of  Vienna.  The 
figures  given  are  an  average  consumption  in  each 
burner  of  two  feet  per  hour,  at  a  pressure  of  nine- 
tenths  of  an  inch,  and  an  average  illuminating- 
power  of  seventeen  candles,  or  eight  and  a  half 
candles  per  cubic  foot  of  gas  consumed.  Within 
an  ordinary  atmospheric  or  Bunsen  flame,  is  placed 
a  mantle  or  hood  of  cotton  net  or  webbing  which 
has  been  previously  steeped  in  a  solution  of  oxides 
of  zirconium  and  lanthanium.  Mr.  William  Sugg, 
the  well-known  gas-engineer,  lately  gave  a  most 
successful  gas-cooking  demonstration,  in  which 
the  non-luminous  flame  is  abandoned  in  favor  of 
the  radiant  heat  from  a  luminous  flame  in  a  well- 
ventilated  chamber.  The  gas  supply  is  regulated 
by  a  governor,  and  the  results  can  be  predicted  to 
a  nicety.  Tbe  loss  in  roasting  a  joint  is  reduced 
from  twenty-five  per  cent  to  eight  or  twelve. 
Neither  the  food  nor  the  vessels  containing  it  are 
touched  by  the  flame:  hence  unpleasant  flavors 
are  avoided,  and  the  whole  apparatus,  which  is 
adaptable  to  many  different  culinary  operations, 
has  the  merit  of  great  simplicity.  A  very  striking 
lecture,  well  illustrated,  was  recently  given  to  the 
Manchester  technical  school,  on  *Some  curious 
flames,1  by  another  gas-engineer,  Mr.  Thomas 
Fletcher.    He  strongly  insisted,  that,  in  the  ab- 
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flenoe  of  a  solid  substance  at  a  high  temperature, 
it  is  impossible  to  cause  combustion  without  flame, 
and  that  when  a  flame  is  used ,  it  is  impossible  to 
make  it  touch  a  cold  surface.  The  existence  of 
this  impassable  cold  zone  was  demonstrated  by 
many  curious  experiments,  and  its  practical  con- 
sequences were  pointed  out.  There  was  much  of 
a  deceptive  character  about  the  mere  appearance 
of  flame. 

The  New  Zealand  earthquake  of  June  10,  1886, 
and  the  destruction  of  the  famous  terraces,  have 
lately  come  in  for  a  large  share  of  public  atten- 
tion ;  the  Society  of  arts,  the  Geologists'  associa- 
tion at  their  annual  meeting,  and  the  Geological 
society,  having  each  recently  devoted  an  evening 
to  it.  The  readers  of  papers  were  respectively, 
Mr.  Kerry  Nichols,  Mr.  W.  Lant  Carpenter,  Cap- 
tain Hulton,  and  Mr.  J.  Martin.  In  the  first  two 
cases  some  marvellous  photographs,  taken  by  the 
search  parties  sent  up  during  the  eruption,  were 
thrown  on  the  screen.  The  hydrot hernial  char- 
acter of  the  whole  was  well  brought  out,  one 
striking  view  being  that  of  a  rent  in  the  top  of 
Mount  Ruawhia,  five  hundred  feet  deep,  six  hun- 
dred yards  acroes,  and  a  mile  and  a  half  long, 
which  was  blown  out  in  three  minutes. 

An  unusual  number  of  changes  are  in  progress 
among  the  staff  of  the  Natural  history  museum  at 
South  Kensington.  During  the  past  year  the 
rodlogical  department  has  lost  the  services  of  Mr. 
£.  J.  Miers  and  of  Mr.  J.  J.  Quelch,  who  had 
charge  of  the  Crustacea  and  Zoophytes  respec- 
tively. The  former  gentleman,  however,  con- 
tinues to  do  unofficial  work  in  the  museum  ;  but 
Mr.  Quelch  has  gone  to  Demerara  as  curator  of 
the  museum  there.  Mr.  S.  O.  Ridley,  who  has 
done  so  much  good  spongiological  work,  is  about 
to  leave  the  museum  and  take  ordere.  The  geo- 
logical department  is  also  on  the  point  of  losing 
its  two  senior  assistants.  Mr.  R.  Etheridge,  jun., 
will  shortly  return  to  the  scene  of  his  earlier  scien- 
tific work  in  Australia,  where  he  has  received  the 
appointment  of  paleontologist  to  the  Australian 
museum  and  the  department  of  mines  at  Sydney. 
The  geological  department  will  suffer  consider- 
ably by  the  loss  of  his  accurate  and  comprehen- 
sive knowledge  of  invertebrate  paleontology,  and 
his  wide  experience  in  the  arrangement  of  fossils 
for  exhibition.  It  is  not  too  much  to  say  that  in 
this  latter  respect  the  British  museum  is  far  in  ad- 
vance of  any  other  museum  in  Europe,  as  is  uni- 
versally admitted  by  our  continental  visitors ;  and 
for  this  result  the  museum  authorities  are  verj 
largely  indebted  to  the  care  and  skill  of  Mr. 
Etheridge.  Almost  the  same  may  be  said  of  Mr. 
W.  Davies,  who  is  about  to  retire  on  a  well-earned 
pension,  after  a  prolonged  period  of  service,  dur- 


ing which  he  has  had  charge  of  the  fossil  verte- 
brates. Although  be  has  published  little,  he  has 
done  very  much  for  vertebrate  paleontology,  both 
in  the  preparation  of  specimens  for  investigation 
and  exhibition,  and  from  the  unselfish  way  in 
which  his  extensive  knowledge  has  always  been 
unreservedly  communicated  to  other  workers. 
Many  important  observations  which  are  recorded 
in  paleontological  memoirs  by  various  authors  are 
in  reality  due  to  the  work  of  Mr.  Davies,  though 
this  fact  has  not  always  been  made  known  by  the 
writers  of  the  memoirs  in  question. 

The  Zoological  record,  the  future  existence  of 
which  has  been  in  danger  of  late,  is  now  to  have 
a  new  lease  of  life.  For  some  time  past  the  sub- 
scription-list has  not  sufficed  to  pay  the  working 
expenses,  and  negotiations  were  set  on  foot  with 
Dr.  Anton  Dohm,  in  order,  if  possible,  to  bring 
about  a  umion  of  the  Record  with  the  later  estab- 
lished Zoologischer  Jahresbericht.  These  have 
fallen  through,  however,  and  so  the  Zoological 
society  is  about  to  undertake  the  publication  of 
the  Record.  It  will  remain  under  the  able  editor- 
ship of  Prof.  F.  J.  Bell,  who  has  brought  out  the 
last  few  volumes.  These  have  appeared  within 
the  year  succeeding  that  of  which  the  literature  is 
recorded ;  and  in  this  respect  the  English  work 
has  the  advantage  of  its  German  companion, 
which  is,  however,  much  more  comprehensive  in 
its  scope. 

Fermentation  in  relation  to  bread-making  has 
been  investigated  by  Mr.  W.  Jago,  who  com- 
municated his  results  to  a  recent  meeting  of 
the  London  section  of  the  Society  of  chemical  in- 
dustry. Discarding  entirely  the  prevalent  idea 
that  the  main  object  of  the  fermentation  was  the 
aeration  of  the  bread,  he  described  an  apparatus, 
and  the  results  obtained  by  its  use,  for  comparing 
the  amount  of  fermentation  produced  under  the 
same  conditions  in  various  elements  of  the  flour 
separately  (e.g.,  gluten,  starch,  aqueous  extract, 
etc.),  by  measuring  the  amount  of  carbon  dioxide 
evolved  from  the  same  weights  in  the  same  peri- 
ods. The  ferment  employed  in  all  cases  had  been 
the  pressed  distillers'  yeast,  usually  obtained  from 
rye.  It  was  elicited  in  the  discussion  which  fol- 
lowed, that  both  the  author  and  others  were  en- 
gaged in  investigating  the  separate  actions  of  the 
different  kinds  of  ferments  to  be  found  in  bakers* 
yeast,  and,  in  fact,  in  endeavoring  to  put  the 
chemistry  of  panifaction  on  the  same  sound  basis 
as  that  recently  established  for  the  fermentation 
of  beer.  These  results  will  be  looked  for  with 
much  interest. 

At  the  same  meeting  the  first  scientific  data 
were  given  about  the  recent  English-grown 
tobacco.    The  percentage  of  ash  was  very  much 
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higher  than  in  either  American  or  German  tobacco, 
indicating  that  the  plant  bad  been  much  '  forced ; ' 
and  it  contained  much  more  lime  than  usual  in 
proportion  to  the  potash  and  soda,  as  well  as  a 
high  percentage  of  chlorine.  Moreover,  water 
extracted  one-third  more  of  soluble  matter  from 
English  than  from  American  tobacco. 

It  may  be  worth  noting  that  this  society  has 
now  nearly  three  thousand  members,  that  its  jour- 
nal is  entering  on  its  sixth  volume  (published 
monthly  under  the  direction  of  a  committee),  and 
that  its  aims  are  perfectly  distinct  from  the  Chem- 
ical society,  which  deals  with  pare  science,  and 
from  the  Institute  of  chemistry,  which  is  mainly 
an  association,  for  professional  and  self-protective 
purposes,  of  analytical  chemists. 

A  paper  on  *  Telephonic  investigations,'  by  Prof. 
S.  P.  Thompson,  is  giving  rise  to  three  nights 
discussion  at  the  Society  of  telegraph  engineers 
and  electricians,  of  which  the  veteran  Sir  Charles 
Bright  is  now  presidentv  The  paper,  which  is 
well  worthy  of  attentive  study,  contained  an  al- 
most exhaustive  classification  of  telephonic 
transmitters,  receivers,  and  transformers, —  an 
account  of  the  authors  numerous  researches  there- 
upon, and  especially  of  his  '  valve '  telephone,  — 
and  an  elaborate  discussion  of  the  effect  of  heat 
in  microphonic  contacts.  The  author  concluded 
with  the  following  sentences,  upon  which  the 
discussion  mainly  turned  :  '*  In  conclusion,  I  would 
reiterate  my  conviction  that  the  success  of  long- 
range  telephony  depends  upon  the  possibility  of 
devising  instruments  which,  on  the  one  hand,  can 
be  used  with  higher  battery  power  to  transmit 
stronger  currents,  and  which,  on  the  other  band, 
will  be  adapted  to  receive  these  currents  by  means 
of  apparatus  which,  though  not  necessarily  more 
sensitive  to  small  currents  than  the  present  re- 
ceivers, will  have  a  higher  electrical  and  mechani- 
cal efficiency.  And  I  am  convinced  that  the  path 
of  progress  lies  very  near  the  road  already  travelled 
by  those  who  have  perfected  the  existing  machine- 
ry for  the  electric  transmission  of  power." 

The  direct  opposite  of  this  was  very  stoutly 
maintained  by  Mr.  Preece,  head  electrician  of  the 
post-office  telegraphs,  who  argued  that  both  on 
theoretical  grounds,  — viz.,  that,  in  Sir  W.  Thom- 
son's   law,    the    value  of    a    in    the   equation 

a=CKrP 
was  independent  both  of  current  and  of 
electro-motive  force,  —  and  also  as  the  result  of 
practical  experiments,  a  great  number  of  which 
were  quoted,  long-distance  telephony  was  a  ques- 
tion, not  of  instrument*,  but  of  line. 

At  the  annual  meeting  of  the  Physical  society 
of  London,  held  this  afternoon,  Prof.  Balfour 
Stewart  was  re-elected  president,  and  Dr.  E.  At- 


kinson, who  for  many  years  has  been  treasurer, 
was  elected  a  vice-president,  while  Prof.  A.  W. 
Rucker  (the  recently  appointed  successor  to  the 
late  Professor  Guthrie  at  the  Science  schools, 
South  Kensington)  was  appointed  treasurer.  The 
society  adopted  an  alteration  of  its  rules,  whereby 
membership  of  a  foreign  or  colonial  scientific 
society  shall  in  future  be  held  equivalent  to  the 
personal  knowledge,  on  the  part  of  members  of  the 
society ,  of  candidates  for  its*  membership.  W. 
London,  Feb.  18. 


GEOGRAPHICAL  NOTES. 
Africa. 

The  latest  letter  of  Dr.  O.  Lenz  is  dated  Decem- 
ber, 1886.  On  June  80  he  left  Kaaoage,  which 
was  being  ravaged  by  small-pox.  After  he  had 
left  the  village  the  disease  broke  out  among  his 
caravan,  and  among  those  who  died  of  it  were  his 
own  and  Bobndorf  s  servants.  On  the  7th  of 
August  he  reached  the  Tanganyika,  where  he  met 
with  the  English  missionaries.  He  crossed  the 
lake  to  Ujiji,  whence  he  wished  to  go  north. 
However,  on  account  of  the  war  between  the  Arabs 
and  northern  tribes,  he  was  unable  to  continue  his 
journey,  and  was  obliged  to  proceed  towards  the 
east  coast.  He  did  not  follow  the  well-known 
route  from  Ujiji  to  Bagomoyo,  but  chose  the 
Zambezi  route.  He  crossed  the  land  between  the 
Tanganyika  and  Nyassa,  went  by  boat  over  Lake 
Nyaasa  and  down  the  Shire  and  Zambezi.  Having 
reached  Kwilimane  at  the  mouth  of  this  river,  he 
embarked  for  Zanzibar.  His  arrival  there  was 
announced  a  short  time  ago. 

Le  mouvement  geographique  of  Feb.  15  contains 
an  interesting  sketch-map  of  the  district  north  of 
the  Kongo  by  A.  J.  Wauters,  showing  the  present 
state  of  our  knowledge  of  the  hydrography  of 
that  country  according  to  the  explorations  of 
Junker,  Grenfell,  Lupton  Bey,  and  Flegel.  The 
Welle-Makua  has  been  copied  from  a  sketch  fur- 
nished by  Dr.  Schweinfurth,  and  shows  the  im- 
portant discoveries  of  Dr.  Junker. 

Stanley  has  left  Zanzibar  for  the  Kongo.  At 
the  same  time  the  famous  Arabian  trader  Tippo- 
Tip  started  for  Stanley  Falls,  and  has  promised  to 
support  Stanley's  expedition. 

The  January  number  of  the  Bulletin  of  the 
Paris  geographical  society  contains  an  accurate 
map  of  the  Ogowe  in  West  Africa  by  Lieutenant 
Mizon,  and  of  his  return  journey  to  the  coast. 
In  the  paper  which  accompanies  the  maps,  Mizon 
describes  the  methods  of  observation,  and  gives 
the  positions  of  some  of  the  more  important 
points.  The  maps  are  on  the  scale  of  about  one 
kilometre  to  an  inch,  and  contain  a  great  deal  of 
topographical  and  orographical  detail. 
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America. 

The  Hudson  Bay  company  last  autumn  com- 
pleted a  steamer  for  the  lower  part  of  the  Mac- 
kenzie River.  Trial  trips  were  made  on  Great 
Slave  Lake,  and  next  summer  she  will  run  to  Peel 
River,  near  the  mouth  of  the  Mackenzie. 

The  Geographical  society  of  the  Pacific  at  San 
Francisco  announces  the  recognition  of  the  new 
monthly  journal  Kosmos,  edited  by  C.  Mitchell 
Grant,  as  its  official  organ.  The  new  periodical 
will  give  reports  on  the  meetings  of  the  society. 
Though  its  plan  includes  all  branches  of  science, 
the  first  number  is  largely  devoted  to  geography. 
We  find  in  it  a  description  of  the  ascent  of  Mount 
St.  Elias  by  H.  W.  Seton-Karr,  and  a  paper  by 
Prof.  George  Davidson  on  '  Submarine  valleys  on 
the  Pacific  coast  of  the  United  States.'  The  re- 
suming of  publications  by  the  geographical  so- 
cieties of  San  Francisco  and  Mexico  shows  that 
interest  in  geography  is  increasing  in  America. 

Polar  regions. 

Mr.  Alexander  McArthur,  formerly  an  employee 
of  the  Hudson  Bay  company,  left  Winnipeg,  Feb. 
13,  on  an  exploring  expedition  to  the  polar  regions. 
He  intends  to  go  from  Winnipeg  to  Fort 
Churchill,  and  to  continue  his  journey  along  the 
west  coast  of  Hudson  Bay.  While  Gilder  proposes 
to  push  north  by  the  way  of  Fury  and  Hecla 
Strait,  McArthur  prefers  to  go  north-west  by  the 
way  of  King  William  Land  and  Boothia  Felix,  the 
ill-famed  districts  of  Ross's  sufferings  in  1829-33, 
and  of  the  loss  of  the  Franklin  expedition.  He 
intends  to  stay  a  winter  on  King  William  Land, 
and  to  go  north  in  the  ensuing  winter,  crossing 
Lancaster  Sound,  and  following  the  west  coast  of 
North  Devon.  From  there  he  proposes  to  cross  to 
the  little-known  islands  of  Jones  Sound  and  thus 
reach  the  west  shore  of  Grinnell  Land,  which,  he 
hopes,  will  prove  a  safe  route  north.  He  expects 
to  be  absent  some  three  or  four  years.  This  plan 
of  reaching  the  north  pole  will  undoubtedly  be  as 
unsuccessful  as  Gilder's.  Gilder  has  ample  ex- 
perience in  arctic  travelling,  and  consequently 
does  not  attempt  a  route  that  is  even  unknown  to 
the  Eskimos.  The  way  he  intends  to  go  is  inhab- 
ited by  natives,  and,  under  favorable  circum- 
stances, he  may  have  a  chance  to  reach  Lancaster 
Sound  in  the  spring  of  1889.  Whether  he  will  be 
able  to  cross  Lancaster  Sound  is  doubtful.  The  Es- 
kimos travel  very  rarely  across  this  strait,  and  the 
journey  can  be  accomplished  only  in  favorable 
years  when  it  is  frozen  over,  which  does  not  oc- 
cur often.  As  steam-whalers  go  every  year  to 
Smith  Sound  and  Pond's  Bay,  Gilder's  plan  can- 
not be  considered  a  good  one,  though  he  might 
do  considerable   geographical   and   ethnological 


work  between  Fury  and  Hecla  Strait  and  Pond's 
Bay.  He  will  have  the  greatest  difficulty  in  get- 
ting Eskimos  to  go  along  with  him  across  Lan- 
caster Sound.  Food  is  very  scarce  on  this 
journey,  and  many  stories  of  the  natives  referring 
to  families  crossing  Lancaster  Sound  are  full  of 
the  horrors  of  starvation  and  cannibalism.  The 
natives  of  Cape  Isabella  are  said  to  be  compara- 
tively well  off,  and  these  are  the  only  ones  who 
can  help  an  explorer  along.  We  cannot  see 
any  reason  why  a  traveller  who  intends  to  ex- 
plore the  extreme  north  should  not  start  from 
the  nearest  available  point  instead  of  wasting  his 
time  and  strength  on  a  hazardous  journey  for 
which  there  is  no  necessity.  Mr.  McArthur  may 
succeed  in  reaching  King  William  Land,  as  there 
exist  two  or  three  routes  to  that  country  which 
are  used  by  the  natives,  —  one  from  Chesterfield 
Inlet,  another  from  Wager  River,  and  a  third 
along  the  coast  of  the  Gulf  of  Boothia.  Rae  and 
Hall  used  the  last,  and  Schwatka  the  second  route. 
As,  however,  the  Eskimos  of  King  William  Land 
and  Boothia  do  not  travel  farther  north  than 
Bellot  Strait,  and  since  1833  do  not  even  visit  this 
part  of  the  coast,  and  as  they  are  not  at  all  ac- 
quainted with  the  more  northern  parts  of  the 
Arctic  Archipelago,  there  is  not  the  slightest 
chance  for  McArthur  to  get  along  on  this  route. 
Explorers  like  McArthur  and  Gilder  may  accom- 
plish considerable  and  valuable  work  when  they 
confine  themselves  to  a  task  adequate  to  their  means 
and  the  strength  of  a  single  man,  but  the  accom- 
plishment of  their  plans  is  almost  impossible.  The 
exploration  of  Jones  Sound  is  one  of  the  most 
important  problems  of  the  geography  of  arctic 
America,  and  it  may  be  accomplished  by  a  few  men 
at  a  small  expense.  Gilder  is  a  man  of  extensive 
experience  in  travelling  in  the  Arctic,  and  we  may 
be  allowed  to  express  the  wish  that  he  should  give 
up  his  present  plan  and  apply  his  energies  and 
skill  to  this  important  work  which  he  will  be  able 
to  accomplish. 


NOTES  AND  NEWS. 


Not  long  ago  Nicolaier,  working  in  Flugge's 
laboratory,  found  a  bacillus  which  had  the  power 
to  produce  in  animals  the  phenomena  of  lock-jaw 
(tetanus  traumaticus).  Afterward  Rosenbach  suc- 
ceeded in  obtaining  the  same  bacillus  from  the 
wound  of  a  man  who  had  died  of  lock-jaw.  L. 
Brieger  has  recently  prepared  from  flesh  a  pto- 
maine which  produces  in  animals  the  same  symp- 
toms as  those  which  are  produced  by  injecting  the 
specific  tetanus  bacillus.  To  the  substance  he 
gives  the  name  '  tetanine.'  He  has,  further,  found 
the  same  substance  in  human  cadaver  which  had 
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for  several  months  been  undergoing  spontaneous 
decomposition.  Tetanine  is  a  definite  chemical 
compound  which  can  be  purified  by  the  usual 
chemical  methods,  and  was  so  purified  by  the  dis- 
coverer. Brieger  also  found  in  tetanus-cultures 
another  ptomaine  which  has  the  power  to  produce 
cramps  and  other  symptoms  closely  resembling 
those  of  lock-jaw.  The  finding  of  the  tetanus- 
bacillus  and  of  tetanine  suggests  an  explanation 
of  certain  facte  which  have  been  known  for  some 
time.  In  some  localities  persons  with  wounds  are 
particularly  liable  to  lock-jaw.  In  one  such  lo- 
cality, at  least,  large  areas  of  land  are  covered  for 
a  part  of  the  year  with  the  refuse  from  fish -oil 
factories.  It  seems  not  improbable  that  in  the  de- 
composition of  the  fish  the  ptomaine  described  by 
Brieger  may  be  formed,  and  that  as  the  matter 
dries  it  may  find  its  way  into  the  air  to  some  ex- 
tent ;  or  it  may  be  present  in  the  earth,  and  con- 
tact with  the  earth  may  cause  its  introduction  into 
a  wound. 

—  One  of  the  most  valuable  contributions  to 
science  now  in  course  of  preparation  is  a  series  of 
charts  showing  the  &urface  temperatures  of  the 
Atlantic  coast  waters  from  the  eastern  coast  of 
Maine  to  the  extreme  southerly  coast  of  Florida. 
This  important  work  is  being  prosecuted  by  the 
U.  S.  fish  commission,  with  the  aid  of  the  light- 
house board  and  the  signal  service,  and  is  based 
upon  observations  made  thus  far  at  twenty- 
four  lighthouse  stations,  showing  the  surface 
temperatures  at  these  localities  during  the  past 
five  years.  The  temperatures  at  each  station  are 
shown  in  detail  for  each  year  by  ten-day  means, 
and  these  results  are  combined  with  a  series  of 
isothermal  charts  showing  the  relations  of  the 
different  stations.  These  observations  have  a 
most  important  bearing  on  the  study  of  the  mi- 
gration of  the  mackerel,  menhaden,  shad,  and 
other  migratory  fishes,  and  will  be  of  great  value. 
Other  temperature  observations  of  the  inland 
waters  of  the  United  States  are  now  in  course  of 
reduction,  and  will  shortly  be  issued. 

—  The  prevalent  belief  that  an  Indian  bears 
pain  with  perfect  composure  is  likely  to  be  over- 
thrown by  the  observations  of  Dr.  Corbusier  among 
the  Apache  Indians.  He  finds  that  they  do  not 
endure  physical  pain  any  better  than,  if  as  well 
as,  the  whites.  Great  pain  renders  them  stupid, 
and  the  stolidity  with  which  they  are  supposed  to 
bear  pain  is  not  well  maintained  by  them  under 
small  surgical  operations,  even  the  extraction  of  a 
tooth  almost  always  eliciting  a  grown  or  a  yell. 
The  paint  which  is  usually  on  their  faces  conceals 
their  expression.  When  this  is  removed,  the 
changes  induced  by  the  emotions  may  be  readily 


detected  :  anger  is  almost  always  betrayed  by  the 
expression  of  the  eyes,  fear  by  the  dirty  grayish 
color  the  skin  assumes,  surprise  by  suddenly  draw- 
ing in  a  breath  as  if  gasping,  and  sometimes  by 
covering  the  mouth  with  one  hand. 

—  The  Linnaean  society  of  New  York  have 
passed  resolutions  asking  congress  to  make  ade- 
quate laws  for  the  preservation  of  the  native  ani- 
mals, forests,  and  the  many  objects  of  wonder  and 
scientific  interest  contained  in  the  Yellowstone 
national  park.  The  resolutions  were  presented  in 
both  houses  of  congress  on  Monday  last. 

— The  desire  has  been  frequently  expressed  for 
an  American  journal  devoted  to  the  interests  of 
agricultural  science,  and  several  unsuccessful  ef- 
forts have  been  made  to  establish  one,  but  the 
modest  journal  under  the  title  of  Agricultural 
science  (Charles  S.  Plumb,  Geneva,  N.Y.),  whose 
first  two  numbers  lie  before  us,  is,  we  believe,  the 
first  of  them  which  has  proved  viable.  The  pur- 
poses of  the  new  journal,  as  stated  by  the  editor, 
may  be  summarized  as,  first,  the  publication  of 
original  work  in  agricultural  science  ;  second,  the 
publication  of  abstracts  of  articles  in  foreign  jour- 
nals ;  third,  to  furnish  a  means  of  communication 
for  students  and  investigators  in  this  line.  In  the 
numbers  before  us  the  two  latter  aims  of  the 
journal  are  more  amply  fulfilled  than  the  first. 
The  abstracts  are  well  selected  and  prepared,  and 
not  a  little  news  of  interest  is  presented.  The 
original  articles  are  five  in  number,  and  take  up 
twenty-one  out  of  forty-eight  pages,  but  only 
three  of  them  contain  the  record  of  any  original 
work,  and  the  main  points  of  one  of  these  have 
been  previously  published,  so  that  we  have  in  the 
two  numbers  eight  pages  of  fresh,  original  in- 
vestigation. This  fact  seems  to  us  to  show  plainly 
one  of  the  chief  difficulties  likely  to  beset  the  edi- 
tor, viz.,  a  paucity  of  original  investigations.  The 
amount  of  original  scientific  work  performed  at 
the  various  agricultural  colleges  and  experiment 
stations  is  not  large,  and  considerable  of  what  is 
done  seems  likely  to  find  its  final  and  only  means 
of  publication  in  annual  reports  and  the  like.  At 
the  same  time,  we  wish  the  new  journal  all  pos- 
sible success.  The  attempt  is  certainly  a  most 
laudable  one,  and  the  execution  thus  far  praise- 
worthy. Whether  the  two  obstacles  of  paucity  of 
material  and  a  necessarily  somewhat  limited  num- 
ber of  readers  can  be  overcome,  time  must  show. 

—  The  publication  agency  of  the  Johns  Hopkins 
university  has  now  ready  for  issue  vol.  i.  of  a 
series  of  selected  morphological  monographs  by 
members  of  the  university,  under  the  editorial 
direction  of  W.  K.  Brooks,  Ph.D.  The  volume 
contains  three   hundred   and  seventy  pages  and 
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fifty-one  plates,  quarto.  The  contents  are,  'Lucifer: 
a  study  in  morphology/  with  eleven  plates,  by 
W.  K.  Brooks ;  «  The  development  of  Renilla,'  with 
sixteen  plates,  by  £.  B.  Wilson ;  '  The  life-history 
of  the  Hydro-Medusae :  a  discussion  of  the  origin 
of  the  Medusae,  and  of  the  significance  of  meta- 
genesis,' with  eight  plates,  by  W.  K.  Brooks ;  *  Re- 
port on  the  Stomatopoda,'  with  sixteen  plates,  by 
W.  E.  Brooks.  Only  one  hundred  copies  in  all 
will  be  issued.  The  price  is  fixed  at  seven  dollars 
and  fifty  cents  net,  delivered  by  mail,  postage  paid, 
or  by  express  at  the  expense  of  the  purchaser. 

—  The  Smithsonian  institution  has  received  no- 
tice from  Col.  J.  H.  Wood  of  St.  Paul  that  he  has 
shipped  to  them  the  bodies  of  five  persons  —  a 
man,  woman,  and  three  children  —  taken  from  a 
cave  in  the  Bad  Lands  of  Dakota  by  a  miner. 
The  bodies  are  simply  dried  up,  and  are  not  petri- 
fied, but  are  in  a  remarkable  state  of  preservation. 
Scientific  men  who  have  seen  them  say  they  be- 
long to  a  race  which  existed  two  thousand  years 
ago.  This  will  be  a  very  important  addition  to 
the  collection  of  desiccated  bodies  now  on  exhibi- 
tion in  the  national  museum. 

—  Dr.  Baker,  secretary  of  the  Michigan  state 
board  of  health,  has  found  that  in  that  state 
small-pox  has  been  comparatively  epidemic  every 
five  years.  In  1872  there  were  802  deaths  from 
that  disease,  in  1877  there  were  102,  and  in  1882 
there  were  100.  He  looks  for  its  appearance  in 
the  state  again  this  year. 

—  The  statement  is  made  that  supernumerary 
toes  and  fingers  are  very  often  met  with  among  the 
negro  tribes  living  beyond  the  Orange  Free  State. 
Dr.  Stoekly  mentions  the  case  of  a  Caffre,  eighteen 
years  old,  who  had  six  fingers  on  each  hand.  His 
father,  mother,  four  sisters,  and  a  brother  had 
the  same.  His  mother  had  also  a  double  series 
of  toes  on  both  feet. 

—  The  January  meeting  of  the  Michigan  state 
board  of  health  was  especially  noteworthy  by  rea- 
son of  a  report  of  a  special  committee  which  had 
been  appointed  to  confer  with  the  regents  of  the 
university  relative  to  the  establishment  of  a  labo- 
ratory of  biology  and  hygiene  at  that  institution. 
As  a  result  of  the  agitation  of  the  subject,  the 
legislature  of  the  state  has  been  memorialized  to 
establish  such  a  laboratory. 

—  An  unnamed  fever  is  said  to  be  very  preva- 
lent in  Jerusalem,  the  patients  being  so  numerous 
as  to  fill  a  large  hospital  camp.  As  quinine  is 
said  to  be  greatly  in  demand,  we  presume  the 
fever  is  of  malarial  origin.  It  is  thought  that  the 
spread  of  the  disease  is  due  largely  to  polluted 
drinking-water  and  unwholesome  food. 


—  Reference  was  made  in  a  recent  number  of 
Science  to  the  deaths  which  occurred  in  January 
of  the  present  year  in  the  city  of  Troy,  N.Y.,  from 
the  inhalation  of  fuel-gas.  The  Medical  news  con- 
tains a  history  of  these  cases  from  the  pen  of  Dr. 
Bontecau,  who  assisted  at  the  autopsies  held  on 
the  victims,  and  attended  others  who  recovered. 
The  occupants  of  a  row  of  dwellings  were  almost 
all  seriously  overcome  by  the  gas.  When  the 
cause  was  discovered,  the  police  aroused  those  who 
lived  in  these  houses,  many  of  whom  were  found 
sick.  All  the  occupants  of  one  fiat  were  dead. 
At  the  autopsies  the  solid  tissues  and  the  blood 
were  found  to  be  of  a  cherry-red  color,  which  is 
characteristic  of  poisoning  by  carbonic  oxide.  The 
composition  of  the  fuel-gas  which  was  used  in 
these  houses  is  said  to  be,  hydrogen  60,  and  car- 
bonic oxide  44,  parts  in  100. 


LETTERS  TO  THE  EDITOR. 

\*Ctorrtepondents  are  requested  to  be  as  brief  as  poe&tbie.    The 
writer1*  name  is  in  all  caeee  required  a§  proof  cf  good  faith. 

On  certain  electrical  phenomena. 

In  Science  of  Feb.  18,  Dr.  Shnfeldt  relates  some  in- 
teresting  instances  of  accidental  electrification.  He 
seems  to  imply,  in  his  description  of  the  phenomena, 
that  there  is  something  mysterious  or  unusual  in  such 
occurrences.  If  he  will  critically  examine  his  facts, 
possibly  eliminating  a  few  of  them,  I  think  he  will 
find  nothing  which  is  not  easily  accounted  for,  and 
which  has  not  been  long  recognized.  I  have  amused 
myself  and  many  of  my  friends  with  this  sort  of 
thing  for  many  years.  The  electrification  of  a  man 
or  a  woman  in  moving  about  a  room  is  a  phenomenon 
in  which  the  individual  is  not  to  be  counted,  as  it  de- 
pends entirely  on  the  conditions  existing  at  the  time. 
Everybody  is  *  susceptible '  if  the  conditions  are 
favorable.  As  Dr.  Shufeldt  states  that  he  had  never 
observed  such  exhibitions  in  Washington,  I  may  re- 
mark that  in  two  different  houses  in  which  I  lived 
in  that  city  I  observed  them  on  innumerable  occa- 
sions. In  one  of  these  I  arranged  a  couple  of  bent 
wires  in  such  a  way  that  the  spark  passed  between 
them  directly  over  the  opening  of  a  gas-burner,  and 
for  several  weeks  matches  were  a  useless  luxury.  In 
another  house  that  I  know  of,  dancing-parties  were 
especially  gotten  up  by  the  young  people,  that  they 
might  be  amused  by  the  passage  of  the  spark  in 
touching  hands.  In  the  latter  instance  the  phenome- 
non was  strongly  marked  during  nearly  all  of  a  con- 
tinuously cold  winter.  During  the  present  winter, 
in  the  house  which  I  now  occupy,  accidental  electri- 
fication has  several  times  reached  such  a  point  as  to 
be  positively  disagreeable.  In  moving  across  a  room 
to  turn  a  water-faucet,  or  to  touch  a  poker  or  any 
other  fairly  good  '  ground,'  a  long  spark  and  an  un- 
comfortably strong  shock  would  result.  But  this  was 
confined  to  no  person  or  persons ;  any  one  who  hap- 
pened in  was  affected  in  the  same  way,  provided  the 
conditions  were  equally  favorable. 

The  necessary  conditions  are  simply  those  which 
are  required  for  the  successful  performance  of  any 
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experiment  in  *  frictional  electricity' — so  called. 
Given  a  house  heated  by  a  hot-air  furnace  or  by 
steam,  a  floor  covered  with  soft  carpet  which,  in 
virtue  of  the  furnace  heat,  is  dry  and  warm,  a  man 
the  soles  of  whose  shoes  are  thoroughly  dry,  and 
electrification  will  probably  result  from  every  brisk 
movement  of  the  man  over  the  carpet.  These  condi- 
tions are  most  likely  to  be  met  with  during  cold  win- 
ter weather,  and  it  is  then  that  the  phenomena  are 
generally  noticed.  It  is  not  probable  that  Dr.  Shu- 
feldt's  two  friends  can  perform  the  feat  of  lighting 
gas  in  this  way  '  at  all  times  and  under  all  circum- 
stances.' His  statement  that  the  ' '  electrical  discharge 
was  considerably  greater  from  the  tip  of  the  index 
finger  than  from  any  of  the  others  of  the  hand,  and 
gradually  diminished  in  regular  order  as  we  pro- 
ceeded to  the  little  finger,1'  is  interesting,  but  needs 
confirmation.  I  am  sceptical  as  to  the  charging  of 
his  entire  system '  with  this  animal  electricity,'  and  the 
results  which  followed  such  a  condition,  and  particu- 
larly so  as  to  the  origin  of  the  "  sense  of  the  most  pro- 
found relief,  as  if  it  were  that  all  the  electricity  of 
my  system,  had  been  completely  withdrawn  by  the 
act,"  which  he  experienced  when  his  hand  touched 
the  back  of  the  young  mulatto  girl.  Is  man  one  of 
the  extremely  small  number  of  animals  having  spe- 
cialized electrical  organs  ?  T.  G.  M. 
Terr©  Haute,  Ind.,  Feb.  22. 


Inertia-force. 


The  importance  of  clear  elementary  ideas  on  the 
teaching  of  dynamics  justifies  me,  I  think,  in  asking 
space  for  a  further  discussion  of  Dr.  E.  H.  Hall's 
4  inertia-force.' 

In  his  letter  published  in  Science  of  Feb.  18,  Dr. 
Hall  expresses  the  opinion  that  our  difference  with 
regard  to  '  inertia-force '  is  based  upon  a  difference 
of  interpretation  of  the  term  '  force.'  That,  I  think, 
is  not  the  case.  With  all  his  statements  as  to  force 
in  general  I  agree  ;  and  the  passage  which  he  quotes 
from  Maxwell,  as  expressing  his  view  of  force  with 
sufficient  accuracy,  expresses  also  my  view  with  com- 
plete accuracy.  Dr.  Hall,  indeed,  says  that  this  pas- 
sage meets  many  of  the  points  raised  by  me ;  and  it 
would  thus  seem  that  it  must  be  inconsistent  with 
many  of  my  positions.  But  I  am  unable  to  detect 
the  inconsistency,  and  Dr.  Hall  merely  asserts  it 
without  giving  any  proof. 

I  am  in  full  agreement  also  with  Dr.  Hall,  not  in 
opposition  to  him  as  he  supposes,  when,  passing 
from  force  in  general  to  a  particular  case,  he  says 
that  a  ball  swinging  in  a  circle  at  the  end  of  a  string 
acts  upon  the  string  with  a  force  directed  from  the 
centre.  The  ball  certainly  does  exert  such  a  force. 
I  think  it  misleading  to  call  that  force  centrifugal 
force,  as  he  and  many  writers  do ;  but  that  the  force 
which  he  calls  centrifugal  force  is  an  actual  force  is 
undoubted. 

But  when  Dr.  Hall  proceeds  to  expound  his '  inertia- 
force, '  we  seem  to  part  company,  perhaps  because  he 
has  not  given  a  complete  specification  of  this  force. 
He  has  told  us  its  magnitude  and  its  direction,  but 
its  place  of  application,  the  body  on  which  it  acts,  he 
has  left  us  to  infer  from  the  context,  and  my  infer- 
ence he  calls  in  question.  It  would  be  useless  for 
me  to  justify  my  inference,  because  in  Dr.  Hall's 
letter  he  modifies  the  statement  of  the  pamphlet 
from  which  it  was  drawn,  saying  that  what  he  meant 
was  that  "  the  inertia-force  works  [or  acts]  with  the 


smaller  applied  force  against  the  agent  which  exerts 
the  greater  force."  From  this  modified  statement  I 
could  not,  of  course,  have  made  the  inference  re- 
ferred to,  — in  fact,  I  could  have  made  no  inference 
at  all ;  for  it  is  couched  in  language  which  is  not  the 
current  language  of  dynamics,  which  is  not  defined, 
and  which  I  must  confess  I  do  not  understand. 

Let  us,  however,  take  Dr.  Hall's  new  illustration, 
and  see  what  light  that  throws  on  the  place  of  appli- 
cation of  inertia-force.  "  A  train  is  being  started  by 
a  locomotive.  The  forces  applied  to  the  train  an 
the  pull  of  the  locomotive,  and  the  smaller,  opposing, 
force  of  friction.  The  pull  of  the  locomotive  pre- 
vails, but  in  prevailing  it  must  deal  not  only  with 
the  resistance  due  to  friction,  but  with  the  reaction 
(which  also  I  call  resistance), due  to  the  inertia  of 
the  train,"  in  other  words,  the  inertia-force.  Here, 
again,  Dr.  Hall  uses  terms  not  current  in  dynamics, 
and  I  do  not  understand  what  he  means  by  the  loco- 
motive '  dealing  with  '  both  the  frictional  resistance 
and  the  inertia-force.  Whatever  may  be  the  exact 
meaning  of  that  phrase,  however,  it  seems  clear  that 
if  the  inertia-force  acts  on  the  train,  and  if  the  pull 
of  the  locomotive  has  to  deal  with  this  force  in  mov- 
ing the  train,  it  must  he  expected  to  have  some  effect 
on  the  motion  of  the  train.  Tet  if  F  ia  the  pull  of 
the  locomotive,  R  the  frictional  resistance,  M  the 
mass  of  the  train,  and  a  its  acceleration,  we  have 
undoubtedly,  by  Newton's  second  law  of  motion. 

a  =  (F-R)  +  M;    - 

and  hence  the  inertia-force  is  quite  without  effect  on 
the  motion  of  the  train.  It  would  seem,  therefore, 
that  the  inertia-force  cannot  act  on  the  train.  Does 
it  then  act  on  the  locomotive  ?  If  so,  it  can  only  be 
the  force  which  the  train  exerts  on  the  locomotive, 
which  is  of  course  equal  and  opposite  to  the  above 
force  F.  But  it  cannot  be  this  force ;  for  if  the 
brakes  be  put  on  the  train,  though  the  pull  of  the 
locomotive  on  the  train  —  and  therefore  the  force 
exerted  by  the  train  on  the  locomotive  —  may  be  kept 
constant,  the  acceleration  of  the  train  will  change; 
and,  according  to  Dr.  Hall,  the  inertia-force  must  be 
proportional  to  this  acceleration.  Thus  even  this 
new  illustration  does  not  enable  us  to  determine  on 
what  body  the  inertia-force  acts. 

This  difficulty  in  determining  the  place  of  applica- 
tion of  the  inertia-force  would  be  at  once  accounted 
for  if  it  should  be  found  to  have  no  place  of  appli- 
cation at  all,  and  I  strongly  suspect  this  to  be  the 
true  conclusion.  Dr.  Hall  seems  to  me,  in  fact,  to 
have  postulated  a  hypothetical  force  to  account  for 
the  supposed  resistance  of  a  body  to  the  action  of  an 
applied  force,  and  to  have  thus  fallen  into  the  error 
referred  to  by  Foisson  in  the  following  sentences :  — 

"  Ooncevons  qu'un  corps  soit  pose  sur  un  plan 
horizontal,  et  qu'il  n'y  soit  retenu  par  aucun  grotte- 
ment.  Si  je  veux  le  f aire  glisser  sur  ce  plan,  il  faudra 
neanmoins,  a  cause  de  l'inertie  de  la  matiere,  que 
j'exerce  un  effort  quelconque.  .  .  .  J^aurai,  dans 
chaque  cas,  le  sentiment  de  l'effortque  je  serai  oblige 
de  faire ;  mais  je  ne  devrai  pas  en  condure  que  la 
matiere  oppose  aucune  resistance  a  cet  effort,  et  qu'il 
existe  dans  les  corps  ce  qu'on  appelle  tree  impropre- 
ment  une  force  cPinertie.  Quand  on  s'exprime  ainsi, 
on  confond  la  sensation  que  Ton  a  eprouvee,  et  qui 
resulte  de  l'effort  qu'on  a  exerce,  avec  la  sensation 
d'une  resistance  qui  n'existe  reellement  pas"  (Trait* 
de  mtcanique,  tome  i.  §  120).     J.  G.  If  aoGbxgob. 

Halifax,  N.S.,  Feb.  28. 
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THE  MAGNETIC  AND   TIDAL    WORK  OF 
THE  ORE  ELY  ARCTIC  EXPEDITION. 

It  is  well  known  that  the  expedition  sent  out 
by  the  government  to  Lady  Franklin  Bay  in  com- 
mand of  Lieut.  A.  W.  Greely,  U.S.A.,  was  one  of 
two  expeditions  to  co-operate  with  and  form  part 
of  the  physical  explorations  proposed  by  the  Inter- 
national polar  commission.  By  invitation  of  its 
president  the  late  General  Hazen,  chief  signal 
officer,  accepted  the  organization  and  fitting-out 
of  two  parties,  one,  under  Lieutenant  Greely,  to 
proceed  to  the  shores  of  Lady  Franklin  Bay,  Grin- 
ned Land,  the  other,  under  Lieut.  P.  H.  Ray,  to 
go  to  Uglaamie,  Point  Barrow,  Alaska.  While  the 
general  responsibility,  the  supervision,  the  ac- 
counts, the  selection  of  men,  and  their  transpor- 
tation to  and  from  the  stations,  remained  in  his 
own  hands,  General  Hazen  requested  and  received 
the  aid  of  the  coast  and  geodetic  survey  in  the 
special  departments  of  terrestrial  magnetism,  of 
tides,  and  gravitation.  The  assistance  of  the  sur- 
vey by  its  then  superintendent,  Gapt.  C.  P.  Patter- 
son, consisted  in  furnishing  such  instruments  as 
could  be  spared  from  its  limited  supply,  in  train- 
ing the  observers  for  their  work,  and  in  providing 
them  with  the  necessary  instructions  and  forms 
of  record  for  the  proper  performance  of  their  duty. 
It  so  happened  that  congress  had  already  (in  1880) 
authorized  a  scientific  expedition  to  Lady  Franklin 
Bay,  but  the  funds  were  appropriated  so  late  in  the 
spring  of  1881  that  it  was  found  impossible  to  pro- 
cure the  needed  special  instruments  and  to  give 
that  thorough  training  to  the  corps  of  observers 
which  could  only  be  attained  by  ample  time 
for  preparation.  Indeed,  the  commission  itself 
found  it  expedient  to  start  other  expeditions  a  year 
later,  in  order  to  obtain  better  organization  of  the 
scientific  labor,  and  especially  for  the  construction 
of  suitable  magnetic  differential  instruments. 

There  is  no  need  of  referring  here  to  the  general 
history  of  the  two  American  expeditions,  as  we 
already  possess  the  official  publication  of  the  one 
under  Lieutenant  Ray,  and  the  narrative  of  the 
Lady  Franklin  Bay  party,  in  two  handsome 
volumes,  by  its  leader,  Lieutenant  Greely.  By  his 
permission  we  are  enabled  to  lay  before  the  read- 
ers of  Science  the  general  results  of  his  labors 
during  1881-84  in  the  domains  of  terrestrial  mag- 
netism and  of  tides.    They  are  extracted  from  the 


manuscript  now  ready  for  the  printer,  but  it  is  not 
our  intention  to  enter  minutely  into  any  details, 
which  would  be  here  out  of  place,  nor  to  fore- 
stall the  judgment  of  scientists  on  the  merits 
of  the  work :  this  must  be  reserved  for  a  time 
after  the  official  publication  and  when  the  results 
by  tbe  several  international  expeditions  can  be  com- 
pared and  collated.  A  brief  statement  of  facts  so 
far  as  they  relate  to  that  part  of  the  work  which  was 
intrusted  to  the  special  direction  of  the  U.S.  coast 
and  geodetic  survey,  is  all  we  propose  to  give  at 
present. 

The  astronomical  and  magnetic  work  of  the  ex- 
pedition was  placed  in  special  charge  of  Sergeant 
Edward  Israel,  who  unfortunately  was  one  of 
three  not  permitted  to  return,  but  whose  records 
abundantly  testify  to  his  faithfulness  and  pains- 
taking industry.  Copies  of  these  records  in  a 
highly  condensed  form  were  safely  brought  home, 
and  were  placed  in  the  hands  of  C.  A.  Schott,  as- 
sistant, coast  and  geodetic  survey,  for  discussion 
and  for  preparation  for  the  press.  This  task  was 
rendered  somewhat  difficult  from  want  of  addi- 
tional explanation  on  the  part  of  the  observer  : 
fortunately  Lieutenant  Greely  took  the  precau- 
tion, when  retreating  from  his  station  in  1888,  to 
bring  with  him  the  magnets  and  pendulum,  thus 
permitting  certain  supplementary  observations  to 
be  made  at  home.  This  cannot  be  too  highly  com- 
mended, when  we  consider  that  every  pound  of 
dead  weight  carried  necessitated  leaving  behind 
so  much  food  to  sustain  the  life  of  the  party  on 
their  perilous  retreat.  In  judging  of  the  merits 
of  the  labors  of  the  expedition,  it  should  be  borne 
in  mind  that  all  efforts  had  failed  to  succor  this 
party,  which  occupied  the  northernmost  station 
assigned  to  any  of  the  expeditions,  and  that,  at 
the  time  of  its  sailing,  certain  magnetic  instru- 
ments needed  for  fully  carrying  out  the  pro- 
gramme adopted  by  the  international  commission 
could  not  be  obtained. 

The  magnetic  observatory  at  Fort  Conger  was 
erected  a  short  distance  from  the  main  house,  and 
was  supplied  with  a  new  magnetometer  made  by 
Fauth  &  Co.  of  Washington,  and  with  a  dip  circle 
of  the  Kew  pattern,  but  it  had  no  differential  in- 
struments. The  observations  were  made  on  Got- 
tingen  mean  time,  which  differs  4*  59™  from  local 
time  and  6* 48™  from  Washington  time.  A  small 
transit,  loaned  by  the  survey,  served  for  the  de- 
terminations of  time  and  longitude.  The  observa- 
tions for  time  and  latitude  were  made  by  means 
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of  the  sextant,  and  comparisons  of  chronometers 
were  made  throughout  the  stay  of  the  party. 
From  a  series  of  observations  of  double  altitudes 
of  the  sun  (near  lower  transit),  and  of  circum-meri- 
dian altitudes  of  the  sun  (upper  transit),  the  latitude 
was  found  to  be  81°  44' 00/  4  ±  5/4.  The  azimuth 
of  the  mark  for  absolute  declination  was  deter- 
mined on  three  days  from  observations  of  the  sun 
with  a  theodolite,  viz.,  44°  44'.8  ±  0'.8  east  of 
south.  The  longitude  of  the  station  from  Green- 
wich was  determined  by  means  of  ships*  chro- 
nometers on  the  outward  trip,  and  at  the  station 
by  observations  of  moon  culminations,  occupa- 
tions, and  lunar  distances,  with  the  result  4*  18™ 
58*.  3  ±  1».2  west  of  Greenwich. 

The  accuracy  of  this  result  is  mainly  due  to  a 
fine  series  of  seventeen  moon-culminations.  In 
arc,  the  longitude  is  64°  48;  50"  W.,  and  the  value 
preliminarily  adopted  by  Lieutenant  Greely  for  the 
use  of  his  party  was  64°  45;  W.,  on  the  authority 
of  Lieutenant  Archer,  R.N.,  as  the  result  by  the 
British  expedition  to  this  place  in  1875-76. 

During  the  first  ten  months  of  the  occupation  of 
the  post  a  series  of  hourly  observations  of  the  dec- 
lination were  made  on  three  days  in  each  month  : 
this  comprises  the  period  from  Aug.  1,  1882,  to 
Aug.  81,  1888,  and  includes  846  observations,  with 
a  resulting  declination  100°  13'.6  west  of  north. 
The  results  of  the  diurnal  variation  of  the  declina- 
tion are  stated  as  follows :  on  the  yearly  average 
the  needle  reached  its  extreme  westerly  deflection 
between  8*  and  4*>  p.m.  (local  time),  amount  45', 
and  its  extreme  easterly  deflection  between  0**  and 
2*  a.m.  (local  time),  amount  40',  hence  the  diurnal 
range  1°  25'.  The  diurnal  variation  is  illustrated 
by  a  diagram. 

The  series  of  hourly  observations  of  the  declina- 
tion at  Fort  Conger  began  with  July  1,  1882  and 
ended  with  Aug.  1,  1888  ;  this  is  the  period  which 
was  assigned  by  the  international  commission  to 
be  that  of  close  and  simultaneous  co-operative 
magnetic  work  obligatory  on  all  parties.  The 
differential  measures  of  this  series  were  converted 
into  absolute  values  ;  the  tabulation  and  discussion 
of  this  series  constituted  the  greater  part  of  the 
labor  expended  on  the  observations.  The  method 
of  separating  the  so-called  disturbances  from  the 
general  record,  and  their  treatment  when  sep- 
arated, was  left,  apparently,  by  the  Vienna  con- 
ference to  the  discretion  of  each  individual  party, 
though  several  methods  were  proposed .  It  is  well 
known  that  there  is  no  certain  criterion  of  what 
constitutes  a  disturbance,  and,  moreover,  pro- 
cesses that  may  answer  in  lower  latitudes  will  be 
found  difficult  of  application  for  stations  in  high 
magnetic  latitudes.  It  would  take  too  much  space 
to  explain  here  this  rather  technical  subject :  it 


may  be  sufficiently  described,  however,  by  stating 
that  the  mean  deviation  of  an  observed  value  from 
its  respective  hourly  and  monthly  normal  value 
was  first  made  out.  Then,  according  to  Dr. 
Lloyd's  rule,  one  and  a  half  times  this  value,  or, 
in  the  case  of  Fort  Conger,  1°  06'  was  considered 
the  limiting  value,  and  any  observation  differing 
by  this  or  a  greater  amount  from  the  normal  value 
was  designated  '  a  disturbance.'" 

These  hourly  normals  and  (larger)  disturbances 
were  tabulated  and  the  results  were  discussed. 
The  average  declination  from  this  series  is  100° 
84'. 5  W.,  and  when  compared  with  the  earlier  re- 
sult of  the  British  expedition  gives  W.9  as  the 
most  probable  value  for  the  annual  diminution  of 
west  declination  at  this  place.  It  is  shown  that 
the  effect  of  the  presence  of  these  (larger)  distur- 
bances was  to  diminish  the  declination  by  2/.3, 
and  that  the  diurnal  range  of  the  motion,  of  the 
needle  was  increased  by  their  influence. 

The  solar-diurnal  variation  of  the  declination  is 
presented  in  tabular  and  analytical  form  as  well  as 
by  a  diagram  :  its  most  characteristic  feature  is 
the  occurrence  of  the  westerly  extreme  soon  after 
local  noon,  with  a  deflection  of  S7'.9,  reached 
earlier  in  summer  and  later  in  winter.  The  oppo- 
site extreme  is  reached  an  hour  and  a  half  after 
midnight,  with  a  deflection  of  27'.  9,  also  found 
variable  with  the  season.  Average  diurnal  range, 
October  to  March,  0°  56',  and  April  to  September, 
1°  22'.  In  the  annual  variation  of  this  average 
range,  December  exhibits  the  minimum  of  28', 
and  June  the  maximum  of  lv  48/.  The  lowest 
reading  on  record  was  on  Nov.  16,  1882,  at  8*  85s 
A.M.  (Gdttingen  time),  when  the  declination  was 
92°  51 '.6  W.,  and  the  highest  reading  on  the  day 
following  at  10h  20™  p.m.  (Greenwich  time),  vis., 
118°  19/.8  W.,  showing  a  change  of  no  leas  than 
20°  28'.2  within  thirty-eight  hours  ;  and  it  is  noted 
that  a  great  magnetic  storm  was  raging  between 
Nov.  18  and  Nov.  19,  1882,  which  culminated  in 
intensity  on  the  17th. 

The  total  number  of  hourly  observations  during 
the  year  was  8,749,  and  the  number  of  (larger) 
disturbances  separated  from  them,  1,169  ;  in  other 
words,  there  was  one  (largely)  disturbed  observa- 
tion in  every  eight. 

The  distribution  of  the  disturbances  in  the 
diurnal  and  annual  periods,  with  separation  into 
easterly  and  westerly  disturbances,  was  then 
analyzed  and  the  results  were  tabulated,  with 
respect  to  both  frequency  and  magnitude.  Bat 
for  want  of  space  we  cannot  follow  out  all  the  re- 
sults presented.  We  may.  however,  mention  the 
following  :  during  the  year  (ending  Aug.  1,  1888), 
the  easterly  disturbances  exceeded  in  number  the 
westerly  ones  in  the  proportion  of  661  to  508,  or 
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of  1.80  to  1 :  in  the  annual  variation  the  disturb- 
ing force  was  most  active  during  November  and 
least  during  September.  In  the  diurnal  variation 
the  easterly  and  the  westerly  disturbances  follow 
.  different  laws  as  to  frequency  and  amount.  The 
disturbing  force  deflecting  the  north  end  of  the 
needle  towards  the  (magnetic)  east  is  most  active 
two  hours  after  midnight  and  least  active  during 
the  hours  12  to  17  (or  afternoon  hours).  On  the 
other  hand,  deflections  to  the  west  appear  most 
frequent  three  hours  after  noon  and  least  about 
the  hours  near  midnight.  Respecting  intensity  of 
action,  easterly  disturbances  slightly  exceed  wester- 
ly ones. 

The  term-day  and  term-hour  observations  ex- 
tend over  the  interval  from  July  1, 1882,  to  Aug.  1, 
1883.  They  were  made  on  the  1st  and  15th  of  each 
month,  when  the  declination  magnet  was  observed 
every  five  minutes  throughout  -  the  twenty-four 
hours,  simultaneously  at  all  stations  taking  part  in 
the  research.  Besides  these,  observations  were 
made  every  twenty  seconds  during  one  selected 
hour  on  each  of  the  term-days.  The  labor  be- 
stowed upon  this  part  of  the  work  was  very  great, 
but  it  is  expected  that  correspondingly  valuable 
results  may  be  deduced  by  their  inter-comparison 
after  all  the  expeditions  shall  have  published  their 
observations.  Not  content  with  these  labors,  the 
magnetic  observers  also  recorded  the  motion  of 
the  needle  during  magnetic  storms  and  in  connec- 
tion with  appearances  of  auroras. 

The  usual  observations  of  oscillations  and  de- 
flections were  made  for  the  determination  of  the 
magnetic  intensity  :  the  record  and  computations 
are  given  in  detail  and  the  results  are  tabulated 
and  expressed  in  British,  Gaussian,  and  C.  G.  S. 
units,  or  dynes.  For  the  epoch  1882-84  the  hori- 
zontal component  of  the  magnetic  force  was 
found  1.118  British  units,  or  0.05165  dynes,  and  it 
would  appear  from  comparison  with  the  results 
found  by  the  British  exploring  expedition,  1875- 
76,  that  this  intensity  did  not  undergo  any  per- 
ceptible change  during  the  interval.  The  tabular 
values  show  extreme  variations  of  about  one- 
fiftieth  part  of  the  force. 

Hourly  observations  of  the  dip  were  made  be- 
tween Sept.  25,  1882,  and  June  1,  1888.  These 
were  in  a  measure  differential,  and  resulted  in  an 
average  dip  of  85°  01'.  Combining  with  the  hori- 
zontal component,  the  total  intensity  as  observed 
at  Fort  Conger  becomes  12.870  British  units,  or 
0.5084  dynes,  for  the  epoch  1882.2.  By  compari- 
son it  was  found  that  the  dip  had  been  increasing 
since  1875-76  at  an  annual  rate  of  1'.6. 

The  dates  of  auroral  displays  are  next  enume- 
rated, and  extracts  are  given  of  the  character  of 
the  more  imposing  auroras.    Then  follows  a  table 


of  magnetic  results,  collected  during  explorations 
by  different  parties,  and  extracted  from  Lieutenant 
Greely's  narrative.  The  paper  concludes  with  a 
general  collection  of  magnetic  results  obtained 
from  the  expeditions  of  Kane,  1853-55,  of  Hayes, 
1860-61,  of  Hall,  1871-73,  of  Nares,  1875-76,  and 
from  Lieutenants  Crosby  and  Sebree  of  the  Bear 
and  Thetis  in  1884.  From  these  observations  it  is 
concluded  that  for  the  last  twenty-five  years,  at 
least,  the  magnetic  west  declination  has  been  an- 
nually decreasing  about  6'  in  the  region  of  the 
North  Water,  Smith  Strait,  and  Kane  Basin,  and 
that  in  the  region  to  the  north  of  it,  and  including 
the  Hall  Basin,  this  decrease  was  fully  10'  per  year 
during  the  past  decade. 

In  close  connection  with  the  scheme  of  physical 
researches  undertaken  by  the  International  arctic 
committee,  the  desirability  of  a  new  determination 
of  the  American  pole  of  dip  does  not  appear  to 
have  been  urged.  It  must  be  admitted  that  the 
region  is  difficult  of  approach  ;  yet  the  gain  to  our 
knowledge  of  terrestrial  magnetism  and  its  secular 
changes  would  be  very  certain  if  it  could  be 
successfully  explored.  More  than  half  a  century 
has  elapsed  since  Ross  made  his  memorable  and 
bold  dash  to  this  point,  but  science  nowadays  will 
demand  more,  and  the  whole  region  in  that 
vicinity  would  have  to  be  surveyed  in  order  toper- 
rait  the  tracing  out  of  isoclinics  or  the  application 
of  a  suitable  analytical  process  to  bring  out  the 
facts  of  the  case,  as,  in  consequence  of  local  de- 
flections, there  may  be  many  points  of  vertical  dip 
covering  or  distributed  over  a  considerable  area. 

From  the  time  of  Hansteen,  early  in  this  cen- 
tury, to  the  present  time,  efforts  have  been  made  to 
trace  out  the  supposed  motion  of  the  intersection 
of  the  so-called  magnetic  axis  with  the  surface. 
While  some  physicists  hold  it  to  be  fixed  in  posi- 
tion, others  believe  it  to  have  a  slow  secular  mo- 
tion of  limited  extent,  and  still  others  would  give 
it  a  rapid  motion  with  a  path  which  will  carry  it 
clear  round  the  geographical  pole. 

The  time  has  certainly  arrived  when  in  this 
matter  facts  should  take  the  place  of  speculation. 
The  writer  has  the  assurance  of  the  willingness  of 
three  distinguished  American  Arctic  explorers  to 
undertake  this  task,  only  the  one  thing  lacking  is 
the  necessary  funds  to  sustain  the  explorer,  say 
for  two  years. 

There  is  surely  here  a  fine  field  open  in  which  to 
gain  well-merited  distinction.  C.  A.  8. 


A  new  departure  has  been  made  by  the  U.  S. 
coast  survey  by  way  of  experiment,  in  the  publi- 
cation of  a  chart  on  Mercator's  projection,  extend- 
ing from  New  York  and  embracing  Nantucket 
shoals. 
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COMPARATIVE  TAXATION. 

In  the  last  of  two  articles,  entitled  the  '  Relative 
strength  and  weakness  of  nations,'  which  appeared, 
in  the  February  number  of  the  Century  magazine, 
Mr.  Edward  Atkinson  treats  of  the  burden  of  tax- 
ation in  various  countries,  and  makes  an  estimate 
of  the  "relative  proportion  of  the  assumed  pro- 
duct per  capita  which  is  absorbed  by  national  tax- 
ation only."  It  will  be  noticed  that  Mr.  Atkinson 
confines  himself  to  national  taxation,  including 
under  that  head,  presumably,  the  taxes  of  the  in- 
dividual German  states,  as  well  as  of  the  empire. 
Such  a  comparison  may  be  of  value,  but  it  is  evi- 
dent that  it  can  afford  no  criterion  of  the  com- 
parative burden  of  taxation  in  the  various  coun- 
tries unless  national  taxes  should  form,  approxi- 
mately at  least,  a  like  proportion  of  the  total  taxes 
in  each.  As  a  matter  of  fact,  the  relative  propor- 
tions of  national  and  local  taxes  vary  greatly  with 
the  different  countries,  local  taxes  being  a  much 
more  important  element  in  the  United  States  than 
in  the  countries  of  Europe.  In  the  latter,  espe- 
cially in  the  case  of  such  centralized  governments 
as  that  of  France,  revenue  derived  from  national 
taxation  is  employed  for  purposes  which  here 
come  under  state  or  local  jurisdiction.  Therefore, 
though  we  should  admit,  as  Mr.  Atkinson  main- 
tains, that  national  taxes  absorb  a  smaller  propor- 
tion of  the  product  in  this  than  in  other  countries, 
it  would  by  no  means  follow  that  the  burden  of 
taxation  was  lighter  in  the  United  States  than  in 
European  nations.  Mr.  Atkinson  would  nowhere 
seem  to  affirm  this  conclusion,  but  his  statements 
are  misleading,  from  the  fact  that  he  neglects  the 
consideration  of  the  very  important  element  of 
local  taxation, — the  only  reference  to  the  ques- 
tion tending  to  add  to  the  wrong  impression,  — 
for  he  says,  in  speaking  of  what  proportion  of  the 
total  product  is  left  to  the  producer  after  the  de- 
duction of  national  taxes,  "In  considering  these 
remainders  after  national  taxes  have  been  set  off, 
it  must  be  borne  in  mind  that  municipal  taxation 
as  well  as  profits  doubtless  take  a  larger  propor- 
tion in  the  poorer  countries  than  in  the  richer 
ones." 

In  addition  to  bis  neglect  of  local  taxation,  Mr. 
Atkinson  appears  to  have  made  another  important 
oversight  in  failing  to  take  into  consideration  the 
difference  in  the  methods  of  obtaining  revenue 
which  exists  among  the  various  countries.  In  the 
United  States,  government  depends  almost  entirely 
upon  taxation  for  its  support,  but  many  of  the 
European  nations  derive  a  considerable  portion  of 
their  revenue  from  the  profits  on  public  under- 
takings, such  as  the  telegraph,  railroads,  public 
domains,  mines,  etc.  In  the  Deutsche  Rundschau 
for  January,  1885,  Professor  Richard  von  Kauf- 


mann  makes  the  following  estimate  of  the  propor- 
tions of  receipts  which  come  from  taxes  in  die 
countries  mentioned :  — 


'SBg 

Hi 


Germany  (empire  and  states) 
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Russia 

Great  Britain 

France. 


50 
SI 
» 
91 

18 
IS 


Mr.  Atkinson  appears  to  have  substituted  total 
revenue  for  receipts  from  taxes,  for  otherwise  it  is 
impossible  to  understand  how  he  can  have  ob- 
tained the  figures  which  he  gives.  He  estimates 
the  per  capita  national  taxation  in  the  countries 
given  as  follows :  United  States,  not  over  $6 ; 
Italy,  $10.42;  Holland.  $10.90;  Belgium,  $11: 
Great  Britain,  $11.80;  German v,  $13;  France, 
$18. 

It  is  interesting,  in  comparison  with  the  above, 
to  make  an  estimate  taking  into  consideration 
local  taxation  and  the  distinctions  in  the  sources 
of  revenue,  which  will  show  the  average  per  capita 
tax  paid  by  a  citizen  of  New  York  and  Berlin 
respectively  for  all  purposes,  local,  state,  and  na- 
tional or  imperial.  The  following  statement  is 
based  on  the  'Almanach  de  Gotha'  for  1886,  a 
statement  of  the  Berlin  budget  for  1886-87  which 
appeared  in  BradstreeVs  for  March  20,  1886,  and 
the  report  of  the  comptroller  of  the  City  of  New 
York  for  1884. 

While  these  sources  do  not  correspond  exactly 
in  time,  they  will  afford  results  very  nearly  true. 
The  per  capita  national  tax  in  the  United  States, 
which  Mr.  Atkinson  says  does  not  exceed  $6,  is 
placed  at  $5.50,  and  the  population  of  New  York 
is  estimated  at  1,850,000.  In  Berlin  the  taxes  are 
as  follows :  — 

Imperial  tax  (exclusive  of  state  contribu- 
tions)     $a06 

Prussian  tax  (including  contribution  to  the 

imperial  treasury) .*. 8.44 

City  tax 6J& 

TotaL 10.S 

The  owner  of  a  house  connected  with  the  sew- 
age system  is  charged  one  per  cent  on  the  income 
from  the  house,  which  payment  amounts  to  about 
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thirty-five  cento  per  capita.    In  New  York  the 
taxes  are  as  follows  :  — 

United  States  tax $5  60 

City  tax  (including  state  tax) 19.93 

Total. 25.42 

The  citizen  of  New  York  pays  nearly  two  and 
one  half  times  as  much  as  does  the  citizen  of 
Berlin. 

Mr.  Atkinson  estimates  the  per  capita  product 
of  the  United  States  at  $200,  and  that  of  Germany 
at  $100 :  thus,  although  no  estimate  on  a  question 
of  this  kind  can  make  any  pretensions  to  accuracy, 
on  the  basis  adopted  by  Mr.  Atkinson,  not  only  a 
larger  amount  per  capita  but  a  larger  percentage 
of  the  product  is  absorbed  by  taxation  in  New 
York  than  in  Berlin.  The  reason  is  that  in  Ger- 
many the  city  and  state  together  derive  more  than 
half  of  their  revenue  from  the  profits  of  produc- 
tive undertakings,  and  by  superior  methods  of 
administration  have  greatly  reduced  the  cost  of 
government. 

In  Berlin,  out  of  a  total  revenue  of  $13,764,593, 
only  $7,042,014  comes  from  ordinary  taxes.  The 
profit  on  public  works,  particularly  the  gas  and 
water  works,  amounts  to  $1,326,419  in  excess  of 
payments  made  for  the  amortization  of  and  in- 
terest on  the  first  capital.  Payments  of  a  per- 
centage of  gross  receipts  by  such  private  monop- 
olies as  street-railways  and  gas-companies  are 
other  sources  of  revenue,  as  is  also  a  charge  of 
$23.80  for  scholars  in  the  higher  schools.  Pay- 
ments by  monopolies  and  scholars  are  taxes,  yet 
tbey  do  not  bear  upon  the  citizens  in  general  in 
any  thing  like  the  same  proportion  as  do  ordinary 
taxes,  and,  in  a  question  of  the  burden  of  taxa- 
tion, distribution  is  a  very  important  factor.  The 
neglect  of  the  local  element  must  also  cause  us  to 
question  Mr.  Atkinson's  conclusions  in  regard  to 
the  comparative  amounts  of  debt.  For  instance, 
he  places  the  per  capita  debt  in  the  United  States, 
including  state  debts,  at  $27,  and  in  Germany,  in- 
cluding kingdoms  and  duchies,  at  $39  :  but  the 
debt  of  New  York  on  Dec.  81, 1884,  was  $126,871,- 
138,  or  $94  per  capita,  while  that  of  Berlin  is 
$36,965,767,  or  $28  per  capita ;  and  in  addition  to 
this  it  must  be  remembered  that  in  Germany  both 
states  and  cities  own  large  amounts  of  productive 
property,  the  value  of  such  property,  in  the  case 
of  Prussia  at  least,  being  more  than  equal  to  the 
state  debt. 

While  it  would  not  be  fair  to  argue  from  the 
comparative  condition  of  New  York  and  Berlin  to 
the  comparative  condition  of  the  United  States  and 
Germany  as  a  whole,  still  the  city,  as  a  centre  of 
production,  is  an  element  of  great  and  growing 
importance,  and  in  estimating  the  comparative 
burdens  upon  producers  in  this  and  other  coun- 


tries more  valuable  results  will  be  obtained  by 
considering  those  who  work,  as  near  as  may  be, 
under  the  same  conditions  in  the  various  countries, 
than  by  taking  the  average  for  whole  populations. 

The  figures  for  other  countries  than  Germany 
are  not  at  hand,  but  the  same  considerations 
would  modify  Mr.  Atkinson's  results  in  all  cases, 
though  probably  to  a  less  degree  than  in  Ger- 
many. 

The  neglect  of  these  three  points  —  local  taxa- 
tion, profits  from  public  undertakings  as  a  source 
of  revenue,  and  administrative  methods  as  an 
element  in  the  cost  of  government  —  has  in  large 
measure  destroved  the  value  of  Mr.  Atkinson's 
work  as  a  comparative  study. 

Henry  B.  Gardner. 


A  DISCUSSION  ON  ARSENIC  POISONING. 

A  vert  interesting  and  instructive  discussion 
took  place  at  a  recent  meeting  of  the  Suffolk  dis- 
trict medical  society  on  the  subject  of  poisonous 
arsenical  wall-papers.  Dr.  J.  R.  Chadwick  de- 
scribed an  experience  which  he  had  in  his  own 
family,  in  which  his  two  daughters  suffered  from 
dyspepsia,  colicky  pains,  and  headaches,  which 
disappeared  when  they  left  the  house  for  the  sum- 
mer, and  re-appeared  on  their  return.  He  found 
that  the  wall-paper  in  the  nursery  was  very  arsen- 
ical, although,  having  previously  suffered  from 
this  same  cause,  he  had  made  special  effort  to  ob- 
tain paper  free  from  arsenic,  and  had  been  assured 
by  the  dealer  that  a  chemist  had  analyzed  it  and 
pronounced  it  free  from  arsenic.  During  the  dis- 
cussion which  followed,  many  cases  of  sickness 
were  reported  as  having  been  caused  by  arsenic  in 
wall-paper.  Professor  Hill  of  Harvard  university 
said  that  he  was  the  examiner  for  two  of  the  most 
prominent  paper-houses  in  the  state  of  Massachu- 
setts. During  the  period  from  1879  to  1883  the 
percentage  of  arsenical  papers  was  from  fifty-four 
to  sixty-five  of  all  papers  examined.  In  1884  it 
had  fallen  to  forty-seven  per  cent,  and  in  1886  to 
thirty-three  per  cent.  Only  thirteen  per  cent 
contained  any  thing  more  than  a  trace  of  arsenic. 
In  reference  to  the  law  which  had  failed  of  pas- 
sage in  the  legislature,  limiting  the  amount  of 
arsenic  to  one-fifth  of  a  grain  in  the  square  yard, 
he  thought  our  knowledge  of  the  limit  which  it  is 
safe  to  establish  was  too  indefinite.  A  law  to  pre- 
vent^ the  sale  of  *  rough  on  rats*  would  save  more 
lives  than  a  law  to  prohibit  the  sale  of  wall-papers 
containing  a  trace  of  arsenic.  Professor  Wood  of 
Harvard  university  thought  the  chief  danger  was 
from  the  dust  which  is  constantly  being  given  off 
from  the  paper,  and  which  is  contained  in  the  air  of 
the  room,  by  which  it  comes  in  contact  with  the 
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eyes,  nose,  and  throat.  Professor  Hill  of  Gam- 
bridge  considered  that  the  idea  of  establishing  a 
limit  to  the  degree  to  which  arsenic  may  exist  in 
wall-papers  was  faulty,  from  the  fact  that  there  is 
no  reason  for  the  use  of  arsenic  at  all  in  the  man- 
ufacture of  wall-papers.  Colors  can  now  be  ob- 
tained which  are  free  from  arsenic  as  an  impurity, 
and  those  colors  should  certainly  be  employed  in 
all  papers.  Dr.  Chad  wick  offered  the  following 
resolution,  which  was  unanimously  adopted : 
"  Resolved,  that  it  is  the  opinion  of  this  meeting 
that  the  clinical  evidence  already  adduced  in  this 
and  other  countries  establishes  beyond  doubt  the 
fact  that  arsenical  wall-papers  will,  in  many  in- 
stances, produce  symptoms  of  poisoning  by  arsenic 
in  persons  occupying  the  rooms  whose  walls  are 
covered  by  such  papers." 


THE  MEDICO-LEGAL  ASPECTS  OF  HYP- 
NOTISM. 

A.  Binbt,  one  of  the  leading  French  authorities 
on  hypnotism,  has  written  an   appreciative  but 
critical  notice  of  the  work  of  Campili  that  gives  an 
excellent  view  of  the  French  and  Italian  stand- 
points regarding  this  subject  that  is  assuming  so 
much  importance  there.     Dr.  Campili  has  had  the 
advantage  of  numerous  memoirs  in  France  and 
elsewhere.     M.  Legeois  has  shown  the  possibility 
of  making  the  hypnotic  suggestion  serve  a  crimi- 
nal purpose,  but  has  not  discussed  the  subject. 
MM.  Binet  and  Fere  set  themselves  to  determine 
the  conditions  under  which  the  reality  of  the  hyp- 
notic suggestion  may  be  admitted  by  a  tribunal 
—  the  judicial  proof,  in  other  words.     Dr.  Cam- 
pili presents  the  problem  from  the  point  of  view 
of  the  two  schools  of  criminologists  in  Italy,  the 
classical  or  spiritualistic  school,  and  the  anthropo- 
logical school,  which  differ  not  only  in  their  theo- 
retical conceptions  but  also  in  their  practical  con- 
clusions   upon  the    application    of    punishment. 
Upon  the  question  of  hypnotism,  however,   the 
two  schools  admit  the  same  conclusion.   Dr.  Cam- 
pili examines  what  the  civil  and  penal  responsi- 
bility of  the  hypnotized  subject  is  when  criminal 
acts    have  been  committed  or  obligations   have 
been  assumed  under  the  influence  of  a  hypnotic 
suggestion.  According  to  the  classical  legal  school, 
the  hypnotized  subject  is  not  responsible,  6ince  he 
has  not  committed   a  voluntary  and  conscious 
offence  :  there  can  be  no  punishment  where  there 
has  been  no  fault.    The  anthropological  school, 
which  does  not  assume  this  subjective  point  of 
view,  but  considers  that  the  judicial  institutions 
have  the  simple  function  of  social  preservation  and 

II  grand*  ipnotitmo  e  la  cuggccHone  ipnotica,  nci  rapporti 
col  diritio  penaU  et  civil*.  By  O.  Campill  JUvus  philoto- 
phiqu*\  October,  1888. 


defence,  arrives  at  the  same  conclusion,  but  by  a 
different  way.  In  a  very  detailed  discussion  the 
author  arrives  at  the  conclusion  that  the  needs 
of  social  defence  only  demand  the  repression  of 
criminal  acts  when  these  are  the  expression  of  the 
personality  of  the  agent,  and  since  in  the  hypnotic 
subject  the  individual  reaction  is  abolished,  the 
acta  that  he  does  under  the  influence  of  a  hyp- 
notic suggestion  arc  simply  those  of  an  automaton. 
These  conclusions  are  at  least  debatable,  says 
Binet,  and  rest  on  premises  that  contain  an  error 
of  fact.  The  belief  is  too  common  to-day  that  it 
is  possible  to  characterize  the  psychical  state  of 
hypnotism  in  a  single  word  and  say  it  is  a  con- 
dition of  automatism.  In  a  vast  number  of  cases 
the  subject  pre?erves  his  intellectual  and  moral 
identity  :  when  he  receives  a  suggestion  to  act,  he 
may  resist  if  the  act  is  in  contradiction  with  his 
character,  and  he  may  examine  the  order  and  even 
absolutely  refuse  to  obey.  Campili  seems  to  have 
seen  this  difficulty,  for  he  recalls  that  in  an  in- 
genious article  M.  Bouiliier  has  admitted  a  moral 
responsibility  in  dreams,  but  he  meets  this  objec- 
tion with  an  argument  of  little  weight,  that  the 
hypnotized  subject  does  not  preserve  his  personal- 
ity in  the  same  way  that  a  sleeping  person  does. 

Binet  holds,  on  the  contrary,  that  the  closest 
connection  exists  between  the  effects  produced  by 
suggestion  and  the  state  of  dreaming.  The  hyp- 
notic suggestion  is  nothing  else  than  a  dream  pro- 
duced and  directed  by  assistants.  In  fact,  the 
somnambulist  is  not  an  automaton,  he  is  an  indi- 
vidual, and,  from  the  purely  theoretical  and  moral 
point  of  view,  he  may  be  held  partially  responsible 
for  his  acts  These  conclusions  are  in  direct  ac- 
cord witb  those  of  M.  Bouiliier. 

But  what  is  the  practical  point  of  view  ?  Has 
or  has  not  society  the  right  to  defend  itself 
against  the  crimes  of  hypnotism?  Will  it  suffice 
for  the  assassin  to  show  that  he  was  under  the  in- 
fluence of  a  suggestion  for  the  judges  to  grant 
him  his  liberty  and  allow  him  to  begin  his  work 
again?  Clearly  a  uniform  toleration  is  out  of  the 
question.  Until  recently  hypnotism  figured  only 
accidentally  in  judicial  proceedings,  but  now  all 
this  is  changed,  and  hypnotic  suggestion  may 
readily  enter  into  criminal  proceedings.  This  is 
exactly  what  has  happened  in  Turin,  where,  says 
Lombroso  (Revue  scientifique,  June  19,  1886),  there 
is  a  veritable  epidemic  of  hypnotism.  Society 
must  protect  itself  against  such  a  danger.  Gar- 
folo,  in  his  remarkable  work  on  criminologk, 
argues  that  we  inuct  apply  to  the  criminal  woo 
has  committed  a  punishable  act  in  a  state  of  hal- 
lucination or  of  somnambulism  the  same  treat- 
ment that  we  give  to  those  who  have  committed 
a  crime  in  an  epileptic  or  hysteric  attack  or  from 
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the  effect  of  impulsive  mania ;  that  is,  seclusion 
in  a  criminal  asylum  for  an  indefinite  period  until 
a  complete  cure  is  established,  or  until  the  patient 
passes  into  some  other  condition  that  renders  a 
repetition  of  the  act  an  absolute  improbability. 
Campili  thinks  that  it  would  be  difficult  to  apply 
the  same  punishment  to  an  hypnotic  criminal, 
since  he  did  not  commit  the  crime  of  his  own  ac- 
cord but  under  the  influence  of  a  third  person, 
who  is  the  true  culprit :  the  hypnotic  subject  is 
simply  an  instrument  of  crime  in  the  hands  of  the 
hypnotizer  the  same  as  a  revolver  or  a  knife,  and 
it  is  he  who  ought  to  bear  the  responsibility  of  the 
act.    This  is  a  subtle  distinction.    The  hypnotic 
subject,  like  the  epileptic,  is  a  dangerous  person, 
a  veritable  malade,  since  he  allows  a  very  simple 
manoeuvre  to  make  him  commit  a  crime.     It  is 
absolutely  necessary  to  put  him  beyond  the  possi- 
bility of  doing;  harm.     Moreover,  it  is  probable 
that  the  dread  of  punishment  exercises  a  restrain- 
ing  influence    over    the    minds    of    those    who 
submit  voluntarily    to  be  hypnotized  :    in  fact, 
Binet  holds,  many  persons  who  are  slightly  hyp- 
notizable  may  resist    bypnotization  successfully, 
and  ought  to  be  responsible  for  consenting  to  sub- 
mit themselves  to  the  experiment.     There  is  the 
•strongest  reason  for  this  conclusion  if  the  subject 
knows  in  advance,  before  going  to  sleep,  that  a 
criminal  suggestion  will  be  given  to  him.    There 
is  one  curious  hypothesis  that  Campili  has  not  an- 
ticipated, and  one  which  well-known  facts  render 
extremely  probable,  and  that  is  that  we  may  find 
some  day  in  some  band  of  thieves  or  assassins  a 
hypnotic  subject  who  of  his  own  accord  yields 
himself  to  criminal  suggestions :  the  usefulness  of 
hypnotic  suggestion  under  such  circumstances  is 
easily  understood,  for  those  who  are  under  the 
control  of  a  suggestion  have  more  audacity,  more 
courage,  and  even  more  intelligence,  than  when 
they  act  of  their  own  accord.    There  are  patients 
who,  dreading  to  be  put  to  sleep  by  some  one  that 
they  dislike,  offer  to  the  hypnotic  suggestion  of 
one  of  their  friends  a  power  of  resistance  that 
they  do  not  have  naturally.    Others,  wishing  to 
accomplish  some  act,  and  fearing  that  their  cour- 
age will  fail  at  the  last  moment,  suggest  them- 
selves the  act  that  they  wish  to  do.    In  these  cir- 
cumstances the  subject  should  be  punished  as  the 
principal  and  the  hypnotizer  only  as  an  accom- 
plice. 

The  Paris  correspondent  of  the  Medical  record 
writes  last  December  that  an  epidemic  of  hyp- 
notism prevails  there,  and  he  paints  the  prevailing 
distemper  in  exceedingly  dark  colors.  Every 
steamer  brings  some  new  book  on  hypnotism  or 
mental  suggestion,  and  the  amount  of  literature 
that  has  accumulated  within  the  past  year  is  enor- 


mous. Public  exhibitions  of  hypnotism  have  been 
interdicted  in  Germany,  Italy,  and  Austria.  This 
is  but  one  side  of  the  shield,  however,  and  bril- 
liant therapeutical  results  have  been  reported  by 
the  skilled  coterie  of  French  physicians  that  has 
advanced  our  knowledge  of  hypnotism  so  much 
within  the  past  few  years.  Yet  on  the  whole, 
perhaps,  it  is  a  matter  for  congratulation  that  the 
more  stolid  American  mind  has  been  little  affected 
by  hypnotism  up  to  this  time,  not  even  to  the 
extent  of  furnishing  sufficient  subjects  for  the 
Society  for  psychical  research.  It  may  be  that 
the  '  mind-cure  *  is  our  cross,  and  at  any  rate  the 
connection  between  this  and  hypnotism  offers  a 
promising  field  to  the  investigator. 

William  Notes. 


PALEOLITHIC  MAN  IN  LONDON  AND 
ITS  NEIGHBORHOOD. 

Ever  since  Dr.  John  Evans,  in  the  year  1800 
(Archeologia,  xxxviii.  801),  showed  that  the  ob- 
ject was  a  genuine  paleolithic  implement  of  the 
Chellean  type,  which,  under  the  disguise  of  '  a 
British  weapon  found  with  elephant's  tooth  near 
Gray's  Inn  Lane,'  had  been  lying  for  years  unno- 
ticed in  the  British  museum,  a  peculiar  interest 
for  prehistoric  archeologists  has  attached  to  the 
quaternary  gravels  of  the  valley  of  the  Thames. 
This  noteworthy  implement  seems  to  have  been  dis- 
covered some  time  at  the  close  of  the  seventeenth 
century,  and  an  account  of  it,  illustrated  by  a  rude 
engraving,  had  been  printed  so  early  as  1715.  Con- 
sequently the  city  of  London  may  lay  claim  to  be 
the  site  of  the  first  recorded  discovery  of  the  earli- 
est implements  of  mankind.  Similar  discoveries 
have  continued  to  be  made  in  different  parts  of 
the  valley  of  the  Thames,  especially  in  that  por- 
tion of  it  lying  within  the  county  of  Middlesex. 
Mr.  Worthington  G.  Smith,  in  particular,  pub- 
lished in  the  Journal  of  the  anthropological  insti- 
tute accounts  of  finding  paleolithic  implements  in 
the  little  tributary  valleys  of  the  Lea  and  the 
Brent.  But  in  1888,  after  five  years  of  patient 
research,  he  made  known  the  interesting  discov- 
ery (published  in  the  same  journal,  xiii.  857)  of  a 
*  paleolithic  floor  at  North-east  London.'  He 
showed  that  a  stratum  of  worked  flints  of  the 
paleolithic  age  lay  spread  for  many  miles  a  few 
feet  beneath  the  present  surface  of  the  ground. 
The  majority  of  the  implements  contained  in  it 
were  found  at  the  height  of  about  seventy-five 
feet  above  the  present  level  of  the  Thames.  "  As 
a  rule,"  he  says,  "every  implement  and  flake  is  as 

Paleolithic  man  in  north-west  Middlesex.  The  evidence 
of  hie  existence  and  the  physical  conditions  under  which  he 
lived  at  Ealing,  and  its  neighborhood,  etc.  By  John  Allkm 
Bbown.    London,  MaomiUan. 
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sharp  as  it  was  on  the  day  it  was  made."  The 
best  section  of  this  '  floor '  was  at  Stoke  Newing- 
ton  Common,  where  there  was  found,  about  four 
feet  below  the  surface,  an  immense  accumulation 
of  paleolithic  implements,  of  both  the  pointed  and 
oval  types,  numerous  scrapers  and  hammer- 
stones,  with  cores  and  flakes  innumerable. 

Mr.  J.  A.  Brown  has  been  prosecuting  similar 
researches  in  the  north-western  part  of  London, 
and  has  discovered  in  the  high-level  gravels  at 
Acton  'a  paleolithic  workshop  site,'  in  which 
some  five  hundred  or  more  of  such  objects  have 
been  found  at  a  depth  of  six  feet  below  the  surface. 
''The  whole  of  the  specimens,"  he  says,  "are  as 
sharp  as  when  they  were  flaked  off  from  the 
cores,  and  it  is  clear  that  they  have  never  been 
removed  from  the  spot,  where  they  were  left  by 
the  paleolithic  people,  who  made  them,  when 
they  retreated  before  the  advancing  waters" 
(p.  57).  The  present  volume,  embodying  the  sub- 
stance of  several  papers  read  before  various  sci- 
entific bodies,  contains  an  interesting  narrative  of 
his  own  investigations,  and  those  of  other  ex- 
plorers, and  is  profusely  illustrated  by  engravings 
of  specimens  of  all  the  different  objects  which 
have  been  found  by  Mr.  Worthing  ton  Smith  as 
well  as  by  himself.  But  Mr.  Brown  has  also 
availed  himself  of  the  opportunity  of  compiling 
from  many  sources  an  extended  study  of  the  con- 
dition of  certain  savage  races,  for  the  purpose  of 
illustrating  the  probable  mode  of  life,  conditions, 
and  culture  of  the  river-drift  men.  With  one  of 
his  conclusions,  however,  I  feel  constrained  to 
differ.  From  what  seems  to  be  very  insufficient 
evidence  he  has  drawn  the  inference  that  the 
paleolithic  man  'had  invented  or  used  the  bow 
and  arrow,'  His  reasons  for  this  opinion,  so  much 
at  variance  with  that  held  by  most  prehistoric 
archeologists,  are  that  he  has  found  a  few  small 
triangular  flakes  which  he  styles  "the  earliest 
form  of  arrow-head,"  and  thinks  they  "could 
hardly  have  been  used  in  any  other  way  "  (p.  72) ; 
and  also  other  flakes  having  on  one  side  "  worked 
hollows,  which  are  generally  regarded  as  shaft- 
smoothers  "  (p.  116). 

Now  Mr.  O.  A.  Shrubsole,  in  an  article  on  'Cer- 
tain unfamiliar  forms  of  paleolithic  implements ' 
(Journal  of  the  anthropological  institute,  xiv.  196), 
has  argued  that  man  in  a  primitive  state,  having 
only  natural  forms  of  growth  to  avail  himself  of, 
such  as  wood,  bone,  or  horn,  would  of  necessity 
fashion  tools  for  scraping-purposes,  with  curved 
outlines ;  and  to  me  it  seems  unreasonable  to  re- 
strict similar  implements  to  the  sole  purpose  of 
'shaft-smoothers'  for  arrows.  Mr.  Worthington 
Smith  has  reached  the  conclusion  that  the  makers 
of  the  implements,  which  he  has  discovered  in 


such  abundance,  "  depended  for  food  upon  roots 
and  wild  plants,  and  the  bodies  of  small  animals 
slain  by  Btones  thrown  from  the  band ; "  and  he 
does  not  believe  that  the  objects  found  by  him 
were  intended  for  weapons,  but  for  tools.  Mr. 
Brown's  rejected  hypothesis,  that  the  small  tri- 
angular flakes,  which  he  has  figured,  if  indeed 
they  are  implements  at  all,  were  used  as  '  points 
of  small  harpoons  for  killing  fish '  (p.  117),  seems 
much  more  probable,  than  that  the  paleolithic 
man,  as  I  have  attempted  to  show  elsewhere  (Fhro- 
ceedings  of  the  Boston  society  of  natural  history , 
xxiii.  269),  should  have  invented  such  an  inge- 
nious and  complicated  instrument  as  the  bow  and 
arrow.  Henry  W.  Hayhks. 


R1DQWAYS  NOMENCLATURE  OF  COLORS 
AND  COMPENDIUM. 

Every  naturalist  has  doubtless  at  times  seriously 
felt  the  need  of  some  means  of  identifying  the 
various  shades  of  color  he  is  called  upon  to  desig- 
nate in  describing  animals  or  plants,  or  interpret 
in  the  descriptions  given  by  other  authors.  No 
standard  work,  duly  illustrated,  having  this  end 
in  view,  has  for  many  years  been  available.  This 
want  Mr.  Ridgway  has  now  attempted  to  supply. 
His  'nomenclature  of  colors*  comprises  fifty- 
eight  pages  of  text  and  ten  colored  plates.  A 
brief  discussion  of  principles  of  color  is  followed 
by  a  chapter  on  the  selection  of  pigments  and 
their  combination  to  produce  required  effects,  and 
a  comparative  or  polyglot  vocabulary  of  colors, 
in  which  is  given  the  equivalent  terms  in  seven 
languages  of  more  than  three  hundred  designated 
shades  of  color.  About  one  hundred  and  seventy 
of  these  shades  are  defined  and  illustrated  by  the 
plates,  and  their  composition  indicated  by  ex- 
planatory text.  This  forms  part  i.  of  the  little 
manual  under  notice.  Part  ii.  consists  of  an 4  orni- 
thologists* compendium,'  devoted  mainly  to  an 
extended  glossary  of  technical  terms  used  in  de- 
scriptive ornithology,  illustrated  by  six  outline 
plates,  relating  to  the  topography  of  a  bird,  the 
forms  of  feathers,  the  patterns  of  color-markings, 
and  the  contour  of  eggs. 

Mr.  Ridgway  has  thus  not  only  attempted  to 
fix  and  illustrate  a  standard  nomenclature  for  the 
"numerous  hues,  tints,  and  shades  which  are 
currently  adopted,  and  now  form  part  of  the  lan- 
guage of  descriptive  natural  history,"  but  has 
brought  together  a  most  convenient  mass  of  tech- 
nical information  of  great  importance  to  ornithol- 
ogists, whether  specialists  or  amateurs. 

A  nomenclature  of  colon  for  naturalists,  and  compen- 
dium of  useful  knowledge  for  ornithologists.  By  Bona* 
BnxiWAT.    Boston,  Little,  Brown  *  Co.   8*. 
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COMMENT  AND  CRITICISM.     • 

Although  congress  has  not  ordered  that  the 
weather-bureau  shall  be  transferred  from  the  sig- 
nal corps  of  the  army  to  some  civil  department, 
the  steps  that  were  taken  towards  the  transfer 
give  strong  assurance  that  it  will  be  made 
next  year,  when  it  can  be  undertaken  more  delib- 
erately. The  action  was  briefly  as  follows :  the 
house  bill  No.  5190,  to  create  a  department  of 
agriculture  and  labor,  received  several  amend- 
ments in  the  senate,  among  which  the  sixth  had 
for  its  object  the  transfer  of  the  weather-bureau 
from  the  signal  office  of  the  army  to  the  new  de- 
partment on  the  1st  of  next  July.  Although 
several  senators  voted  on  Feb.  28  against  this 
amendment,  because  they  thought  the  action  was 
too  precipitate,  it  had  a  majority  of  thirty-seven  to 
fifteen,  with  twenty-four  absent.  It  provided  that 
the  second  lieutenants  and  the  subordinate  mem- 
bers of  the  corps  should  be  transferred  to  the  new 
department,  without  changing  their  work  or  their 
pay;  that  the  rank  of  commissioned  officers  of 
the  signal  corps  should  not  be  affected  by  the 
transfer ;  and  that  the  chief  signal  officer  should 
remain  in  charge  of  the  bureau  after  the  transfer 
until  a  director  should  be  appointed  for  it.  The 
bill  then  returned  to  the  house,  where,  according 
to  the  reports  we  have  received,  it  would  have 
certainly  been  passed  as  amended,  had  not  an  un- 
foreseen obstacle  arisen.  The  President,  it  seems, 
does  not  desire  an  additional  member  in  his  cabi- 
net :  the  bill  was  therefore  referred  back  to  the  com- 
mittee on  agriculture  by  his  friends  in  the  house, 
and  at  this  late  date  in  the  crowded  session  it  could 
not  again  be  reached,  not  being  '  privileged  busi- 
ness.*   So  the  matter  is  dropped  for  the  present. 


This  postponement  is,  on  the  whole,  not  to  be 
regretted.  It  is  quite  clear  that  the  failure  to 
make  the  change  was  not  due  at  all  to  a  belief 
that  it  ought  not  to  be  made.  Senator  Edmunds 
offered  the  only  considerable  objection  to  the 
transfer  during  the  debate  on  the  amendment.  It 
was  clear  to  him,   "that  the  only  way  to  have 
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an  effective  organization  is  to  have  it  under  mili- 
tary control,  so  that  a  man  cannot  resign  because 
he  gets  miffed  about  something,  but  he  must  do 
his  duty."  This  mistaken  impression  found  few 
if  any  supporters.  It  seemed  to  be  generally  un- 
derstood that  the  loss  of  individuality  and  com- 
plete submission  to  authority,  which  constitute 
the  essence  of  the  military  spirit,  are  out  of  place 
in  a  service  that  wisely  makes  open  declaration 
of  its  need  of  intelligent  personal  action  by  calling 
on  college  graduates  to  enlist  in  it.  Senator 
Dawes  thought  every  one  agreed  that  the  service 
"  ought  to  be  transferred  to  the  civil  department 
of  the  government,"  but  believed  that  the  transfer 
ought  to  be  made  more  deliberately  than  was  con- 
templated in  the  amendment.  Senator  Hale  ex- 
pressed the  same  views,  and  these  two  joined  Ed- 
munds and  others  in  voting  against  the  bill.  But 
their  favorable  votes  may  be  expected  next  win- 
ter, when  perhaps  less  political  and  more  appro- 
priate surroundings  may  be  chosen  for  the 
weather-bureau  than  it  would  have  found  in  the 
proposed  new  department. 


In  the  mean  time  the  position  of  chief  signal 
officer  is  given  to  Captain  Greely,  who  is  thereby 
promoted  to  be  a  brigadier-geiferal,  the  senate 
having  confirmed  the  President's  nomination  at 
the  last  moment.  So  great  an  advance  in  rank  is 
unusual,  and  may  be  attributed  in  part  to  recog- 
nition of  arctic  heroism,  —  for  surely  the  preserva- 
tion of  a  complete  series  of  records  under  the 
most  difficult  and  tragic  circumstances  was  a 
splendid  achievement, — and  possibly  in  part  to 
the  feeling  that  the  office  should  be  given  to  some 
one  already  in  the  service,  rather  than  to  some 
colonel  who  stood,  indeed,  nearer  in  the  line  of 
promotion,  but  who  had  had  no  experience  in' the 
weather-bureau.  But  the  failure  of  the  deficiency 
bill  makes  the  position  of  chief  signal  officer  an 
arduous  one  for  the  next  year,  for  it  is  a  thankless 
duty  that  involves  reduction  in  some  of  the  essen- 
tials of  the  service.  It  is  to  be  regretted  that  the 
new  chief  was  not  given  at  least  the  best  oppor- 
tunity of  showing  his  powers.  The  remedy  for 
unsatisfactory  weather-predictions  is  not  likely  to 
be  found  while  the  service  is  thus  embarrassed. 
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Small-pox  is  said  to  have  appeared  recently 
at  Holyoke,  Mass.,  among  the  rag-sorters  of  the 
paper-mills,  presumably  contracted  from  handling 
infected  rags.  There  are  two  points  of  interest 
in  connection  with  these  cases,  on  which  we 
should  like  information  :  first,  were  the  suspected 
rags  domestic,  or  foreign  ?  and,  second,  were  the 
rag-sorters  vaccinated,  and,  if  so,  when  was  the 
operation  last  performed  ?  The  necessity  for  dis- 
infecting foreign  rags  has  been  so  much  discussed 
of  late  years,  that  every  instance  of  this  kind 
should  be  thoroughly  investigated,  and  the  results 
reported  in  detail. 


The  newest  monograph  of  the  American  eco- 
nomic association  is,  like  its  predecessor,  a  study 
of  co-operation.  But  the  field  of  observation  is 
shifted  from  Minnesota  to  New  England.  The 
author,  Mr.  Edward  W.  Bemis,  keeps  himself  in 
the  background  throughout,  only  occasionally  in 
the  tone  of  his  treatment  giving  indications  that 
he  is  a  believer  in  co-operation  as  a  remedy  for 
many  of  the  existing  and  much-commented-on 
labor-troubles.  The  monograph  is  contained  in 
one  hundred  and  thirty-six  pages,  and  gives  a 
succinct  account  of  the  various  co-operative  and 
profit-sharing  enterprises  undertaken  in  New 
England,  from  the  time  of  the  hapless  Brook 
Farm  (1842-47)  to  the  introduction  of  profit-shar- 
ing into  a  Boston  newspaper  establishment  at  the 
beginning  of  the  present  year.  Distributive  and 
productive  co-operation  are  treated  separately ;  for 
they  are  very  different  things,  the  former  being 
the  simpler,  more  easily  managed,  and  requiring 
a  far  smaller  amount  of  capital  than  the  other. 
The  conditions  of  productive  co-operation  are 
more  complicated  and  involved  than  those  of  co- 
operative distribution,  and  therefore  the  latter 
comes  first  in  the  order  of  time. 


In  New  England  the  development  of  the  co- 
operative movement  seems  to  have  been  continuous, 
for  members  of  the  Brook  Farm  community  were 
prominent  in  the  co-operative  enterprises  of  the 
Sovereigns  of  industry  and  the  Knights  of  labor ; 
and  the  various  protective  unions,  and  so  forth, 
seem  to  have  grown  one  out  of  the  other.  The 
Sovereigns  of  industry,  organised  in  1874,  assert 
that  they  were  the  first  to  introduce  the  Rochdale 
plan  into  this  country,  but  members  of  the  New 
England  protective  union  claim  to  have  established 
co-operative  stores  on  the  Rochdale  plan  in  Boston 
as  early  as  1864.    The  peculiarity  of  the  Rochdale 


plan  is,  as  is  well  understood,  that  goods  shall  be 
sold  at  the  retail  market-price,  and  any  profits 
that  remain,  after  an  allowance  has  been  made 
for  a  reserve  fund  and  interest  on  capital,  are  ap- 
portioned to  the  customers  on  the  basis  of  their 
trade  for  the  period  since  the  preceding  distribu- 
tion ;  it  is  permitted  to  stockholders,  however,  to 
receive  a  larger  dividend  than  is  paid  to  outsiders. 


As  Mr.  Bemis  himself  says,  the  record  of  the 
early  years  of  the  co-operative  movement  contains 
more  failures  than  permanent  successes.  A  com- 
parison of  the  causes  of  failure,  as  adduced  by 
the  author,  shows  a  curious  agreement,  even  in 
the  case  of  enterprises  undertaken  under  condi- 
tions quite  diverse.  The  New  England  protective 
union,  for  example,  went  along  from  1847  until 
1852,  when  it  had  as  many  as  four  hundred  and 
three  subdivisions,  of  which  one  hundred  and 
sixty-five  reported  total  sales  the  previous  year  of 
$1,696,835.46.  No  attempt  had  been  made  to  se- 
cure large  profits  ;  goods  were  sold  at  as  near  the 
cost-price  as  was  deemed  consistent  with  safety ; 
and  the  members  were  satisfied  with  six-per-cent 
dividends  on  the  stock.  But  there  was  frequently 
a  simultaneous  increase,  both  in  the  price  of  Roods 
and  in  the  amount  of  dividends  to  the  compara- 
tively small  number  of  stockholders.  "Many 
stores  thus  ceased  to  be  co-operative,  and  the 
stock  passed  into  the  hands  of  a  few  of  the  more 
enterprising  or  well-to-do." 


It  is  the  same  story  all  the  way  through.  "  The 
underlying  causes  of  all  co-operative  failures  are 
lack  of  intelligence  and  of  the  spirit  of  co-opera- 
tion." After  a  time  there  is  a  disagreement ;  the 
management  is  declared  to  be  arbitrary ;  the  store- 
keeper is  paid  too  much ;  it  is  asserted  that  better 
bargains  can  be  made  outside.  This  creates  lack 
of  confidence,  and  to  restore  it  there  is  a  depart- 
ure from  the  cash  principle,  or  an  increased  divi- 
dend is  declared.  The  result  is  disastrous.  Most 
of  the  above  sentences  are  culled  from  Mr.'Bemis's 
history  of  the  various  concerns,  and  not  a  few  of 
them  are  in  substance  the  words  of  such  believers 
in  co-operation  as  Holyoake,  George  E.  McNeill, 
and  others.  They  involve  the  admission  of  all 
that  the  friendly  critics  of  co-operation  claim; 
that  is,  that  it  is  an  ideal  scheme,  suited  to  a  per- 
fectly homogeneous  community,  the  members  of 
which  are  willing  to  make  extensive  temporary 
sacrifices  in  order  to  its  ultimate  success.    Fortius 
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reason  it  cannot  become  a  universal  economic  sys- 
tem. The  same  human  nature  that  interferes  with 
so  many  other  beneficent  schemes,  interferes  with 
this.  "Co-operative  concerns  fail  because  of  a 
failure  to  co-operate,"  is  the  universal  verdict. 


It  is  but  fair  to  point  out  that  the  data  gathered 
from  the  latter  part  of  the  period  of  which  Mr. 
Bemis  writes,  are  more  favorable  to  co-operation. 
Increased  experience  may  have  something  to  do 
with  this.  From  the  tables  compiled  by  the  author, 
it  appears  that  productive  co-operation  in  twenty 
companies  in  New  England  shows  a  business  of 
$1,000,000  a  year ;  co-operative  stores  have  a  trade 
of  over  $1,750,000;  co-operative  creameries  do  a 
business  probably  of  $1,000,000 ;  and  about  $8,250,- 
000  are  invested  in  co-operative  banks.  So  that, 
apart  from  co-operative  insurance  companies,  the 
annual  business  of  the  co-operative  companies  of 
New  England  amounts  to  about  seven  millions  of 
dollars.  In  Massachusetts  the  conditions  seem  to 
be  specially  favorable  to  co-operative  companies, 
as  the  state  has  a  general  law  for  their  incorpora- 
tion. The  capital  stock  of  such  a  company  is  lim- 
ited to  $100,000,  and  must  be  more  than  $1,000. 
No  one  person  can  hold  more  than  $1,000  worth  of 
stock,  or  have  more  than  one  vote.  It  is  further 
provided  that  there  shall  be  an  annual  distribu- 
tion of  profits  among  the  workmen,  purchasers, 
and  stockholders ;  but  ten  per  cent  of  the  net 
profits  must  first  be  set  aside  for  a  contingent  or 
sinking  fund,  until  a  sum  equal  to  thirty  per  cent 
of  the  capital  stock  shall  have  been  accumulated. 
The  word  '  co-operative '  must  form  part  Of  the 
corporate  name,  and  shares  to  an  amount  not  ex- 
ceeding twenty  dollars  are  exempt  from  attach- 
ment and  execution.  The  credit  of  the  company 
and  security  of  the  stockholders  are  further  in- 
creased by  a  full  report  made  annually  to  the 
secretary  of  state.  The  last  section  of  the  mono- 
graph is  devoted  to  profit-sharing,  and  brings  for- 
ward some  interesting  instances  in  which  it  has 
been  put  in  operation.  The  best  known,  perhaps, 
is  that  of  the  Peace  Dale  manufacturing  com- 
pany, where  profit-sharing  was  begun  eight 
years  ago.  An  average  dividend  of  four  per  cent 
on  the  wages  was  paid  to  the  workmen  for  four 
years,  but  since  1888  no  dividend  has  been  de- 
clared. From  none  of  the  cases  of  profit-sharing 
adduced  by  Mr.  Bemis  can  we  deduct  any  argu- 
ments which  meet  the  objections  of  Mr.  Aldrich, 
on  which  we  commented  last  week. 


THE  EXPLORATION  OF  THE  WELLE. 

Schweinfurth  has  recently  sent  a  letter  to  the 
editor  of  Le  mouvement  geographique,  from  which 
we  take  the  following  abstract :  The  Welle-Makua 
has  been  crossed  by  Junker  at  six  different  points. 
At  Ali  Kobo,  in  the  country  of  the  Basange,  his 
farthest  point  west,  the  river  attains  such  dimen- 
sions that  he  could  not  estimate  its  size,  particu- 
larly as  it  is  blocked  up  by  islands,  which  are  not 
only  densely  populated  and  highly  cultivated,  but 
afford  ample  room  for  herds  of  elephants  which 
abound  there.  Junker  could  not  stay  here  longer 
than  four  days.  Only  a  comparatively  short  dis- 
tance from  the  Kongo,  he  was  compelled  to  re- 
turn, as  Lupton  Bey,  the  governor  of  the  Egyp- 
tian province  Bahr-el-Gazal,  sent  him  word  of  the 
rapid  spreading  of  the  mahdi's  power.  Eight 
days'  journey  beyond  the  extreme  point  reached 
by  Junker,  the  Mbomo  empties  itself  into  the 
Welle.  The  Mbomo  runs  east  and  west,  and  has 
many  tributaries,  which  come  from  the  water- 
shed between  the  Kongo,  the  Shari,  and  the  Nile. 
In  February,  1883,  Junker  reached  Abi  Kobo. 
Junker's  '  Nepoko '  is  probably  the  upper  course 
of  the  Biverre.  He  heard  another  river  men- 
tioned, the  Nava,  which,  however,  he  did  not  see. 
Schweinfurth  is  of  the  opinion  that  it  may  be  the 
upper  course  of  the  Biverre,  while  the  Nepoko 
may  be  that  of  the  Mburu.  The  quantity  of  wa- 
ter in  the  latter  is,  however,  so  small  that  its 
source  must  be  looked  for  farther  west. 

Wauters's  hypothesis  of  the  identity  of  the  Welle 
and  Obangi  becomes  very  probable  by  Junker's 
new  discoveries,  as  will  be  seen  by  the  accom- 
panying sketch-map.      Wauters  supposes  that 
Grenfell,  who  explored  the  latter  river,  passed  by 
the  mouth  of  the  Welle  without  seeing  it.    The 
remarkable  form  of  the  right  bank  of  the  Obangi, 
the  appearance  of  the  first  hills  at  the  place  of  the 
supposed  confluence,  the  dotted  lines  by  which 
Grenfell  indicates  the  left  bank  at  this  point,  and 
the  suddenly  increasing  shallowness  of  the  river, 
all  support  Wauters's  hypothesis.    This  new  in- 
formation is  of  great  importance  for  the  progress 
of  Stanley's  expedition  for  the  relief  of  Emin 
Pasha.     He  may  either  ascend  the  Obangi  and 
Welle,  the  Biverre-Nepoko,  or  start  from  Stanley 
Falls.    It  is  doubtful  whether  there  are  any  rap- 
ids in  the  Welle  that  might  obstruct  his  passage. 
As  Grenfell  passed  the  rapids  of  the  Obangi  in 
latitude  4°  80'  north  without  any  difllculty,  and 
those  of  the  Kongo  at  Rubungu  do  not  prevent 
the  passage  of  steamers,  it  is  possible  that  no  seri- 
ous difficulties  of  navigation  exist 

We  may  be  allowed  to  call  to  mind  at  this  place 
the  sources  of  our  former  knowledge  of  this  dis- 
trict     After    Schweinfurth's   discovery   of    the 
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Welle,  Nachtigal  was  the  first  to  give  some  new 
information.  In  1875  he  published  a  map  from 
his  surveys  and  from  information  obtained  in 
Dar  For  and  Wadai.  Junker  explored,  in  1876 
and  1877,  the  western  tributaries  of  the  Bahr-el- 
Abiad.  In  the  same  years  a  Greek  physician, 
Panagiotes  Potagos,  travelled  over  a  great  part 
of  the  district.  A*,  however,  be  made  no  astro- 
nomical observations,  and  his  itinerary  is  very 
primitive,  the  results  of  his  journey  are  not  reli- 
able. This  is  still  more  the  case  with  Bohndorff's 
journey 8.  This  man,  a  goldsmith,  who  had  been 
in  the  service  of  General  Gordon,  travelled  in  the 
region  of  the  head  waters  of  the  Welle.  Later 
on,  when  Junker  started  on  his  second  journey, 
he  took  Bohndorff  for  his  servant,  and  in  Janu- 
ary, 1880,  they  left  Khartum.  The  first  summer 
was  spent  in  the  Niam-Niam  country,  and  since 
that  time  Junker  has  travelled  in  Mombuttu  and 
in  the  district  of  the  Welle  and  the  other  rivers 
running  west.  Lupton  Bey  and  his  agents  made 
many  important  journeys,  the  expedition  of  Raf ai 
Aga  being  of  particular  interest.  He  is  said  to 
have  reached  the  lake  on  the  Lokoi.  The  north- 
western tributaries  of  the  Bungu,  as  shown  on  the 
sketch-map,  are  from  FlegePs  reports,  who  learned 
about  them  on  his  journey  in  Adamaua.  The  cen- 
tral part  between  the  regions  traversed  by  Flegel, 
Nachtigal,  and  Junker,  is  still  totally  unknown. 


THE  HEALTH  OF  NEW  YORK  DURING 

JANUARY. 

THE  population  of  New  York  City  at  the  be- 
ginning of  1887  may  be  approximately  stated  to 
have  been  1 .461 ,466.  The  deaths  during  the  month 
of  January  from  all  causes  were  8,507,  which  is 
but  5  more  than  during  the  preceding  month, 
although  the  population  was  greater  by  more  than 
8,000.  Of  this  number,  140  died  on  the  5th,  the 
greatest  mortality  of  the  month  (see  page  228). 
Diarrhoeal  diseases  caused  48  deaths,  a  reduction 
of  17  as  compared  with  December,  and  the  lowest 
mortality  from  this  cause  since  March,  1886.  The 
deaths  of  children  under  five  years  of  age  amount- 
ed to  1,528,  differing  but  little  from  the  preceding 
month.  Consumption  caused  524,  diphtheria  204, 
and  scarlet-fever  but  46  deaths.  The  mortality 
from  the  last-named  disease  was  double  that  of 
December.  In  November  there  were  recorded  166 
deaths  as  due  to  measles.  In  December  this  in- 
creased to  271,  and  in  January  the  mortality  rose 
to  294,  exceeding  by  no  inconsiderable  figure  the 
combined  deaths  from  diphtheria  and  scarlet- 
fever,  emphasizing,  what  we  have  already  di- 
rected attention  to,  that  measles  is  not  a  trivial 
disease,  but  one  in  regard  to  which  all  precautions 


relating  to  isolation  and  disinfection  should  be 
promptly  and  thoroughly  taken  and  maintained. 

The  maximum  temperature  of  the  month,  62°  F., 
was  reached  at  4  p.m.  on  the  28d.  This  was 
nearly  ten  degrees  above  the  average  for  the  past 
ten  years.  The  lowest  point  reached  by  the  mer- 
cury was  4°  F.,  at  12  p.m.  on  the  18th,  and  again 
on  the  19th  at  2  a.m.  The  average  for  the  decade 
is  8.1°  F.,  although  during  the  same  month  of 
1879  it  fell  to  —4°  F.,  and  in  1882  to  —6°  F.  The 
rainfall  for  January  was  4.42  inches,  included  in 
which  are  6.625  inches  of  snow.  The  average  rain- 
fall for  this  month  for  the  ten  years  commencing 
1878  is  8.82  inches,  so  that  more  than  the  average 
fell  during  January.  The  largest  amount  of  snow 
which  fell  during  this  period  in  the  same  month 
was  17.5  inches,  in  the  year  1882.  Since  then,  in 
but  one  year,  1885,  has  less  snow  fallen  than  dur- 
ing January  of  1887  :  the  average  has  been  nearly 
10  inches.  There  were  four  snow-storms  during 
the  month.  In  that  which  occurred  on  the  5th 
and  6th,  2  inches  fell ;  that  of  the  9th  and  10th 
resulted  in  a  fall  of  4  inches;  while  the  others 
were  insignificant. 


GEOGRAPHICAL  NOTES. 

Africa. 

Dr.  Hans  Schinz  gives  the  following  report  of 
the  present  state  of  Lake  Ngami.  The  lake  has 
not  dried  up,  but  is  gradually  decreasing  in  size. 
The  Okavango,  or  Ombuenge,  forms,  north-west 
of  the  lake,  an  extensive  swamp,  and  during  the 
dry  season  the  lake  receives  only  a  small  quantity 
of  water  from  it.  During  the  rainy  season,  how- 
ever, the  small  brooks  swell  up  and  form  a  large 
stream,  which  empties  itself  into  the  lake.  The 
Tamulakan,  which  branches  off  from  the  Om- 
buenge in  latitude  18°  40'  S.,  empties  itself  into 
the  Botelet,  not  into  the  Zambezi. 

Gottl.  Ad.  Krause  has  succeeded  in  entering  the 
territory  south  of  Timbuktu.     Since  Barth's  ex- 
pedition in  1858,  no  white  man  has  visited   this 
district.   On  the  7th  of  July,  Krause  left  the  large 
city  of  Salaga  on  the  Volta,  and  later  on  reached 
Mosi,  whence  he  started  on  Oct.  26  for  Timbuktu. 
The  district  through  which  he  has  travelled  has 
been  known  only  through  information  obtained 
by  Barth.    Our  knowledge  of  the  district  between 
the  fabulous  Kong  Mountains  and  the  most  north- 
ern part  of  the  Niger  is  still  extremely  imperfect, 
being  founded  only  on  information  obtained  from 

natives. 

Under  the  auspices  of  the  secretary  of  state  of 
France,  Camille  Douls  is  going  to  explore  the  Wad 
Draa,  which  empties  itself  near  Cape  Noon.  This 
periodical  river  runs  at  some  distance  along  the 
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south  side  of  the  Anti-Atlas,  and  drains  its  south- 
ern slope.  It  was  crossed  by  Leopold  Panet  in 
1850,  about  fifty  miles  above  its  mouth ;  by  Si  Bu- 
Moghdad  in  1861,  about  twenty-five  miles  lower. 
Rabbi  Mordochai  followed  one  of  its  tributaries, 
and  crossed  it  at  the  same  place  where  Lenz  did  in 
1880,  about  120  miles  above  its  mouth.  Panet  and 
Bu-Moghdad  travelled  very  hurriedly,  with  a  large 
caravan  coming  from  St.  Louis,  on  the  Senegal, 
and  had  no  chance  for  making  many  observations. 
In  1828  Caillie  ascended  its  upper  part  on  his  re- 
turn from  Timbuktu.  Douls  intends  first  to  visit 
Wad  Sua,  which  is  situated  between  the  Anti- 
Atlas  and  the  High  Atlas.  Rohlfs  ascended  the 
valley  in  1862,  when  he  explored  the  upper  part 
of  the  Wad  Draa.and  the  Oasis  Tafilet. 

America. 

Letters  from  Europe  give  some  more  particular 
information  of  the  object  of  Dr.  K.  von  den  Steinen's 
expedition  to  Brazil.  Three  years  ago  he  and  Dr. 
0.  Clause  surveyed  the  whole  length  of  the  Xingu. 
Von  den  Steinen  intends  to  complete  this  work  by 
exploring  its  sources.  He  will  start  again  from 
Cuyaba.  As  on  his  former  expedition  geographical 
researches  formed  the  main  object  of  the  journey, 
he  could  not  make  a  long  stay  among  the  inter- 
esting tribes  of  the  upper  Xingu.  Nevertheless  he 
obtained  ethnological  information  of  great  impor- 
tance. On  the  present  expedition  he  proposes  to 
live  some  time  with  the  Indians  of  that  dis- 
trict, who  have  never  been  in  contact  with  whites, 
and  therefore  are  of  particular  interest  for  eth- 
nologists. Dr.  P.  Ehrenreich,  who  has  studied  the 
tribes  of  Rio  Doce,  and  made  valuable  anthropo- 
logical observations  during  his  journey,  and  the 
painter  Wilhelm  von  den  Steinen,  will  be  his  com- 
panions. This  expedition,  which  consists  exclusive- 
ly of  scientists  who  are  thoroughly  acquainted 
with  the  field  of  their  researches,  will  yield  valu- 
able results. 

Mr.  H.  N.  Ridley,  assistant  to  the  British  muse- 
um, is  going  to  visit  Fernando  Noronha,  the  lonely 
island  off  the  Brazilian  coast.  The  Brazilian  gov- 
ernment has  granted  him  permission  to  make 
botanical  and  zoological  collections  on  the  island, 
though  generally  visits  of  strangers  are  prohibited 
on  account  of  a  colony  of  convicts  being  estab- 
lished there. 

Polar  regions. 

Gilder  has  returned  from  his  journey  to  Hudson 
Bay,  and  given  up  for  the  present  his  plan  to  reach 
the  north  pole  by  this  route.  We  pointed  out  last 
week  that  the  difficulties  he  would  encounter  were 
almost  insuperable,  and  are  glad  to  learn  that  he 
reached  the  same  conclusion.    Gilder  arrived  at 


Selkirk,  near  Winnipeg,  March  2.  According  to 
his  own  account,  after  leaving  Winnipeg  last  fall, 
he  had  a  very  unpleasant  voyage  to  York  Factory, 
occupying  two  months.  He  was  unable  to  get  a 
boat  all  the  way,  and  bad  to  proceed  in  a  canoe, 
getting  Indians  to  bring  his  supplies  along.  He 
reached  Fort  Churchill  too  late  to  catch  a  Hudson 
Bay  boat  for  Nottingham  Island,  and,  as  he  would 
have  had  to  stay  several  months  about  Fort 
Churchill  without  occupation,  he  decided  to  return 
to  New  York  to  transact  some  business,  after  which 
he  will  leave  in  time  to  catch  the  next  Hudson  Bay 
boat,  several  months  hence,  or  else  take  a  whaling- 
vessel  bound  for  the  northern  seas  next  summer. 
He  left  his  companion,  Griffith,  at  Fort  Churchill, 
with  instructions  to  take  the  stores  and  proceed  to 
Nottingham  Island  by  the  first  Hudson  Bay  boat. 
Gilder  promised  to  join  him  there.  It  is  to  be 
hoped  that  he  will  give  up  the  Hudson  Bay  route 
for  good,  and  take  a' Scotch  whaler  going  to  Smith 
Sound  instead.  The  route  from  Fort  Churchill  to 
Lancaster  Sound  by  boat  and  sledge  is  impracti- 
cable, and  ought  not  to  be  attempted  by  an  ex- 
plorer who  wishes  to  visit  the  extreme  north. 

General. 

Charles  A.  Schott  has  continued  his  study  of  the 
observations  on  terrestrial  magnetism  in  America. 
In  his  former  papers,  which  were  published  in  the 
annual  reports  of  the  coast  and  geodetic  survey 
for  the  years  1880-82,  he  treated  the  declination. 
The  present  paper  —  Appendix  6  to  the  report  for 
1885  —  contains  a  large  collection  of  observations 
on  the  magnetic  dip  and  intensity.  The  collection 
of  data  is  very  complete  and  clearly  arranged,  so 
that  it  is  easy  to  find  the  elements  of  any  desired 
place.  It  will  be  of  permanent  value  to  the 
student  of  terrestrial  physics.  Schott  discusses 
this  large  collection  of  data  in  order  to  ascertain 
the  secular  change  of  the  magnetic  dip  and  inten- 
sity, and  uses  the  results  of  his  researches,  with 
due  reserve,  for  the  construction  of  charts  of  the 
United  States  showing  the  lines  of  equal  mag- 
netic dip  and  intensity.  His  scrutiny  of  the  obser- 
vations leads  him  to  the  conclusion  that  it  is  im- 
possible at  the  present  time  to  give  a  detailed  map 
of  this  kind.  The  observations  of  most  places  are 
made  at  too  long  and  irregular  intervals,  and  are 
not  sufficiently  reliable.  Therefore  he  gives  only 
a  general  map  of  the  course  of  these  lines.  The 
belts  of  stationary  dip  and  intensity,  which  are  in- 
dicated in  the  maps,  showing  the  boundary  be- 
tween increasing  and  decreasing  dip  and  inten- 
sity, are  of  special  interest.  The  belt  of  stationary 
dip  runs  through  the  Strait  of  Florida,  crosses  the 
Mississippi  just  above  its  delta,  and  then  turns 
again  south,  passes  through  central  Texas,  through 
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northern  Mexico,  crosses  the  Gulf  of  California, 
follows  the  coast  of  southern  California,  and 
passes  out  to  sea  off  San  Francisco.  South  of  this 
belt  the  dip  is  increasing ;  north  of  it,  it  is  decreas- 
ing. The  curve  of  the  secular  change  of  the  mag- 
netic dip,  though  generally  decreasing,  had  a  sec- 
ondary maximum  about  1860.  This  subordinate 
extreme  has  been  passed  north  of  the  belt,  but  has 
not  yet  been  reached  south  of  it.  The  magnetic 
intensity  is  also  decreasing,  and  reached  a  subor- 
dinate maximum  in  1870.  Since  then  it  is  again 
decreasing.  On  the  map  showing  the  lines  of 
equal  horizontal  force,  Schott  has  marked  the  ap- 
proximate situation  of  the  region  of  stationary 
horizontal  intensity.  It  runs  from  north-west 
Florida  through  Georgia,  Tennessee,  Missouri, 
Nebraska,  Wyoming,  and  western  Montana. 
South  of  this  belt  the  horizontal  force  is  decreas- 
ing ;  north  it  is  increasing. 

G.  Hellmann  has  discussed  the  statistical  data 
on  damage  done  by  lightning  in  Sleswick-Holstein, 
Baden,  and  Hesse,  which  are  contained  in  the 
reports  of  the  insurance  companies.  He  finds  the 
danger  from  lightning,  though  generally  increas- 
ing, to  be  decreasing  in  certain  districts.  The 
danger  becomes  less  the  more  closely  the  houses 
are  clustered.  The  petrographical  character  pt 
the  ground  is  of  great  influence.  If  the  danger 
from  lightning  upon  calcareous  soil  be  represented 
by  1,  2  will  represent  the  danger  upon  marly, 
9  upon  sandy,  and  22  upon  clayey  soil.  No  ex- 
planation can  be  offered  for  the  fact  that,  among 
trees,  oaks  are  struck  most  frequently.  If  the 
danger  for  beeches  be  1,  that  for  pine  is  15,  for 
oaks  54. 


NOTES  AND  NEWS. 


In  a  report  by  Passed-Assistant  Surgeon  T. 
H.  Streets,  U.S.N.,  of  the  U.  S.  coast  survey 
steamer  C.  P.  Patterson,  surveying  in  the  waters 
of  Alaska,  after  referring  to  the  vast  forests  of 
spruce,  cedar,  and  hemlock  which  clothe  the 
shores  and  mountains  and  islands  of  south-eastern 
Alaska  with  everlasting  verdure,  and  alluding  to 
the  herring,  cod,  and  halibut  which  inhabit  the 
deep  waters,  the  immensity  of  the  schools  of  sal- 
mon is  illustrated  by  the  following  account  of 
what  he  saw  at  Nana:  "To  illustrate  how  im- 
mense are  the  schools  of  salmon,  I  will  relate 
what  I  saw  at  Naha,  where  they  crowded  into 
a  stream  of  fresh  water  in  such  numbers  as  to 
materially  impede  the  progress  of  our  canoe. 
Bruised,  lacerated,  and  killed  in  attempting  to 
surmount  the  falls  that  obstructed  their  course, 
suffocated  in  the  jam  'below,  where  the  water  was 
awork  with  them,  with  backs  and  dorsal  fins  pro- 


truding, their  dead  bodies  lay  two  and  three  deep 
along  the  shores  of  the  stream,  and  for  fifteen 
to  twenty  yards  from  the  water's  edge,  where 
they  had  been  left  by  the  receding  water.  The 
mouth  of  the  stream  was  obstructed  by  a  wire 
trap  held  to  the  banks  by  a  wire  fence.  The  trap, 
at  the  time  of  our  visit,  was  raised  to  allow  the 
fish  to  enter  the  stream.  The  wire  fence  was 
broken  down  by  the  weight  of  the  mass  of  dead 
fish  drifting  against  it,  and  many  must  have  been 
carried  to  sea  by  the  tides  and  currents.  The  air 
was  offensive  with  the  odor  of  the  decaying  car- 
casses. Flocks  of  ravens  and  gulls  fed  upon  the 
dead,  and  the  bears  fattened  upon  the  living ;  yet 
sufficient  numbers  overcome  the  high  falls  yearly 
to  provide  for  the  annual  return  of  the  swarms. 
A  large  fishery  is  located  there,  which  also  does 
its  part  to  reduce  their  numbers.  It  is  a  blind  in- 
stinct which  leads  migratory  fishes  to  return  to  the 
streams  where  they  were  hatched  ;  and  Nature  is 
prodigal  with  her  forces  in  carrying  out  her 
plans." 

—  The  signal  service  will  be  seriously  crippled 
by  the  failure  of  the  deficiency  appropriation  bilL 
The  chief  signal  officer  says,  "It  is  now  impossible 
to  remove  a  man,  even  to  discharge  or  recruit 
him,  or  to  replace  those  who  are  dead  or  danger- 
ously ill."  The  term  of  service  of  a  number  of 
men  has  expired,  but  they  must  remain  in  the 
corps  from  lack  of  money  to  send  them  to  then- 
homes.  The  telegraphic  reports  of  cold  -waves, 
storms,  warnings,  etc.,  must  be  discontinued  at  a 
number  of  important  points,  as  the  funds  on  band 
for  that  purpose  are  nearly  exhausted. 

—  The  new  German  CentraMatt,  devoted  to 
bacteriology  and  parasitology,  continues  to  furnish 
its  readera  weekly  with  records  of  recent  re- 
searches on  these  subjects.  We  understand  that 
Dr.  G.  Sternberg  will  confine  himself  to  re- 
porting American  original  work  on  micro-organ- 
isms, and  that  Prof.  R.  Ramsay  Wright,  Toronto, 
has  undertaken  to  furnish  a  similar  account  of 
papers  published  in  America  on  animal  parasites 
and  on  epidemics  occasioned  by  them.  Professor 
Wright  will  be  obliged  to  authors  for  extras  of 
such  papers,  which  will  be  promptly  noticed  in 
the  Centralblatt. 

—  The  annual  consumption  of  cocoa  is  80,000,- 
000  pounds,  produced  principally  in  the  West 
Indies  and  South  America.  France  consumes  96,- 
000,000  pounds ;  Spain,  16,000,000 ;  England,  14,- 
000,000 ;  and  the  United  States,  8,500,000.  Since 
1860  the  consumption  of  cocoa  in  the  United 
States  has  increased  sixfold ;  during  the  same 
period,  that  of  coffee  and  tea  has  not  quite  doubled. 
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LETTERS  TO  THE  EDITOR. 

•^Correspondents  are  requested  to  be  a*  brief  as  possible.    The 
writer'*  name  is  in  all  eases  required  as  proof  of  good  faith. 

The  failure  of  foreign  trees  on  American  soil. 

Allow  me  to  enter  a  respectful  protest  against  the 
sweeping  judgment  of  Professor  Sargent  in  condem- 
nation of  foreign  trees,  which  yon  publish  approv- 
ingly in  your  issue  of  March  4.  Though  there  is,  no 
doubt,  a  great  difference  between  the  climate  of  this 
continent  and  that  of  Europe,  and  though  unques- 
tionably tree-growth  is  most  dependent  upon  climat- 
ic conditions,  yet  it  would  be  unwarrantable,  from 
its  failure  in  one  place  or  even  several  places  in  this 
country  in  ornamental  plantations,  to  generalize 
upon  the  adaptability  of  an  exotic  speoieB  for  forestry 
use.  It  seems  to  be  generally  overlooked,  if  not  un- 
known, in  this  country,  that  forestry  and  arboricul- 
ture, or  tree-planting  as  practised  by  the  horticultur- 
ist or  landscape-gardener,  are  not  the  same  thing, 
but  in  their  objects,  and  consequently  in  their 
methods  and  results,  are  entirely  different.  While 
in  ornamental  planting  the  individual  tree  is  the  ob- 
ject, and  its  form  in  its  unity  and  the  development 
of  its  beauty  is  the  aim  of  the  planter,  forestry  has 
to  do  with  an  aggregate  of  trees,  which,  properly 
placed  and  grouped  together,  grow  and  develop  very 
differently  from  the  single  tree,  or  even  group  of 
trees,  on  the  lawn.  The  European  larch,  even  in  its 
native  country,  does  not  make  a  desirable  lawn-tree 
in  every  locality,  and,  coming  originally  from  the 
highest  mountain  elevations,  even  as  a  forest-tree,  it 
requires,  when  grown  upon  the  plain,  particular  con- 
ditions and  special  management  to  secure  a  thrifty 
growth,  and  the  quality  and  quantity  of  timber  for 
which  the  tree  is  noted.  I  have  often  pitied  those  in 
this  country  who  have  expected  these  results  with- 
out paying  attention  to  the  requirements  of  the  tree. 
As  to  the  Norway  spruce,  of  which  Professor  Sargent 
speaks  so  disparagingly.  I  have  not  seen  a  finer  or- 
namental conifer  of  its  kind  on  this  side  of  the  Atlan- 
tic ;  and  though,  as  is  the  case  with  all  the  conifers, 
a  time  arrives  when  it  loses  its  peculiar  beauty,  I 
doubt  whether  it  does  so  sooner  than  any  others, 
while,  as  a  forest-tree,  it  needs  only  proper  condi- 
tions and  management,  I  venture  to  say,  in  order  to 
attain  the  size  and  quality  which  it  shows  in  its 
native  country.  Plant  the  Norway  Bpruce  in  dense 
groves,  on  a  northern  or  north-western  exposure, 
with  the  European  larch  sparingly  interspersed,  and 
no  planter  will  live  long  enough  to  see  these  two,  thus 
united,  fail  in  their  onward  development. 

The  Scotch-pine,  on  poor  but  deep  sands  on  the 
western  prairies,  I  am  sure  will  make  useful  timber 
sooner  than  the  white-pine.  The  white-pine  was  in- 
troduced into  Germany  on  large  areas  about  ninety 
years  ago.  Growing  with  great  rapidity,  and  yield- 
ing astonishing  quantities  of  wood  per  acre,  the 
quality  of  the  wood  was  found  to  be  very  inferior 
until  recent  years.  Experiments  have  lately  shown 
that  the  white-pine  requires  ninety  years  to  make 
wood  of  as  good  quality  as  the  Scotch-pine  will  pro- 
duce in  seventy  years  under  similar  conditions,  just 
as  different  grains  will  require  different  lengths  of 
season  in  which  to  mature.  These  experiments  and 
the  many  similar  ones  which  could  be  cited  should 
teach  us  to  be  chary  of  generalizations  upon  our 
scanty  experiences  in  forestry  in  this  country. 

Of  the  European  wUIowb,  bo  far  as  osier-growing 
is  concerned,  only  one,  Salix  purpurea,  seems  to 
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have  been  found  adapted  to  our  climate,  while 
several  native  oneB  promise  success  if  properly 
treated. 

While  I  am  a  most  earnest  advocate  of  seeking  for 
the  best  in  that  which  we  have  ourselveB,  and  while  I 
advise  the  planting  first  of  our  native  trees,  with  a 
special  study  of  their  requirements,  I  must  deprecate 
any  know-nothing  movement  against  the  good  things 
which  we  may  import.  Especially  let  us  remember 
that  New  England  constitutes,  territorially  and  cli- 
matically, but  a  very  small  part  of  our  country,  and 
that  conclusions  drawn  from  experiments  there  may 
not  be  applicable  to  other  portions  of  it. 

B.  E.  Febnow- 
Washington,  March  7. 

Inertia-force. 

I  had  thought  that  my  pamphlet,  '  Elementary 
ideas,'  etc.,  might  awaken  discussion,  and  possibly 
bring  about  a  better  understanding  among  teachers 
of  physics  as  to  the  interpretation  of  certain  familiar 
terms.  The  discussion  has  evidently  begun.  Let 
ub  not  despair  of  the  better  understanding. 

Having  made,  however,  one  direct  attempt  to  ex- 
plain to  Professor  MacGregor  my  use  of  the  term 
'  inertia-force,'  with  the  sorry  result  of  disgusting 
him  by  the  use  of  "  language  which  is  not  the  cur- 
rent language  of  dynamics,"  I  shall  for  the  moment 
adopt  a  different  course,  and  find  a  little  fault  with 
his  way  of  stating  things. 

Professor  MacGregor  accepts  fully  the  doctrine 
Btated  by  Maxwell  in  a  passage  quoted  in  my  first 
letter,  that  "  all  force  is  of  the  nature  of  stress,  that 
stress  exists  only  between  two  portions  of  matter, 
and  that  "  the  stress  is  measured  numerically  by  the 
force  exerted  on  either  of  the  two  portions  of  mat- 
ter." I  will  undertake  to  show  wherein  his  reason- 
ing seems  to  me  to  be  inconsistent  with  this  doctrine. 
He  takes  my  illustration  of  a  railway-train  which  is 
being  set  in  motion  by  a  locomotive,  and  says,  "  If 
F  is  the  pull  of  the  locomotive,  R  the  frictions!  re- 
sistance, M  the  mass  of  the  train,  and  a  its  accelera- 
tion, we  have  undoubtedly,  by  Newton's  second  law 
of  motion, 

a  =  (F  -  R)  h-  M ." 

To  this  every  one  will  agree.  Now,  with  Professor 
MacGregor's  permission,  I  will  put  this  equation  in 
the  form 

F  =  R  +  aM . 

Fib,  by  his  own  statement,  a  force,  — the  force  ex- 
erted by  the  locomotive  on  the  train.  By  the  doc- 
trine stated  by  Maxwell,  which  Professor  MacGregor 
accepts,  the  force  exerted  by  the  train  on  the  locomo- 
tive is  also  equal  to  F.  It  is  therefore  equal  to,  and 
may  be  expressed  by,  the  terms  R  +  aM.  Now,  one 
part  of  this  force1,  the  part  R,  is  accounted  for  by  the-* 
resistance  of  friction  transmitted  through  the  train 
to  the  coupling  of  the  locomotive.  How  shall  we  ac- 
count for  the  other  part  of  the  whole  force  exerted 
by  the  train  on  the  locomotive,  the  part  aM  t  I  call 
it  the  inertia-force,  —  the  force,  or  resistance,  which 
the  train,  by  virtue  of  its  inertia,  exerts  on  the  loco- 
motive which  is  setting  it  in  motion.  I  think  I  can 
be  persuaded  to  drop  the  term  '  inertia-force,'  if  a 
more  accurately  descriptive  one  can  be  adopted  ;  but 
Professor  MacGregor,  if  I  understand  him,  does  not 
object  to  the  term  merely.  He  denies  that  t  he  train 
offers  any  resistance  by  virtue  of  its  inertia.     But  in 
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denying  this  he  seems  to  me  to  reduce  the  force  ex- 
erted by  the  train  on  the  locomotive  to  the  quantity 
R  alone;  and  since  R  is  less  than  F,  the  pnll  exerted 
by  the  locomotive  on  the  train,  he  thus  abandons  the 
doctrine  that  "all  force  iB  of  the  nature  of  stress," 
and  that  "  the  stress  is  measured  numerically  by  the 
force  exerted  on  either  of  the  two  portions  of  mat- 
ter." 

The  quotation  which  Professor  MacGregor  makes 
from  Poisson  I  shall  not  attempt  to  discuss  at  length ; 
for  I  am  not  familiar  with  hiB  writings,  and  do  not 
know  exactly  what  meaning  he  attached  to  the  word 
resistance.  If  he  used  this  word  as  I  understand 
Professor  MacGregor  to  use  it,  to  indicate  an  oppos- 
ing force,  and  if  he  was  at  the  same  time  committed, 
as  I  understand  Professor  MacGregor  to  be,  to  the 
view  that  one  force  always  implies  an  equal  and  op- 
posite force,  then  I  can  only  say  that  I  think  Poisson 
was  wrong  in  one  part  or  the  other  of  his  doctrine. 

_  E.  H.  Hall. 

Cambridge,  March  s. 


< 

Comparative  taxation. 

While  I  cordially  accept  all  Mr.  Henry  B.  Gard- 
ner's statements  in  regard  to  the  insufficiency  of  my 
study  of  the  comparative  taxation  in  Europe  and 
America,  I  cannot  accept  his  conclusions.  He  says, 
in  fact,  "  The  inadequate  scope  of  the  work  has  in 
large  measure  destroyed  the  value  of  the  study."  To 
this  I  cannot  agree ;  and  my  witness  is  Mr.  Gardner 
himself.  My  work  has  brought  out  his  intelligent 
criticism,  and  has  turned  the  attention  of  himself 
and  of  very  many  other  persons  to  the  importance  of 
developing  the  science  of  comparative  statistics, 
which  is  what  I  have  aimed  at. 

It  is  very  true  that  I  have  not  attempted  to  com- 
pare the  relative  taxation  of  cities,  towns,  and  other 
subdivisions  of  states  in  Europe  with  those  of  Ameri- 
ca; it  is  very  true  that  some  of  the  cities  of  this 
country  are  excessively  taxed  as  compared  to  those 
of  Europe :  all  the  more  reason  for  a  complete  study 
of  the  subject.  Where  are  the  materials  for  such 
an  investigation  ?  I  have  given,  to  the  best  of  my 
ability,  the  relative  burden  of  national  taxation.  I 
stated  that  this  part  of  the  taxation  of  countries 
should  be  considered  separately  from  that  of  the 
towns  and  cities,  for  the  reason  that  in  Europe  a 
very  large  part  of  the  national  taxation  is  expended 
for  destructive  purposes  or  for  the  support  of  privi- 
leged classes  ;  while,  with  the  exception  of  a  few  cities 
in  this  country,  the  revenues  derived  from  local 
taxation  are  paid  out  for  constructive  purposes  both 
there  and  here ;  and  on  the  whole,  in  spite  of  the 
cumbersome  nature  of  the  collective  work  of  cities, 
counties,  and  towns,  the  people  of  this  country  get 
/rixrat  seventy-five  cents1  worth  on  a  dollar  for  what 
they  pay  in  municipal  taxes. 

Moreover,  although  Mr.  Gardner  may  not  be  able 
to  find  exact  returns  of  taxation  in  European  coun- 
tries corresponding  to  the  per  capita  figures  which  I 
have  submitted,  yet  I  claim  to  have  proved  them  after 
as  complete  examination  as  is  open  to  a  private  and 
unofficial  person  who  doeB  not  read  German.  I  hold 
that  the  revenue  of  state  forests,  mines,  and  other  in- 
strumentalities of  subsistence  which  are  often  con- 
trolled in  Europe  by  governments,  constitute  as  true 
a  tax  upon  the  people  as  if  they  had  been  assessed  di- 
rectly upon  their  property  ;  and  I  am  of  opinion  that  I 
have  understated  the  burden  of  national  taxation  in 


Europe  rather  than  overstated  it.  Suffice  it  that  the 
figures  have  attracted  attention  ;  and  it  may  be  that 
within  one,  two,  or  three  years  a  complete  compari- 
son of  national  as  well  as  state,  county,  and  town 
taxation  may  become  possible.  I  should  be  glad  to 
see  Mr.  Gardner  try  his  hand,  not  so  much  in  criti- 
cising my  work,  as  in  preparing  more  accurate  and 
more  complete  tables.  Edward  Atkinsox. 

Boston,  March  5. 

On  the  flight  of  birds. 

The  wing  is  extended  upward  from  the  horizontal 
position  by  the  deltoid  and  the  latissimus  dorsi 
muscles  to  a  line  which  is  perpendicular  to  the  body, 
and  is  quickly  again  depressed  to  the  horizontal 
position  by  the  pectorales.  This  constitutes  the 
first  stage  of  the  *  stroke.'  '  Recover '  is  initiated  by 
an  inward  rotation  of  the  humerus,  semiflexion  of 
the  wing  at  the  elbow  (the  pinion  remaining  ex- 
tended and  directed  obliquely  downward  and  out- 
ward), and  is  carried  well  forward  to  a  degree  suffi- 
cient, when  seen  in  profile,  to  conceal  the  head.  In 
this  position  the  primaries  are  semirotated  so  as  to 
present  the  least  amount  of  surface  to  the  air  in  the 
direction  in  which  the  bird  is  moving.  The  impetus 
excited  by  the  Btroke  carrieB  the  bird  upward  and 
forward.  In  the  second  stage  of  '  recover,*  the  hu- 
merus is  rotated  outward,  the  arm  is  quickly  raised, 
the  primaries  restored  to  the  position  seen  in  the  bird 
at  rest,  and  the  wing  is  a  second  time  in  the  position 
for  the  '  stroke.9  In  the  eagle  and  the  hawk  the  legs 
are  in  the  position  of  the  *  stroke1  when  the  wings 
are  similarly  placed.  During  the  '  stroke '  the  legs 
move  backward.  This  motion  continues  during  the 
*  recover '  of  the  wing,  so  that  the  time  of  the  '  re- 
cover '  of  the  wing  is  also  that  of  the  '  recover '  of 
the  leg.  The  action  of  both  wings  and  feet,  since 
both  pairs  act  together,  is  what  I  propose  to  call 
'  Bynadelphic' 

The  study  of  the  flight  was  confined  to  the  eagle, 
the  hawk,  the  pigeon,  and  the  parrot,  in  the  series 
of  instantaneous  photographs  taken  by  Mr.  Edward 
Muybridge,  under  the  auspices  of  the  University  of 
Pennsylvania.  Habbison  Aluen. 

Philadelphia,  March  7. 

On  the  serpentine  of  Syracuse,  N.Y. 

An  especial  interest  attaches  to  this  rock  for  two 
reasons  :  1°,  because  of  the  almost  total  absence  of 
rocks  of  this  class,  or  indeed  of  any  intrusive  rocks, 
from  the  undisturbed  paleozoic  strata  of  New  York  ; 
and,  2°,  because  of  the  importance  which  has  been 
recently  attributed  to  it  by  Dr.  T.  Sterry  Hunt,  as 
affording  evidence  in  favor  of  his  chemical  precipita- 
tion theory  of  the  origin  of  serpentine. 

The  Syracuse  serpentine  was  discovered  in  1887, 
and  was  described  by  Yanuxem  in  his  third  annual  re- 
port in  1839  (pp.  260  and  283),  and  in  his  final  report 
on  the  geology  of  the  third  district  in  1842  (p.  109). 
It  is  also  mentioned  by  Beck,  in  his  ( Mineralogy  of 
New  York.1  as  a  'dike  or  bed '  (1842,  p.  275).  Dr. 
Hunt  published  an  analysis  of  this  rock  in  the  Ameri- 
can journal  of  science  for  1858  (xxvi.  p.  286),  and 
has  laid  great  stress  upon  it  in  his  recent  essay  on 
the  geological  history  of  serpentines. 

Through  the  courtesy  of  Prof.  A.  H.  Chester  of 
Hamilton  college,  the  writer  has  been  enabled  to 
study  a  very  complete  suite  of  this  rock  and  its  asso- 
ciates, which  was  collected  by  the  late  Prof.  Oren 
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Boot  while  he  was  principal  of  the  Syracuse  academy. 
Mr.  J.  Forman  Wilkinson  of  Syracuse,  who  was  at 
this  time  one  of  Professor  Root's  pupils,  has  con- 
tributed several  interesting  points  relating  to  the 
occurrence  of  the  serpentine.  In  a  recent  letter  to 
the  writer,  he  says,  in  speaking  of  the  different 
localities  mentioned  by  Vanuzem  and  Beck,  "  The 
exact  place  was  upon  the  lawn  now  owned  and  occu- 
pied by  Howard  G.  White.  .  .  .  The  specimens  that 
you  have  were  gathered  some  time  between  1837  and 
1845,  probably  nearer  the  earlier  period.  We  used 
to  go  to  the  bed  sometimes  with  a  pick  (oftener  not) 
to  gather  and  sort  out  the  specimens.  They  were 
found  in  a  bed  of  decomposed  green  rock,  which  was 
soft,  and  readily  gave  way  under  the  pick.  This  bed  of 
green  disintegrated  rock  extended  all  along  the  side  of 
the  hill  from  the  middle  of  James  Street,  nearly  to 
the  place  where  Howard  White's  house  was  built.  The 
specimens  were,  I  think,  all  found  at  the  north  or 
James  Street  end.  .  .  .  When  a  trench,  was  opened 
for  vater-mains  opposite,  and  near  to  this  deposit  of 
serpentine  (about  fifty  feet  away),  the  cutting  was 
through  gypsum."  The  outcrop  has  not  been  accessi- 
ble for  over  forty  years. 

It  will  be  readily  seen  that  the  main  point  of  inter- 
est connected  with  this  rock  is  its  mode  of  origin,  — 
whether  aqueous  or  igneous.  It  is  included  between 
two  beds  of  poreus  limestone  or  dolomite.  Among 
the  dozen  or  more  specimens  in  the  possession  of  the 
writer,  there  are  some  which  show  angular  frag- 
ments of  this  limestone  embedded  in  the  serpentine. 
Id  one  case  these  are  so  abundant  as  to  afford  a 
breccia  with  a  serpentine  matrix.  By  far  the  best 
proof  of  the  eruptive  nature  of  the  rock  from  which 
the  serpentine  has  been  derived  is.  however,  afforded 
by  its  microscopic  structure.  The  hand  specimens 
agree  exactly  with  the  descriptions  of  Vanuxem  and 
Beck.  There  are  two  principal  varieties, —  one  a  com- 
pact, dark-green  rock,  in  which  a  few  bronzy  crys- 
tals are  seen  ;  and  a  mottled  one,  occasionally  stained 
with  blood-red  spots.  A  microscopical  examination 
shows  that  both  of  these  rocks  are  most  typical  rep- 
resentatives of  the  class  known  as  peridotites;  the 
former  with  a  slightly,  the  latter  with  a  very  pro- 
nounced, porphyritic  structure.  The  original  struc- 
ture is  still  perfectly  preserved,  although  most  of  the 
constituents  are  changed  to  serpentine  or  a  carbon- 
ate. The  ground  mass  contains,  beside  these  two 
minerals,  magnetite,  a  brown  mica  peculiarly  char- 
acteristic of  certain  peridotites,  green  amphibole,  and 
yellowish  octahedrons  which  may  prove  to  be  ana- 
tase.  The  porphyritic  crystals  have  the  typical 
crystal  forms  of  olivine  or  enstatite,  both  so  perfect 
and  so  sharp  that  they  could  only  be  the  early  crys- 
tallizations from  a  fluid  magma.  The  blood-red  spots 
are  seen  to  be  due  to  the  common  staining  of  altered 
olivine  crystals  by  iron  hydroxide.  The  more  por- 
phyritic specimens  are  doubtless  from  the  edge  of 
the  mass,  and  the  coarser- grained  variety  from  its 
centre. 

The  evidence  of  the  eruptive  origin  of  the  Syra- 
cuse serpentine  appears,  therefore,  to  the  writer  to 
be  :  1°.  The  microscopic  structure,  which  shows  that 
the  original  mineralogical  composition  and  arrange- 
ment of  the  rock  were  such  as  are  only  found  in 
masses  of  an  eruptive  nature ;  2°.  The  included  frag- 
ments of  the  adjacent  limestone  ;  3°.  The  last  remark 
quoted  from  Wilkinson's  letter,  that  fifty  feet  away, 
<m  the  strike  of  the  deposit,  only  gypsum  was  en- 
countered. 


There  seems  to  be  nothing  in  any  of  the  published 
descriptions  of  this  deposit  which  indicates  that  its 
origin  was  aqueous.  Such  an  idea,  expressed  by  both 
Vanuxem  and  Hunt,  is  purely  a  matter  of  opinion, 
unsupported  by  any  facts. 

The  writer  hopes  soon  to  publish  in  more  detail  the 
results  of  his  study  of  this  rock.  It  seems  to  bear  a 
strong  resemblance  to  the  carboniferous  peridotites 
recently  described  from  Kentucky  by  Mr.  J.  S.  Dil- 
ler,  of  the  U  S.  geological  survey,  — an  opinion  with 
which  Mr.  Diller  himself  wholly  concurs. 

George  H.  Williams. 
Baltimore,  Md.,  March  7. 


Thought-transfer  re  nee. 

It  is  always  a  rash  course  to  attack  other  people's 
work  on  the  strength  of  second-hand  reports  of  it, 
and  doubly  so  when  the  reports  have  themselves 
been  those  of  hostile  critics.  This  rashness  I  am 
forced  to  impute  to  '  J.  J.,'  the  writer  of  a  paper  on 
4  Some  miscalled  cases  of  thought-transferrence,'  in 
your  supplement  for  Feb.  4,  as  I  cannot  for  a  moment 
believe  him  capable  of  the  deliberate  suppressio  veri 
and  suggestio  falsi  which  his  attempt  to  explain  our 
English  results  by  '  number-habits '  would  otherwise 
involve.  The  idea  that  the  argument  for  thought- 
transferrence  has  depended  entirely,  or  mainly,  on 
experiments  in  which  one  person  chose  a  number 
at  will,  and  another  person  tried  to  guess  it,  could 
not  survive  the  most  cursory  study  of  the  published 
evidence.  Yet  that  idea,  picked  up  by  4  J.  J.'  from 
an  article  in  the  National  review,  is  the  one  on  which 
his  own  criticism  is  expressly  and  exclusively  found- 
ed, and  which  every  one  of  Mb  readers,  if  unac- 
quainted with  the  original  evidence  or  some  trust- 
worthy version  of  it,  must  at  this  moment  be  hold- 
ing. 

As  a  matter  of  fact,  this  type  of  experiment 
(though,  as  I  shall  show, '  J.  J.'  has  greatly  exagger- 
ated its  defects)  has  hardly  ever  been  employed  by 
us,  and  its  results  are  a  negligible  quantity  in  our 
case.  Our  published  records  do  not  include  a  single 
instance  in  which  the  object  to  be  guessed  was  a  sin- 
gle digit  chosen  by  the  agent.  Where  the  number 
contains  two  digits,  the  risk  of  appreciable  disturb- 
ance of  the  results  by  4  number-habit '  is  of  course  far 
less ;  and  trials  of  this  type  form  between  a  sixth 
and  a  seventh  part  of  the  tabulated  Creery  aggre- 
gate.1* 

But  their  importance  in  the  cumulative  result  of 
those  experiments  is  very  much  smaller  than  this 
fraction  would  indicate ;  since  the  success  obtained 
in  them,  though  very  remarkable,  was  less  so  than  in 
some  other  types.  If  *  J.  J.'  likes  to  omit  them,  one 
and  all,  as  '  vitiated,'  he  is  welcome  to  do  so ;  and  he 
will,  at  any  rate,  have  the  satisfaction  of  striking  a 
certain  number  of  noughts  off  the  odds — estimated 
at  about  a  hundred  million  trillions  to  1  —  against 
obtaining  by  accident  the  amount  of  success  re- 

»  This  aggregate  consists  of  results  where  the  object  of 
which  the  idea  was  to  be  transferred  was  known  only  to 
some  member  or  members  of  the  investigating  committee. 
See  the  table  in  '  Phantasms  of  the  living,'  voL  i.  p.  25,  as  to 
which  it  should  be  noted,  that  in  the  experiments  with  sin- 
gle digits,  included  under  the  second  head  of  Dublin  ex- 
periments, the  numbers  were  drawn  at  random  out  of  a  bag. 
Trials  with  "  letters  of  the  alphabet,  and  names  of  people 
and  towns,"  by  the  way,  find  no  place  in  this  crucial  list ; 
but  I  am  curious  to  know  whether  *J.  J.1  would  account, 
e.g..  for  the  correspondences  of  names  recorded  on  p.  27, 
by  'independent  similar  brain-functioning.' 


234 


SCIENCE. 


[Vou  IX.,  No.  214 


corded.  Our  only  other  published  instance  of  trials 
where  double  numbers  were  chosen,  is  that  described 
in  'Phantasms  of  the  living,'  vol.i.  p.  34;  and  here, 
as  soon  as  we  heard  of  certain  remarkable  results 
which  were  being  obtained  by  two  of  our  friends,  we 
took  the  precaution  (which  '  J.  J.'  regards  as  beyond 
the  capacity  of  such  as  us,  though  likely  to  occur  to 
'psychologists  and  writers  on  probabilities')  of  in- 
sisting that  the  numbers  should  be  drawn,  and  not 
chosen,  by  the  agent.  This  precaution  has,  of  course, 
been  invariable  in  our  principal  class  of  experiments, 
where  the  objects  to  be  guessed  have  been  playing- 
cards.  Of  two  long  series  recorded  in  *  Phantasms ' 
(vol.  i.  p.  34,  and  vol.  ii.  p.  654),  where  double  num- 
bers were  similarly  drawn,  one  gave  as  the  total  of  com- 
pletely correct  guesses  a  result  against  the  accidental 
occurrence  of  which  the  odds  were  over  two  millions 
to  1 ;  the  other,  where  account  was  taken  of  cases 
where  the  two  right  digits  were  guessed  in  reverse 
order,  and  of  cases  where  one  only  of  the  digits  was 
guessed  rightly  and  in  the  right  place,  gives  a  total 
result  against  the  accidental  occurrence  of  which  the 
odds  were  nearly  two  hundred  thousand  million 
trillion  trillions  to  1. 

I  have  perhaps  said  enough  to  indicate  the  extent 
of  *  J.  J.'s*  misrepresentation;  but  I  may  further 
briefly  point  out  how  defective  his  reasoning  would 
be,  even  supposing  that  experiments  of  the  sort  at- 
tacked had  really  occupied  the  place  in  our  evidence 
which  he  supposes.  1.  His  own  remark,  that  the 
discovery  of  *  number-habit '  was  "  brought  about  by 
noticing  that  quite  constantly  an  undue  number  of 
successes  occurred  at  the  beginning  of  many  sets  of 
number-guessings,"  might  have  suggested  to  him  how 
slightly  it  was  likely  to  affect  long  series,  where  all 
the  numbers  appear  again  and  again.  To  make  out 
his  case,  he  must  get  a  few  uninitiated  persons  each 
to  write  down  a  series  of,  say,  fifty  digits,  and  must 
ascertain  by  comparing  the  first,  the  second,  the 
third  items,  and  so  on,  of  each  pair  of  lists,  whether 
the  number  of  correspondences  in  each  pair  far 
exceeds  the  ten  (one-tenth  of  the  total),  which 
is  the  theoretic  most  probable  number,  and, 
if  so,  how  far  such  excess  is  connected  with  the 
predominance  of  one  or  two  particular  digits.  How 
the  correspondences  could  be  produced  by  a  *  vary- 
ing  predilection  for  different  numbers,'  I  must  leave 
it  to  him,  or  the  writers  whom  he  quotes,  to  explain. 
2.  The  cases  he  adduces  where  '  persons  were  asked 
to  choose  a  number,  no  limits  being  set,1  and  then,  as 
a  rule,  chose  numbers  under  20  or  under  10,  are 
quite  irrelevant.  We  never,  on  any  occasion,  gave 
this  unlimited  choice,  which  would*  have  precluded 
the  knowledge  of  exactly  what  it  was  most  essential 
to  know,  —  the  degree  of  probability  that  chance 
would  produce  the  results  obtained.  3.  The  fact 
that  many  people,  when  asked  to  choose  a  number 
with  three  figures,  choose  a  number  containing  the 
digit  8,  is  quite  irrelevant :  for,  in  the  first  place,  we 
have  never  experimented  with  numbers  of  three 
digits;  and,  in  the  second  place,  the  fact  that  3 
sensibly  predominates  in  a  number  of  first  choices 
does  not  even  tend  to  suggest  that  it  would  sensibly 
predominate  in  a  series  of  choices.  4.  To  experi- 
ments with  double  numbers  (when  chosen  and  not 
drawn),  *  J.  J.'  objects  that  people  are  apt  to  choose 
multiples  of  ten  with  disproportionate  frequency, 
and  that  they  tend  to  choose  numbers  near  the 
higher  limit.  A  glance  at  the  double-number  results 
recorded  in  *  Phantasms  of  the  living »  (vol.  i.  p.  34) 


will  show  the  futility  of  making  a  serious  objection 
to  them  out  of  the  slight  preference l  for  multiples 
of  ten ;  for  the  number  of  successes  (obtained  be- 
fore the  plan  of  drawing  from  a  bowl  was  introduced) 
exceeded  what  chance  was  likely  to  give,  even  sup- 
posing that  the  agent's  choices  and  the  percipient*! 
guesses  had  throughout  been  restricted  to  multiples 
of  ten  —  restricted,  that  iB,  to  nine  out  of  the  ninety 
numbers  over  which  they  freely  ranged.  As  regards 
the  alleged  predilection  for  later  numbers,  I  need 
only  remark  that  in  a  series  of  any  length  it  ceases 
to  be  apparent  ;*  while,  even  if  it  continued,  the  later 
numbers  in  a  set  of  ninety  are  sufficiently  numerous 
to  insure,  at  each  trial,  large  odds  against  accidental 
success. 

In  conclusion,  I  cordially  agree  with  '  J.  J.*  in 
recommending  (as  my  colleagues  and  I  have  recom- 
mended publicly  and  privately  times  without  num- 
ber) such  forms  of  experiment  as  leave  the  issue  be- 
tween chance  and  thought-transferrence  perfectly 
clear.  I  am  also  glad  to  find  him,  and  the  writers 
whom  he  quotes,  so  completely  sound  on  another 
point  which  I  have  specially  urged,  —  the  fallacy  of 
extracting  evidence  for  thought-transferrence  from 
the  frequent  simultaneous  utterances  of  thought  and 
feeling  by  relatives  and  intimate  associates.  Such 
fallacies  cannot  be  too  often  exposed  ;  for  telepathy 
suffers  far  more  from  friends  who  accept  and  pro- 
claim it  on  insufficient  grounds  than  from  its  most 
strenuous  critics  and  opponents.  Whether  '  J.  J.' 
would  continue  to  hold  our  grounds  insufficient,  if 
he  took  the  trouble  to  learn  what  they  are,  I  cannot 
tell ;  meanwhile  he  must  pardon  my  feeling  a  certain 
sense  of  alliance  with  one  who  so  clearly  perceives 
that  the  novel  doctrine,  though  evidence  may  prove 
it,  could  never  be  proved  by  casual  experiments  or 
by  loose,  popular  arguments.  How  soon  the  proof 
will  be  generally  recognized  as  complete,  depends  on 
something  which  we,  unfortunately,  can  neither  fore- 
see nor  control,  —  the  degree  in  which  sympathy 
with  our  objects  and  methods  takes  the  form  of 
help. 

By  chance,  I  have  only  just  seen  Science  for  Jan. 
21,  in  which  I  read  that  Dr.  Minot  has  lately  intro- 
duced some  trick-experiments  with  cards  as*  similar 
to  some  of  our  thought-transferrence  trials.  In  Dr. 
Minot's  cases  the  card  was  forced  on  the  drawer  by  a 
confederate  of  the  professing  *  percipient.'  In  all 
our  card-experiments  the  card  was  drawn  at  random 
from  the  pack  by  one  of  our  own  investigating 
group.  For  these  cases  to  resemble  Dr.  Minot's,  it 
would  be  necessary  that  the  percipient,  or  some  one 
connected  with  the  percipient,  should  have  held  the 
pack  while  the  card  was  drawn.  To  permit  such  a 
procedure  would  have  implied  a  degree  of  incompe- 
tence on  our  part  which  it  did  not  occur  to  us  ex- 
plicitly to  disclaim.  However,  I  take  this  oppor- 
tunity of  disclaiming  it,  by  stating  that  the  pack  was 
invariably  held  by  one  of  ourselves ;  almost  always, 
in  fact,  by  the  person  who  made  the  draw. 

Dr.  Minot  is  further  reported  to  have  objected  that 
"  in  many  of  the  English  experiments  there  existed 

1  I  have  Just  examined  the  details  of  1,191  of  these  trials, 
which  I  have  under  my  hand,  and  find  that  the  cases  where 
multiples  of  ten  were  chosen  form  rather  more  than  an 
eighth,  Instead  of  a  ninth,  of  the  whole. 

*  I  have  examined  three  hundreds,  taken  at  random,  of 
the  series  Just  mentioned.  In  the  first  hundred,  59  of  U»e 
numbers  chosen  were  nearer  the  higher  limit  than  the 
lower ;  in  the  second  and  the  third  hundred,  55  were  nearer 
the  lower  limit. 


Mabch  11,  1887.] 


SCIENCE. 


235 


eyident  opportunities  for  fraud."  Quite  true — not 
in  many  only,  but  in  all ;  and  not  only  in  psychical 
but  in  physical  experiments  of  all  sorts,  which  people 
accept  without  verifying  the  results  for  themselves. 
Bat  whose  f rand  ?  We  have  always  been  content  to 
rely  on  the  very  large  class  of  cases  in  which  the 
fraud  would  have  had  to  be  our  own,  —  fraud  in 
which  the  investigators  actively  shared,  not  merely 
which  they  failed  to  detect.  I  am  far  from  saying 
that  Dr.  Minot  or  any  one  else  is  bound  to  acoept 
this  condition  as  crucial.  But  it  iB  surely  obvious 
that  he  who  carries  his  experiments  to  the  point 
where  they  can  only  be  impugned  by  impugning  hiB 
good  faith,  has  done  —  as  far  as  the  quality  of  hiB 
results  is  concerned — all  that  any  experimenter  in 
any  branch  of  science  ever  can  do.  Nothing  re- 
mains, after  this,  but  to  try  to  increase  the  quantity 
of  the  results,  whereby  the  responsibility  for  them 
may  be  spread  over  other  shoulders. 

Edmund  Gubney. 
London,  Feb.  17. 

On  tiptoe. 

About  two  years  ago  Mr.  F.  A.  Pond  requested  me 
to  work  out  for  him  the  problem  of  the  human  foot 
regarded  as  a  lever.  He  thought  the  essential  fea- 
ture of  the  case  —  namely,  the  attachment  of  the 
calf-muscle  to  the  leg  below  the  knee,  as  well  as  to 
the  heel,  by  a  tendon  —  had  been  ignored. 

The  question  has  been  of  interest  to  a  number  of 
people;  and  it  may  be  well  to  bring  the  true  state  of 
the  case  before  writers  on  anatomy  and  physiology, 
inasmuch  as  it  appears  to  be  generally  stated  that 
the  foot  is  a  lever  of  the  second  order  when  used  in 
rising '  on  tiptoe.' 


It  will  do  to  assume  the  change  of  position  so 
small  that  the  foot  may  be  treated  as  a  straight  lever. 
Let  A  B  C  be  the  foot-lever :  A,  the  point  of  attach- 
ment of  tendon  to  heel ;  £,  the  ankle  pivot ;  and  C, 
the  point  where  the  foot  rests  upon  the  ground.  At 
B  erect  a  perpendicular,  BD,  to  represent  the  leg- 
bones,  the  calf-muscle  being  attached  at  D.  Now  let 
the  muscle  contract,  and  raise  B  to  6.  The  work 
done  is  equal  to  the  weight  of  the  body  (supposing 
one  foot  used)  multiplied  by  the  perpendicular  dis- 
tance through  which  B  is  raised,  that  is,  bh  of  the 
figure.  The  power  exerted  by  the  muscle  is  equal  to 
ite  pull  multiplied  by  the  diminution  of  the  distance 
AD.  As  B  rises  to  6,  let  A  rise  to  a,  and  D  to  d . 
Through  b  draw  bn  parallel  to  AQ,  and  drop  an. 


Now,  bC  is  to  bh  as  6a  is  to  an.  The  line  an  is  very 
approximately  the  amount  of  shortening  of  the  mus- 
cle. The  sign  of  the  '  mechanical  advantage '  will 
be  positive,  zero,  or  negative,  according  as  AB  is 
greater  than,  equal  to,  or  less  than,  BC.  A  lever  of 
the  'second  order'  implies  advantage  of  positive 
sign ;  that  is,  so-called  '  mechanical  advantage/  A 
lever  of  the  '  third  order '  implies  mechanical  disad- 
vantage. A  lever  of  the  '  first  order '  is  capable  of 
affording  meohanical  advantage  or  mechanical  disad- 
vantage, as  the  ratio  of  the  arms  determines  :  hence, 
when  one  rises  on  tiptoe,  the  foot  is  a  lever  of  the 
first  order. 

An  attempt  has  been  made  to  regard  the  case  as  of 
the  second  order,  by  calling  the  upward  pull  at  A,  y, 
and  the  pressure  of  the  body  at  By  x.  The  pull  y  will 
be  transferred  as  a  downward  thrust  of  y  to  B  ;  so 
that  we  have  (if,  for  instance,  AB  =  BC)  an  upward 
force  of  y  at  A,  and  a  downward  force  of  *  +  y, 
equal  to  2j/,  at  B.  But  the  traverse  of  y  is  not 
twice  the  traverse  of  2j/.  Thus  the  '  principle  of 
work'  limits  the  case  to  the  '  first  order/ 

F.  C.  Van  Dyok. 
New  Brunswick,  N.J.,  Feb.  28. 


Inciease  of  the  electrical  potential  of  the  atmos- 
phere with  elevation. 

Very  many  observations  of  the  electrical  potential 
of  the  atmosphere  have  been  made  at  different  places 
in  this  country  during  the  past  year,  under  the  au- 
spices of  the  U.S.  signal  office.  Among  others,  at 
Washington,  D.C.,  a  series  of  simultaneous  observa- 
tions has  been  carried  on  at  the  instrument  room  of 
the  signal  office  and  at  the  top  of  the  Washington 
monument,  the  highest  known  edifice.  The  object 
of  the  present  paper,  published  by  permission  of  the 
chief  signal  officer,  Gen.  A.  W.  Greely,  is  to  present 
in  brief  some  of  the  results  of  those  observations, 
particularly  those  bearing  on  the  value  of  the  inten- 
sity of  the  electrical  force  of  the  atmosphere  at  an 
elevation  of  five  hundred  feet,  and  the  variations  of 
the  potential  under  different  conditions  of  weather. 

Beccaria,  De  Romas,  Henley,  and  Cavallo,  all  no- 
ticed that  the  more  elevated  the  position  of  the  col- 
lecting apparatus,  the  greater  the  degree  of  electrifi- 
cation. Sohubler  (Schweigg.  journ.  ix.  348)  was  the 
first  to  make  measurements  of  the  difference,  and 
found  that  a  positive  electrification  increased,  at  least 
up  to  a  height  of  50.5  metres.  His  results  with  an 
electroscope  were  as  follows :  — 

Height  (metres) 9.7  18.8  94.4  47.1   49.4  65.6  68.5 

Deflection  (degrees) 15      90      96      60      68      68      64 

Sir  William  Thomson,  it  is  sometimes  stated,  found 
an  increase  of  from  200  to  300  volts  for  three  metres. 
This  value,  however,  was  one  obtained  with  a  port- 
able electrometer  on  a  flat  open  sea-beach  on  the  is- 
land of  Arran,  the  height  of  the  match  being  nine 
feet  above  the  earth.  The  readings  varied  from  200 
to  400  volts,  so  that  "the  intensity  of  electric  force, 
perpendicular  to  the  earth's  surface,  must  have 
amounted  to  from  22  to  44  Daniell  elements  per  foot 
of  air"  (Thomson,  reprint  of  papers,  xvi  281).  It 
is  also  intimated  that  on  other  dates  this  value  might 
have  been  twice  as  large,  or  yet  much  smaller.  Mas- 
cart  and  Joubert  found  that  if  two  water-collectors 
were  placed  in  the  same  vertical  line,  the  one  five, 
the  other  ten  metres  high,  the  indications  were  in  the 
main  alike,  and  in  the  ratio  of  1  to  2.    Some  experi- 
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ments  made  by  me  in  May,  1886,  confirm  this  general 
statement,  although  the  actual  values  would  vary 
greatly  from  day  to  day.  Thus,  with  two  collectors, 
on  one  date  I  obtained  as  mean  values,  for  80  feet 
elevation,  150  volts  ;  for  55  feet  elevation,  40  volts ; 
while  on  another  date  tho  values  for  the  same  eleva- 
tions were  respectively  300  volts  and  100  volts. 

Professor  Exner  (Repertorium  der  Physik,  xxii.  heft 
8,  451)  gives  the  results  of  some  experiments  of  a 
similar  nature  made  about  the  same  time,  which  show 
the  potential  gradient  to  be  of  uncertain  value,  and 
influenced  largely  by  the  proximity  of  buildings  and 
walls.  The  following  values  for  the  potential  were 
obtained  with  a  water-dropper  in  an  enclosed 
court:  — 

Two  metre*  from  wall  /Height  (metres) 0   5    10    15    20 

iwo  metres  from  wall  ,  Potential  (volte) 0  2     7  17  48 

In  centre  of  fiourlL         /Height  (metres) 0   5    10    15   20 

in  centre  or  court.....  |Potential  (volte) o  5  11   38  88 

From  measurements  made  with  small  balloons 
filled  with  hydrogen  gas,  Exner  obtained,  for  the 
potential  in  free  air,  these  values :  — 

Height  (met.)  17  18  20  2122842527  30344048 
Poten.  (volts)  100  110  {  jjg  130  160  100  100  170  {^  250  280  850 

from  which 

F  =  IT  =6.8^*-- 
d  n  metre 

These  values  were  obtained  with  a  burning  match. 
According  to  Pellat  (Comptes  rendus,  c.  1885).  the 
collecting  efficiency  of  the  match,  compared  with 
water-dropper  and  flame,  is  in  the  ratio  of  1  to  5  to 
10;  so  that,  for  comparison  with  the  observations 
made  here,  where  a  water-dropping  collector  is  em- 
ployed, we  have  as  a  value  for  the  electric  force,  dur- 
ing calm  fine  weather, 

metre 

Another  set  of  observations,  made  on  an  exposed 
mountain-side,  gave  these  results :  — 
Height  (metres)    8       5     8       7     12    14     18    19    20   25   80 
Potential  (volte)  110  {}$  210  {£*}  |*Jj  480  {jjg}  550  880  830  W0 

or  there  is  a  linear  potential  gradient,  but  with  a 
higher  value  than  in  the  preceding  experiments. 
Supposing  a  water-dropper  to  have  been  employed 
instead  of  flame  as  the  collecting  agency,  we  have 
the  value 

d  n  metre 

It  is  evident,  then,  that  this  value  of  the  electrical 
force  of  the  atmosphere  is  uncertain,  and  determined 
largely  by  local  surroundings.  It  is  also  further  af- 
fected by  the  conditions  of  temperature  and  relative 
humidity,  and,  as  intimated,  by  inconstancy  of  the 
collecting  agency.  In  working  toward  that '  electro- 
geodesy'  which  Sir  William  Thomson  has  proposed, 
we  must  determine  and  allow  for  these  and  doubtless 
other  influences.  By  taking  the  mean  of  many  ob- 
servations made  at  different  times,  the  influences  of 
temperature  and  humidity  are  to  some  extent 
avoided.  As  said  above,  the  following  observations 
were  made  simultaneously,  in  1886-87,  at  the  top  of 
the  monument,  500  feet  above  the  ground,  and  at 
the  signal  office,  at  an  elevation  of  50  feet.  The 
instruments  used  were  modifiedMascart  electrometers, 
and  large  water-droppers  with  nozzles  of  the  same 
size.  Similar  methods  and  adjunct  apparatus  were 
employed  at  both  places.    The  values  in  the  follow- 


ing table  appear  to  be  too  Bmall,  judging  from  the 
results  quoted  above.  But  it  is  to  be  remembered 
that  these  observations  are  made  in  both  cases  from 
buildings,  and  the  points  in  air  at  which  the  collect- 
ing  stream  breaks  away  are  not  very  distant  from  the 
side  of  the  building. 


Values  of  electric  force  of  the  atmosphere. 

Mean  value  of  poten- 
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65 
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18 
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483  <*> 

Jan.   29 

26 

418 

141 
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Feb.    9 

54 

1825 

89 

1786 

(a)  On  this  date  some  of  the  values  at  the  lower  station 
were  below  the  zero,  i.e.,  negative :  69  observations. gave 
positive  indications,  averaging  88  volts,  and  18  observations 
gave  negative  values,  averaging  31  volts.  The  negative 
values  have  been  subtracted  from  the  positive,  and  the 
remainder  divided  by  the  total  number  of  observations. 

(6)  Not  simultaneous. 

(c)  At  both  stations  during  rain  the  observations  continued 
for  some  little  while  negative. 

(d)  As  in  (a). 

We  have,  therefore,  from  the  above  table,  a  mean 
value  of  the  potential  for  the  top  of  the  monument 
of  637  volts,  and  a  value  of 

fj  =  4.33  JSg-. 
d  n  metre* 

and  at  the  lower  station  a  mean  value  of  the  poten- 
tial of  124  volts  and  a  value  of 

U  —  8  43  volt 
d  n  metre' 

Therefore  it  would  seem  that  the  mean  value  of  the 
potential  at  the  upper  station  is  about  five  times  that 
at  the  lower  station.  Among  the  observations,  I 
find  one  striking  confirmation  of  this  ratio.  On  Nov. 
3,  1886,  if  we  multiply  the  results  obtained  at  the 
lower  station  by  5,  we  shall  obtain  approximately  a 
duplicate  of  those  at  the  upper  elevation;  this  for  a 
series  extending  from  11  a.m.  until  3  p.m.  In  some 
respects  this  date  was  most  satisfactory,  being  a  dry, 
somewhat  hazy,  autumn  day,  with  light  southerly 
winds,  and  sky  about  half  covered  with  ill-defined 
cirro-stratus  clouds.  The  electrification  at  the  top 
of  the  monument  was  sufficient  to  give  a  spark  a 
millimetre  in  length. 

These  experiments  were  begun  under  the  direction 
of  Prof.  T.  C.  Mendenhall,  to  whom,  and  to  OoL 
T.  L.  Casey,  of  the  Engineer  corps,  U.S.A.,  more 
than  acknowledgment  of  kindness  is  due. 

AliEXANDEB   McAlHB,  M.A. 
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THE  CHARACTERISTIC  CURVES  OF  COM- 
POSITION. 
Augustus  DeMorgan  somewhere  remarks  (I 
think  it  is  in  his  *  Budget  of  paradoxes')  that 
some  time  somebody  will  institute  a  comparison 
among  writers  in  regard  to  the  average  length  of 


mean  word-length  suggested  itself.  The  new 
method,  while  scarcely  more  laborious  than  that 
proposed  by  DeMorgan,  promised  to  yield  results 
more  quickly  and  of  a  definitely  higher  order. 
It  also  had  the  advantage  of  including,  in  its  ap- 
plication, all  that  was  necessary  to  the  determina- 
tion of  mean  word-length ;  so  that,  in  reality,  it 
furnished  two  distinct  tests. 
Preliminary  trials  of  the  method  have  furnished 
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words  used  in  composition,  and  tbat  it  may  be 
found  possible  to  identify  the  author  of  a  book,  a 
poem,  or  a  play,  in  this  way. 

In  reflecting  upon  this  remark  at  various 
times  within  the  past  five  or  six  years,  always 
with  the  determination  to  test  the  value  of  the 
suggestion  whenever  time  for  the  work  seemed 
available,  a  more  comprehensive  and  satisfactory 
method  of  analysis  than  that  based  simply  upon 


strong  grounds  for  the  belief  that  it  may  prove 
useful  as  a  method  of  analysis  leading  to  identi- 
fication or  discrimination  of  authorship,  and  it  is 
therefore  brought  to  the  attention  of  the  scientific 
and  literary  public  in  the  hope  that  someone  may 
be  found  who  is  at  once  able  and  willing  to  secure 
a  satisfactory  test  of  its  validity. 

The  nature  of  the  process  is  extremely  simply 
but  it  may  be  useful  to  point  out  its  similarity,  *.! 


ilarity 


to 
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a  well-known  method  of  material  analysis,  the 
consideration  of  which  actually  drat  suggested  to 
the  writer  its  literary  analogue. 

By  the  use  of  the  spectroscope,  a  beam  of  non- 
homogeneous  light  is  analyzed,  and  its  compo- 
nents assorted  according  to  their  wave-length.  As 
is  well  known,  each  element,  when  intensely  heated 
under  proper  conditions,  sends  forth  light  which, 
upon  prismatic  analysis,  is  found  to  consist  of 
groups  of  waves  of  definite  length,  and  appearing 


every  author,  aa  with  every  element,  this  spec- 
trum persists  in  its  form  and  appearance,  the 
value  of  the  method  will  be  at  once  conceded.  It 
baa  been  proved  that  the  spectrum  of  hydrogen 
is  the  same,  whether  that  element  is  obtained 
from  the  water  or  the  ocean  or  from  the  vapor  of 
the  atmosphere.  Wherever  and  whenever  it  ap- 
pears, it  means  hydrogen.  If  it  can  be  proved 
that  the  word-spectrum  or  characteristic  curve 
exhibited  by  an  analysis  of  '  David  Copperfield ' 


Fia  ».  —  Saownro  nvs  coocps,  or 

in  certain  definite  proportions.  So  certain  and 
uniform  are  the  results  of  this  analysis,  that  the 
appearance  of  a  particular  spectrum  is  indispu- 
table evidence  of  the  presence  of  the  element  to 
which  it  belongs. 

In  a  manner  very  similar,  it  is  proposed  to 
analyse  a  composition  by  forming  what  may  be 
called  a  '  word-spectrum,'  or  ■  characteristic 
curve,'  which  shall  be  a  graphic  representation 
of  an  arrangement  or  words  according  to  their 
length  and  to  the  relative  frequency  of  their  oc- 
"!,  now,  it  shall  be  found  that  with 
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oh,  noi  'Uurn  Trar.' 


is  identical  with  that  of  '  Oliver  Twist,'  of  '  Bar- 
naby  Rudge.'  of  •  Great  expectations.'  of  the 
'  Child's  history  of  England,'  etc.,  and  that  it  dif- 
fers sensibly  from  that  of  '  Vanity  fair.'  or 
'Eugene  Aram,'  or  'Bobinsoa  Crusoe,'  or  'Don 
Quixote,'  or  any  thing  else  in  fact,  then  the  con 
elusion  will  be  tolerably  certain  that  when  it  ap- 
pears it  means  Dickens. 

The  validity  of  the  method  as  a  test  of  author- 
ship, then,  implies  the  following  assumption" : 
that  every  writer  makes  use  of  a  vocabulary 
which  is  peculiar  to  himself,  and  the  character  of 
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which  does  not  materially  change  from  year  to 
year  daring  his  productive  period ;  that,  in  the 
use  of  that  vocabulary  in  composition,  personal 
peculiarities  in  the  construction  of  sentences  will, 
in  the  long-run,  recur  with  such  regularity  that 
short  words,  long  words,  and  words  of  medium 
length,  will  occur  with  definite  relative  fre- 
quencies. 

The  first  assumption  will,  perhaps,  be  admitted 
in  a  general  way,  without  debate.    It  is  easily 


in  their  curves,  and  consequently  as  a  severe  test 
of  the  method,  two  contemporaneous  novelists, 
Dickens  and  Thackeray,  were  selected  for  the  first 
examination.  The  operation  consisted  simply  in 
counting  the  number  of  letters  in  every  word,  and 
recording  the  number  of  words  of  one  letter,  two 
letters,  three  letters,  etc.  The  count  began  in 
both  cases  at  the  beginning  of  the  volume,  and, 
after  a  few  thousand  words  had  been  counted  in 
order,  the  book  was  opened  at  random  near  the 
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Fig.  8.— Two  cOMSBcunvB  groups,  op  okk  thousand  words  bach,  from  'Vanity  fair.' 

BHOW  SENSIBLY  THK  8AMR  AVBRAGK  WORD-LRNOTHB. 


THR8E  GROUTS 


seeo  that  to  prove  or  disprove  the  second  will  re- 
quire the  expenditure  of  an  enormous  amount  of 
labor.  The  following  results  are  offered  as  a 
means  of  properly  exhibiting  the  method,  and 
as  evidence,  in  some  degree  at  least,  of  its  real 
value. 

It  is  important,  first,  to  determine  to  what  ex- 
teat  an  author  may  be  said  to  agree  with  himself  ; 
and,  second,  to  what  extent  does  he  differ  from 
others. 

As  an  instance  in  which  two  writers  might 
well  be  expected  to  greatly  resemble  each  other 


middle,  and  the  count  continued.  In  no  case  was 
any  personal  choice  exercised,  except  that  both 
counts  began  with  the  first  chapter.  Words  were 
counted  always  in  groups  of  one  thousand.  The 
graphic  display  of  the  result  was  made  by  the 
common  method  of  rectangular  co-ordinates, 
using  the  number  of  letters  in  a  word  as  an 
abscissa,  and  the  corresponding  number  of  such 
words  in  a  thousand  as  an  ordinate.  As  an  illus- 
tration, the  first  one  thousand  words  counted  from 
*  Oliver  Twist '  may  be  cited  ;  they  were  as  fol- 
lows :  — 
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Number  of  letters     1     2     84     B     S     7     8     9    10    11    12 
Number  of  words    38  170  KB  17S  1*8  91    82   11    SS    10   18     7 

Even  in  so  email  a  number  as  one  thousand, 
the  relative  distribution  of  words  is  approximately 
the  same  as  in  a  much  larger  number,  although, 
as  would  naturally  be  expected,  accidental  varia- 
tions or  '  runs '  overshadow  personal  characteris- 


placing  the  numbers  showing  letters  in  each  word 
at  points  along  a  horizontal  line  separated  from 
each  other  by  equal  distances,  above  each  of  these 
place  other  points  whose  distance  from  the  base 
line  shall  be  proportional  to  the  number  of  such 
words  in  a  thousand  ;  then  join  these  points  by  a 
broken  line,  and  thecharacteristiccune  is  shown. 
Fig.  1  shows  the  curve  thus  constructed  from 
the  first  thousand  words  in  '  Oliver  Twist,'  the 
numerical  analysis  of  which  is  shown  above. 


following  pages.  In  fact,  when  the  ten  gronps, 
of  a  thousand  words  each,  from  Dickens,  are 
compared  with  ten  similar  groups  from  John 
Stuart  Mill,  no  one  of  the  first  set  could  by 
any  possibility  be  mistaken  for  any  one  of  the 

The  graphic  representation  of  tbe  results  will  be 
readily  understood.  It  is  only  necessary  to  take  a 
sheet  of  'squared'  paper,  or  paper  ruled  in  two 
directions  at  right  angles  to  each  other,  and,  after 


OB  1108,  FaOH  '  OLITIB  TWIST  ' 

The  next  diagram  (fig.  2)  exhibits  five  carves 
constructed  from  the  first  five  thousand  words 
tbe  same  from  work,  in  groups  of  one  thousand 
each.  It  is  presented  in  order  to  show  the  varia- 
tion among  groups  based  on  a  relatively  small 
number  of  words. 

The  superiority  of  this  method  over  that  of 
simple  word  averages,  as  suggested  by  DeMorgan, 
is  clearly  shown  in  fig.  3,  which  exhibits  two  con- 
secutive groups,  of  one  thousand  words  each, 
from  '  Vanity  fair.'  Tbe  numerical  analysis  of 
these  groups  is  as  follows  :  — 
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Letters. 

Words  in  1st  group 


25,169 


Words  In  24  group  83146 


8 


948 


4  5 
187,109 
164  185 


78 
76 


79 
78 


8 


9 


48 

52  86 


10 
90 
28 


11 

10 

6 


12 

10 
5 


18 
2 


14 
8 
2 


It  will  be  seen  that  the  total  number  of  letters 
in  the  first  group  is  4,507,  and  in  the  second  4,508, 
or  an  average  of  4.507  and  4.508  letters  to  each 
word  in  the  respective  groups.    If  this  average, 


ist.  One  of  the  curves  shows  an  excess  of  nine- 
letter  words,  which  does  not  appear  in  the  other. 
They  agree  in  showing  a  greater  number  of 
six-letter  words  than  a  smooth  curve  would  de- 
mand. This  excess  may  persist,  and  prove  to 
be  a  real  characteristic  of  Dickens's  composition. 
Fig.  5  exhibits  these  two  groups  of  five  thousand 
words  combined  in  one  of  ten  thousand,  giving  a 
curve  of  greater  smoothness,  and  approximating 
still  more  closely  to  the  normal  curve  of  the  writer. 
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Fig.  6.  —  Cukye  for  ton  thousand  words  prom  '  Olivbr  Twist.' 


or  *  mean  word-length,'  be  alone  considered,  the 
two  groups  must  be  regarded  as  sensibly  identi- 
cal ;  but  an  inspection  of  the  diagram  shows  that 
they  are  in  reality  quite  different. 

When  the  number  of  words  in  a  group  is  in- 
creased to  fiie  thousand,  the  accidental  irregu- 
larities begin  to  disappear,  the  curve  becomes 
smoother,  approximating  more  nearly  to  the  nor- 
mal curve  which,  it  is  assumed,  is  characteristic 
of  the  writer.  Fig.  4  exhibits  two  groups,  each  of 
five  thousand  words,  from  *  Oliver  Twist,'  and  it 
will  be  seen  that  considerable  differences  still  ex- 


In  fig.  6,  two  groups  of  five  thousand  words 
each,  from  *  Vanity  fair,'  are  shown ;  and  in 
fig.  7,  two  groups  of  ten  thousand  each,  from 
4  Oliver  Twist '  and  *  Vanity  fair,'  are  placed  side 
by  side  for  comparison,  the  former  being  repre- 
sented by  the  continuous  line,  and  the  latter  by 
the  broken  line.  Although  these  curves  differ, 
and  while  it  is  believed  that  the  difference  will 
persist  with  an  increased  number  of  words,  it  is 
certainly  surprising,  that  in  the  analysis  of  ten 
thousand  words  from  Dickens,  and  the  same 
number  from  Thackeray,  so  close  an  agreement 
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should  be  found.  This  agreement  is  particularl y 
striking  in  words  of  eleven,  twelve,  and  thirteen 
letters,  the  numerical  comparison  of  which  is  as 
f  oIIowb  :  — 


Nnmbsr  of  tBttore. 

Number  of  words  Id  Dickens 

Number  o(  words  In  Thukeny... 


ista  ;  but  I  confess  to  considerable  surprise  on  find- 
ing from  the  very  beginning,  that  although,  on 
the  whole,  this  anticipation  was  realized,  the  word 
which  occurred  most  frequent  ly  was  not  the  three- 
letter  word,  as  with  both  Dickens  and  Thackeray, 
bnt  the  word  of  two  letters.  Indeed,  the  word  at 
two  letters  was  not  only  relatively  more  frequent, 
but  absolutely ;  that  is  to  say,  it  occurred  more 
frequently  in  the  composition  of  Hill  than  in  that 
of  either  of  the  novelists,  and  with  great  uniform- 
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This  closeness  to  identity  must  be  largely  the  re- 
sult of  accident,  and  it  would  not  be  likely  to 
repeat  itself  in  another  analysis. 

The  writer  next  examined  was  John  Stuart 
Mill ;  and  to  test  the  persistence  of  form  in  com- 
positions belonging  to  different  periods  of  the  au- 
thor's life,  and  upon  different  subjects,  two  groups 
of  five  thousand  words  each  were  taken, —  one 
from  his  '  Political  economy,'  and  the  other  from 
his  'Essay  on  liberty.'  It  was  anticipated,  of 
course,  that  words  of  greater  length  would  occur 
far  more  frequently  than  in  the  case  of  the  novel- 
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ity,  as  it  was  in  excess  in  each  thousand  of  the 
ten  analyzed.  The  explanation  is  easy,  and  is  to 
be  found  in  the  liberal  use  of  prepositions  in  sen- 
tence'building.  The  proposed  method  of  analysis 
is  designed  to  reveal  any  peculiarity  of  this  kind, 
and  the  exemplification  of  its  power  thus  early  in 
the  work  was  encouraging. 

Figs.  6  and  9  show  the  curves  for  five  thousand 
words  from  the  '  Political  economy '  and  from  the 
'Essay  on  liberty.'  It  will  be  observed,  thai, 
while  they  differ  considerably,  there  is  still,  in  ■ 
general  way,  a   striking   resemblance,  and   thst 
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they  are  in  marked  contrast  with  the  curves  of 
the  novelists.  An  interesting  esse  was  furnished 
in  two  recent  addreHBes  on  the  labor  question  by 
Hr.  Edward  Atkinson.  Id  reality,  one  address 
was  given  to  two  very  different  audiences.  One 
was  made  up  from  the  workingmen  of  Provi- 
dence, and  the  other  from  the  alumni  of  the  An- 
dover  theological  seminary.  On  reading  the  two, 
one  cannot  avoid  being  struck  by  the  marked  dif- 
ference in  style,  although  the  two  papers  are  much 


The  average  length  of  ten  thousand  words  in  his  ad- 
dresses on  the  labor  question  is  4.298  letters.  The 
mean  word-length  of  the  writers  thus  far  exam- 
ined, based  upon  a  count  of  ten  thousand  words 
from  eacb,  is  as  follows :  — 

Dfakaaa...'  .*.'. '.'.'.'.'.'.'.'.'.'.'.'.'.       '.'.'.'.  '.'.'.'.'.'.'.'.'.'.'.'.tMM 

Thaclertr. .4.481 

■   Mill 4.T7B 

A  friend  has  furnished  me  with  the  result  of 
the  count  of  the  first  five  thousand  five  hundred 
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alike  in  substance.  It  was  interesting,  then,  to 
inquire  whether  their  curves  of  composition 
would  show  any  marked  resemblance.  An  analy- 
sis of  five  thousand  words  from  each  paper  was 
made,  and  the  result  is  shown  in  fig.  10.  A 
very  satisfactory,  indeed  a  striking,  general  re- 
semblance will  be  observed ;  and  it  "ill  also  be 
seen  tbat  Mr.  Atkinson's  curve  differs  decidedly 
from  others  previously  figured  and  described.  It 
is  shown  in  contrast  with  that  of  John  Stuart  Milt 
in  fig.  11.  Mr.  Atkinson's  composition  is  remark- 
able in  respect  to  the  shortness  of  the  words  used. 


words  of  Caesar's  'Commentaries.'  The  mean 
word-length  is  6.065.  The  most  extensive  word- 
counting  that  I  know  of  is  that  of  the  words  and 
letters  in  the  Bible.  I  cannot  vouch  for  the  reli- 
ability of  the  information  which  periodically  Boats 
through  the  columns  of  the  public  press,  that  the 
Old  Testament  contains  592,408  words  with  2,728,- 
100  letters,  and  the  New  Testament  181.253  words 
with  888,380  letters.  It  is  interesting  to  note,  how- 
ever, that  these  numbers  give  averages  of  4.604 
and  4.635  respectively,  agreeing  within  leas  than 
one-half  of  one  per  cent. 
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Before  making  an  analysis  of  Mr.  Atkinson's 
composition,  and  after  having  counted  more  than 
thirty  thousand  from  other  writers,  I  had  con- 
cluded that  a  group  of  one  thousand  words  whose 
average  length  was  less  than  four  letters  would 
not  occur,  except  in  compositions  especially  writ- 
ten in  short  words.  Out  of  ten  sucb  groups  from 
Mr.  Atkinson's  addresses,  however,  one  was  found 
whose  mean  word-length  wag  8.991.  I  have  re- 
cently received  from  him  a  brief  paper,  entitled 


method  of  analysis  and  id  en  t  ideation  has  been 
furnished  by  several  friends  who  have  bad  the 
patience  to  enumerate  the  letters  in  many  thou- 
sand words  from  different  sources.  Prof.  Stanley 
Coulter  sends  me  the  result  of  a  count  of  ten 
thousand  from  Dickens's  'Christmas  carol.'  He 
writes.  "I  became  exceedingly  interested  in  watch- 
ing how  little  tricks  of  composition  affected  the 
'  curve.'  For  instance,  one  of  the  character*, 
'  Scrooge,'  appears  in  one  place  very  often,  and  an 
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'  How  do  we  all  get  a  living!'  which  was  pub- 
lished in  Work  and  wages,  and  in  Ihe  preparation 
of  wbicb  he  made  a  special  effort  to  use  the  sim- 
plest language  possible.  The  article  contains  a 
little  more  than  two  thousand  wordi,  the  number 
being  loo  small  for  the  construction  of  a  curve 
which  would  be  comparable  with  those  already 
exhibited.  The  general  form  of  one  based  upon 
two  thousand  words  is  similar  to  that  previously 
obtained  from  tbe  same  writer,  and  the  mean 
word-length  is  8.771. 
Interesting  evidence  of    the    validity  of   this 


excess  of  7's  is  the  result ;  in  another  place  '  Fit 
ziwig,'  and  the  B's  creep  up  [this  is  doubtless  owing 
to  the  frequent  appearance  of  the  names].  Olher 
variations  and  excesses  seem  to  come  from  Dick- 
ens's love  of  certain  form*  of  description,  which 
he  iterates  and  reiterates  upon  a  single  page." 

I  have  plotted  these  ten  thousand  words  from 
the  '  Carol '  with  the  ten  thousand  already  shown 
from 'Oliver  Twist.'  in  fig.  13.  A  very  close  re- 
semblance will  he  observed,  and  it  will  be  noticed 
that  the  mean  of  tbese  two  curves  would  be  free 
from  certain  irregularities  which  occur  in  both. 
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and  would  be  a  much  closer  approximation  to  the 
normal  characteristic  curve  of  Dickens. 

It  ie  hardly  necessary  to  say  that  the  method  is 
not  necessarily  confined  to  the  analysis  of  a  com- 
position by  means  of  its  mean  word -length  :  it 
may  equally  well  be  applied  to  the  study  of  syl- 
lables, of  words  in  sentences,  and  in  various  other 
ways.  The  results  thus  far  obtained  from  its  ap- 
plicatioD  would  appear  to  justify  the  claim  that  it 
is  worthy  of  a  thorough  test  through  which  the 


Many  interesting  applications  of  the  process 
will  suggest  themselves  to  every  reader ;  the  most 
notable,  of  course,  being  the  attempt  to  solve 
questions  of  disputed  authorship,  such  as  exist  in 
reference  to  the  letters  of  Junius,  the  plays  of 
Shakspeare,  and  other  less  widely  known  ex- 
amples. It  might  also  be  utilized  in  comparative 
language  studies,  in  tracing  the  growth  of  a  lan- 
guage, in  studying  the  growth  of  the  vocabulary 
from  childhood  to  manhood,  and  in  other  direc- 
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validity  of  its  assumptions  might  be  proved  or 
disproved.  Its  principal  merits  are,  that  it  offers 
a  means  of  investigating  and  displaying  the  mere 
mechanism  of  composition,  and  that  it  is  purely 
mechanical  in  its  application.  In  virtue  of  the 
first,  it  might  reveal  characteristics  which  a  writer 
would  make  no  attempt  to  conceal,  being  himself 
unaware  of  their  existence ;  and ,  of  the  second, 
the  conclusions  reached  through  its  use  would  be 
independent  of  personal  bias,  the  work  of  one 
person  in  the  study  of  an  author  being  at  once 
comparable  with  that  of  any  other. 


tions  too  numerous  to  be  catalogue:!.  An  illus- 
tration of  its  application  to  another  language  is 
shown  in  the  analysis  of  more  than  five  thousand 
words  in  Caesar's  '  Commentaries.'  already  referred 
to,  which  is  represented  in  fig.  13.  The  curve 
shows  a  relatively  large  use  of  long  words,  and 
its  peculiar  feature  is  the  evident  indication  or 
two  maximum  ordinates  nearly  equal  to  each 

From  the  examinations  thus  far  made,  I  am 
convinced  that  one  hundred  thousand  words  will 
and  sufficient  to  furnish  the  cbarac- 
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Grinneli  Land,  and  a  casual  observation  of  high 
water  at  the  head  of  Greely  Fiord,  during  the 
progress  of  the  readings  at  Fort  Conger,  with  a 
dozen  or  more  high  and  Ion  waters  noted  during 
the  retreat  through  Kennedy  Channel  and  Kane 
Basin.  The  original  records,  too  bulky  for  easy 
transportation,  were  left  stored  at  Fort  Conger 
when  the  party  abandoned  that  station  ;  but  close 
transcripts,  previously  prepared  and  carefully 
verified,  were  brought  away  by  Lieutenant  Greely, 


at  stations  beset  with  heavy  ice,  even  short  seriea 
are,  as  a  rule,  sadly  out  of  joint  and  comparatively 
worthless.  Unless  the  stability  of  the  gauge  ia 
absolutely  assured,  which  can  seldom  be  the  case, 
only  frequent  resort  to  levels  between  the  gauge 
and  one  or  more  permanent  bench-marks  on  shore 
can  insure  scientific  value  to  the  observations. 
At  Fort  Conger  the  observations  of  the  first  year 
depended  in  this  respect  upon  a  gauge  that  seems 
to  have  been  stable,  those  of  the  second  upon 
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sod  on  his  return  to  this  country  referred  to  the 
superintendent  of  the  coast  and  geodetic  survey, 
and  later  were  placed  in  the  hands  of  Mr.  Alex. 
8.  Christie,  chief  of  the  tidal  division  of  the  office, 
for  reduction  and  discussion. 

The  weak  point  of  tidal  observations  is  almost 
invariably,  even  in  middle  latitudes;  the  instability 
of  the  staff  and  the  undetermined  fluctuations  in 
altitude  of  the  staff  zero  ;  so  that  it  not  infre- 
qnratly  happens  that  a  satisfactory  reduction  of 
all  the  observations  to  the  same  plane  of  reference 
is  a  wholly  intractable  problem.     In  high  latitudes, 


series  of  spirit-levels.  Only  two  months  of  the 
series  were  in  much  doubt,  and  a  tolerably  satis- 
factory adjustment  of  these  was  finally  effected. 
The  observations  bear  abundant  internal  evidence 
of  a  conscientious  and  persistent  endeavor  to  se- 
cure trustworthy  and  precise  results ;  and,  although 
they  are  far  from  equalling  observations  of  stand- 
ard excellence  in  middle  latitudes,  tbey  are  be- 
lieved to  constitute  the  longest  and  best  series  ever 
brought  back  from  the  arctic  seas. 

Following  are  some  of  the  results  of  a  non-har- 
monic analysis  of  the  observations  at  Fort  Conger : 
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the  mean  lunitidal  intervals  are  llh  33™. 8  and 
17h  45m  3  .  tne  mean  range  i9  1.828  metres ;  the 
semi-mensual  curves  for  intervals  and  heights  give 
the  age  of  the  tide  1.4  days,  the  moon  tide  2.2 
times  the  sun  tide,  and  satisfy  closely  the  equi- 
librium formulae  of  Bernouilli.  The  diurnal  in- 
equality in  height  is,  in  comparison  with  the 
whole  tide,  three  times  as  small  as  in  Smith 
Sound ;  the  influence  of  the  sun  in  producing  it 
is  practically  equal  to  that  of  the  moon ;  it  van- 


non  of  diurnal  inequality  is  then  taken  up  as  a 
problem  in  kinematics,  the  diurnal  inequality 
wave  is  analyzed  into  its  principal  component*, 
and  the  sidereal  period  shown  to  have  place  at 
still  other  stations  both  within  and  without  the 
arctic  circle,  and  to  be  a  rule  rather  than  an  excep- 
tion. The  results  of  an  harmonic  analysis  of  the  first 
year's  observations  will  be  found  in  the  report:  in 
so  far  as  they  relate  to  the  same  matters,  they  con- 
firm the  results  previously  found  and  stated  abore. 
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TWO  GROUPS,  OP  TEN  THOUSAND  WORDS  EACH,  FROM  DlCKBNS:    'OLIVER  TWIST,' 

'CHRISTMA8   CAROL,' . 


ishes  for  high  water  2*  22h  after,  for  low  water 
ld08h  before,  the  vanishing  of  the  moon's  declina- 
tion, and  the  interval  of  the  two  former  events 
appears  to  be  independent  of  the  solar  declination. 
A  method  of  graphical  analysis,  due  to  the  late 
Assistant  L.  F.  Pourtales  of  the  U.S.  const  survey, 
brings  out  the  fact  that  the  diurnal  inequality  at 
Fort  Conger  is  caused  by  a  wave  that  has  a 
sidereal  day  for  its  mean  period  ;  the  same  thing 
is  also  shown  to  obtain  at  Port  Foulke  .and  Van 
Rensselaer  harbor  in  Smith  Sound,  and  at  Thank 
God  harbor  in  Polaris  Bay.   The  general  phenome- 


A  comparative  study  of  the  specific  characters 
of  the  Fort  Conger  and  other  arctic  tides  with  the 
cotidal  lines,  widths,  and  depths  of  the  tidal 
avenues  to  the  Polar  Ocean,  with  whatever  other 
tidal  data  from  high  latitudes  was  accessible,  re- 
sulted in  certain  inferences  stated  in  the  report 
and  which  may  perhaps  be  tolerated  here.  The 
weakness  of  the  tide-producing  forces  near  the 
pole  and  a  propensity  to  dissipate  as  a  free  wave 
as  soon  as  formed,  in  waters  of  even  moderate 
depth,  are  two  causes  operating  to  prevent  the 
generation  of  local  tides  of  appreciable  magni- 
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tude  in  that  region.  The  tides  of  the  Pacific  are 
not  likely  to  make  themselves  felt  in  that  vast  ex- 
panse through  a  strait  only  some  forty  miles  in 
width  and  less  than  thirty  fathoms  in  depth,  with 
far-stretching  shoal  approaches  on  either  side. 
On  the  other  hand,  the  relation  of  the  Polar  to 
the  Atlantic  Ocean  is  so  intimate  as  to  amount  to 
identity.  The  continuity  of  the  Atlantic  basin 
has  been  demonstrated  by  soundings  up  to  and 
beyond  the  80th  parallel.  The  channel  between 
Spitzbergen  and  the  European  coast  is  about  a 


But  the  laws  of  the  tides  in  the  circumpolar 
seas,  a  cut  de  sac  into  which  run  the  tides  of 
an  ocean  stretching  from  pole  to  pole,  and  where 
the  absence  of  controlling  astronomical  forces 
is  favorable  to  tidal  anarchy,  can  only  be 
determined  with  certainty  from  long  series  of  ob- 
servations at  stations  generously  distributed  about 
the  polar  basin.  The  establishment  and  mainte- 
nance by  Lieutenant  Greely  of  one  such  station, 
and  his  preservation  of  the  records  of  observation, 
will  be  regarded  as  substantial  services  to  science 
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Kindred  fathoms  deep  and  four  hundred  miles  in 
vidth ;  that  between  Spitzbergen  and  Greenland 
las  about  the  same  width,  but  is  one,  two,  and 
fcree  miles  deep.  The  tides  of  the  circumpolar 
eas  cannot  avoid  forming  a  part  of  the  Atlantic 
yBtem.  As  to  the  tide  in  Lady  Franklin  Bay,  it 
earns  almost  a  certainty  that  it  is  chiefly  an  At- 
antic  tide  that  has  flowed  up  through  the  Spitz- 
wrgen  Sea,  rounded  Greenland,  and  entered  Robe- 
on  Channel  from  the  north,  where  it  probably 
neets  another  and  fainter  Atlantic  tide  from  the 
oath,  which,  delayed  and  spent  in  the  shallow 
flTest  Greenland  seas,  comes  into  Lady  Franklin 
tay  two  or  three  hours  later. 


by  all  interested  in  this  branch  of  physical  in- 
quiry. A.  S.  C. 


AGRICULTURE  IN  ENGLAND  IN  1886. 

In  outlining,  in  a  recent  number  of  Science  (iz. 
No.  212),  the  reports  presented  by  the  British  com- 
mission on  the  existing  trade  depression,  special  at- 
tention was  called  to  the  fact  that  it  was  admitted 
on  all  hands  that  the  agricultural  classes  were  the 
worst  sufferers.  The  lower  prices  of  agricultural 
produce  were  very  far-reaching  in  their  conse- 
quences. For  this  reason  the  latest  returns  as  to 
that  produce  are  of  timely  interest ;  and  we  con- 
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dense  them  from  a  recent  parliamentary  paper 
which  shows  the  extent  of  acreage,  and  the  esti- 
mated average  produce  per  acre,  of  the  principal 
crops  of  the  United  Kingdom  for  1886.  The  esti- 
mate is  based  on  returns  received  from  about 
14,000  parishes. 

The  figures  show  that  during  the  year,  England 
produced  a  wheat-crop  of  58,071,171  bushels, 
which  shows  the  large  falling-off  of  15,950,077 
bushels,  or  more  than  21  per  cent  on  the  year  1885, 
at  an  estimated  average  in  1886  of  26.87  bushels  an 
acre,  against  31.51  bushels  in  the  year  before.  The 
falling-off  from  the  average  yield  of  an  acre  ap- 
pears in  all  the  counties  of  England  except  four. 
For  Wales  the  estimated  total  produce  of  wheat 
amounted  to  1,501,075  bushels,  at  an  average  rate 
of  21.86  bushels  an  acre,  being  .33  of  a  bushel 
above  the  estimated  normal  average.  For  Scotland 
the  total  produce  of  wheat  is  shown  to  be  1,895.- 
652  bushels,  at  an  average  rate  of  83.77  an  acre, 
which  may  be  compared  with  an  average  of  34.33 
in  1885.  The  year's  average,  though  smaller  than 
the  previous  year's,  is  larger  by  nearly  a  bushel 
than  the  ordinary  average.  The  aggregate  results 
for  wheat  in  Great  Britain  thus  amount  to  61,467,- 
898  bushels,  as  compared  with  77,587,666  in  the 
preceding  year,  while  the  acreage  under  wheat 
was  7.8  per  cent  below  that  of  1885.  Ireland  also 
shows  a  diminution  in  the  production  of  wheat, 
the  numbers  of  bushels  being  1,879,987  as  against 
2,048,103,  a  decrease  of  8.21  per  cent. 

Of  barley,  the  United  Kingdom  produced  78,- 
809,607  bushels,  as  against  85,721,632  in  1885,  and 
this  decrease  of  8.65  per  cent  is  shared  by  all  parts 
of  the  kingdom.  The  return  for  oats  is  more 
favorable,  as  the  production  of  the  whole  king- 
dom was  169,376,088  bushels,  an  increase  of  5.57 
per  cent  over  160,440,907  bushels,  the  yield  of  the 
preceding  year.  In  this  crop  Wales  is  the  only 
portion  of  the  kingdom  where  there  is  a  decrease, 
and  that  is  .very  small. 

The  pulse-crops  are  again  a  partial  failure  in 
many  counties,  and  the  production  of  beans  and 
peas  shows  unsatisfactory  results  when  compared 
with  the  normal  rate  of  yield.  The  numbers  for 
the  whole  kingdom,  however,  show  an  advance  on 
those  of  1885,  being,  for  beans,  10,807,187  bushels, 
an  increase  of  15  per  cent ;  for  peas,  5,855,382,  an 
increase  of  35  per  cent. 

Of  the  root-crops,  potatoes  show  a  decrease 
from  6,374,242  tons  to  5,885,487,  a  falling-off  of 
8.45  per  cent;  and  of  this,  Ireland  bears  more 
than  her  share,  as  the  returns  from  that  country 
fell  off  16  per  cent.  Wales  and  Scotland,  on  the 
other  hand,  are  a  little  above  the  average.  Tar- 
nips  show  an  improvement  in  all  the  four  divis- 
ions of  the  kingdom,  having  risen  from  24,062,- 


608  tons  to  33,957,415,  which  means  an  increase  of 
over  41  per  cent.  Mangold,  again,  shows  nearly 
as  large  an  increase,  from  5,969,523  tonB  to  7,788,- 
811  tons,  which  is  over  30  per  cent. 

The  hay-crop  from  grass  grown  on  permanent 
pasture-land  is  shown  to  exceed  slightly  the  aver- 
age yield  an  acre  in  Great  Britain,  the  total  prod- 
uce amounting  to  5,768,235  tons,  while  that  from 
clover  is  at  the  normal  average  of  3,311,449  tons, 
the  total  produce  of  both  descriptions  thus  show- 
ing an  aggregate  of  9,074,684  tons.  Hops  show  a 
decided  gain  in  the  year,  as  the  yield  in  1886  wis 
776.144  hundredweight  as  against  509,170  hundred- 
weight in  1885,  or  an  increase  of  over  52  per  cent 

The  tables  show,  that,  on  comparing  the  figure 
for  1886  in  Great  Britain  relating  to  the  produce 
of  the  crops  dealt  with,  mangold,  hop6,  and  hay 
are  the  only  ones  showing  an  increase  on  the  es- 
timated ordinary  average  yield.  Corn  and  poise 
crops,  potatoes,  and  turnips  all  show  a  decrease 
on  the  average,  though  in  some  cases  they  are  in 
advance  of  the  previous  year.  The  returns  for 
Ireland  show  a  decrease,  on  the  average,  of  wheat, 
barley,  beans,  and  potatoes,  and  an  increase  of 
oats,  pea 8,  turnips,  mangold,  and  hay. 


NATURAL  GAS. 


In  a  paper  on  the  pressure  and  composition  of 
natural  gas,  read  before  the  Engineer?'  club  of 
Philadelphia,  Dr.  H.  M.  Chance  stated  that  there 
are  no  records  of  the  gas-pressure  first  shown  by 
the  larger  wells  The  recorded  pressures  were 
nearly  all  observed  after  the  gas  had  been  blowing 
off  for  some  weeks,  months,  or  even  years ;  and 
the  pressure  then  shown  by  a  gauge  is  evidently 
no  measure  of  the  pressure  under  which  the  gas 
exists  in  the  rock,  for  the  gas  soon  becomes  ex- 
hausted from  the  immediate  vicinity  of  the  well, 
which  then  draws  its  supply  from  a  considerable 
distance,  and  perhaps  through  bands  of  rock  of 
such  texture  —  and  perhaps  even  through  the  day 
filling  of  crevices  —  that  the  pressure  shown  at  the 
well  may  be  only  a  fraction  of  the  actual  pressure. 

Hence,  while  recorded  pressures  range  from 
about  600  down  to  200  pounds  per  square  inch, 
there  is  every  reason  to  believe  that  the  actual 
pressures  are  perhaps  from  500  to  1,000  pounds 
per  square  inch,  or  even  in  some  cases  much 
greater,  but  still  being  less  than  the  maximum  as 
limited  by  depth.  This  maximum  is  very  muck 
less  than  the  pressure  necessary  to  effect  .liquefac- 
tion, and  the  supposition  that  (he  gas  exists  as  a 
liquid  must  therefore  be  abandoned. 

One  of  the  most  interesting  phenomena  recently 
observed  in  natural  gas  is  its  variability.  The  an- 
alyses of  Professor  Sadtler,  made  some  nine  years 
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ago,  showed  that  gas  from  wells  located  in  dis- 
tricts not  connected  with  each  other  was  similar 
in  composition,  but  that  the  percentages  of  the  dif- 
ferent gases  present  varied  widely  ;  and  more  re- 
cent analyses  show  that  gas  from  wells  in  the  same 
'  pool/  and  even  that  from  the  same  well,  is  sub- 
ject to  dady  and  even  hourly  variations  in  com- 
position. When  it  was  found  that  the  calorific 
value  of  the  fuel  was  subject  to  change  from  time 
to  time,  as  shown  by  variations  in  temperature  of 
the  furnaces,  and  in  the  steam-pressure  of  boilers 
under  which  it  was  burnt,  this  was  at  first  sup- 
posed to  be  due  to  differences  in  pressure ;  that  is, 
in  the  quantity  of  gas  delivered  to  the  burners  in 
the  fire-box.  Automatic  pressure  regulators  were 
introduced,  and  the  producing  companies  per- 
fected a  system  by  which  the  pressures  were 
maintained  at  a  nearly  constant  figure,  yet  the 
same  variations  were  observed.  The  chemists 
then  began  to  examine  the  gas,  and  soon  found 
that  it  was  extremely  variable  in  composition. 
The  following  table  shows  the  results  of  ten 
analyses  of  natural  gas,  the  first  four  being  made 
from  gas  taken  from  the  same  well  at  different 
times,  and  the  others  from  the  gas  of  different 
wells  in  different  districts  :  — 


*  Anthropogeographie,'  which  gave  rise  to  numer- 
ous discussions,  and  was  an  incentive  to  many  re- 
searches of  a  similar  kind.  The  new  periodical 
belongs  to  this  class  of  publications.  Supan  sets 
forth  his  plan  in  the  introduction.  He  intends  to 
give  a  collection  of  reliable  data  arranged  from 
geographical  points  of  view.  Thus  he  hopes  to 
give  material  that  will  be  useful  by  its  clearness, 
and  will  enable  the  student  to  investigate  the  his- 
tory of  commercial  life.  "  Whoever  intends  to 
study  the  relation  between  man  and  nature,"  he 
says,  "  must  not  confine  his  researches  to  a  brief 
period.  I  am  convinced  that  the  geography  of 
civilization  must  be  studied  from  an  historical 
stand-point.  Here  is  the  place  where  geography 
and  history  will  meet  again ;  this  is  the  way  in 
which  geography  may  become  a  practical  science 
in  the  noblest  sense  of  the  word." 

Supan  arranges  the  statistical  data  contained  in 
the  report  of  the  tenth  census  of  the  United 
States  into  four  principal  groups,  and  proves  that 
the  north-eastern  states  have  largely  an  industrial 
population.  In  the  central  group  industrial  and 
agricultural  population  are  almost  of  equal  impor- 
tance, while  in  the  southern  the  agricultural  one 
predominates.     In  the  western  states  the  influence 
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SUPANS   JOURNAL  OF  COMMERCIAL 

GEOGRAPHY. 

The  latest  supplement  of  Petermann's  Mitthei- 
lungen  forms  the  first  number  of  a  journal  of  com- 
mercial geography.  Prof.  A.  Supan,  the  able 
editor  of  the  Mittheilungen,  intends  to  give  in  the 
new  periodical  at  regular  intervals  a  report  on  the 
agricultural  and  industrial  produce  and  of  the 
commerce  of  all  continents  successively.  The 
present  number  contains  a  brief  introduction  and 
the  report  on  America.  The  principal  feature  of 
the  new  journal  is  the  use  of  the  results  obtained 
by  statistical  observations  for  geographical  pur- 
poses. German  geographers  of  late  apply  much 
of  their  time  and  work  to  studying  the  mutual  re- 
lation between  geographical  phenomena  and  the 
history  of  mankind.     We  call  to  mind  Ratzel's 

ArdUv  /Mr  WirthmkafUpeograpMe.  I.  Nordamerika. 
KrganxongBheft  No.  84  xu  Ptttrmann'$  MiWuilungen.  By 
A-Sutax.    Gotha,  Justus  Perthes. 


of  the  mineral  resources  is  characteristic.  Su pan's 
discussion  of  the  agriculture  of  North  America 
is  accompanied  by  several  maps  which  give  a 
clear  idea  of  the  distribution  of  cultivated  land 
and  of  the  culture  of  wheat  cotton,  and  tobacco. 
The  tables  are  so  arranged  as  to  show  the  moving 
of  the  principal  district  of  production  from  east  to 
west  which  began  between  the  years  1850  and 
1860.  In  1850  the  maximum  of  production  was 
found  in  the  southern  Atlantic  states ;  in  1860  it 
had  moVed  to  the  Mississippi-Ohio  group.  At  the 
same  time  the  minimum  moved  from  the  prairie 
states  to  the  plateaus.  The  agriculture  of  the 
whole  east  shows  a  permanent  decrease,  the 
northern-central  and  the  western  states  a  perma- 
nent increase  of  their  relative  importance,  while 
the  southern  states  have  remained  stationary.  The 
rapid  increase  of  the  importance  of  agriculture 
which  prevailed  in  the  Mississippi  and  Ohio 
group  during  the  last  thirty  years  has  ceased, 
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and  in  their  stead  the  prairie  states  are  rapidly 
developing. 

We  point  out  only  a  few  of  the  important  re- 
sults Supan  obtained  by  the  geographical  arrange- 
ment of  statistical  data  and  of  his  critical  remarks 
on  the  available  material.  In  studying  the  indus- 
try and  agriculture  of  the  United  States,  he  again 
divides  them  into  four  groups,  — the  north-eastern 
industrial  district,  the  southern  and  central  agri- 
cultural district,  the  mining  district  of  the  western 
plateaus,  and  the  Pacific  district,  in  which  agri- 
culture prevails  while  mining  and  industry  are  of 
considerable  importance.  The  character  of  the 
United  States  is  still  that  of  an  agricultural  coun- 
try, but  industry  is  growing  rapidly  upon  agricul- 
ture. As  compared  to  these,  mining  is  insignifi- 
cant, the  whole  mineral  production  being  only 
eighteen  per  cent  of  the  agricultural.  As  we  ap- 
proach the  southern  states,  the  industry  decreases, 
while  agriculture  increases.  Going  west,  indus- 
try decreases,  and  is  a  minimum  in  the  prairie 
states ;  farther  west  its  importance  is  again  in- 
creasing. The  north-eastern  states  have  changed 
their  character  from  that  of  agricultural  states  to 
industrial  ones.  The  industry  of  the  United  States 
is  founded  upon  the  produce  of  agriculture,  and 
every  province  works  up  its  native  material,  —  the 
southern  states,  cotton;  the  southern-central  states, 
tobacco,  iron,  etc.  The  New  England  states  form 
the  only  exception.  Cotton,  wool,  and  leather 
manufacture  are  the  predominating  industries,  — 
though  cotton  does  not  grow  there,  —  and  stock- 
raising  is  of  no  importance.  The  industry  of  this 
region  has  the  same  character  as  that  of  England. 
It  consumes  for  manufacture  the  produce  of  for- 
eign countries.  A  map  accompanying  the  report 
illustrates  the  distribution  of  industrial  production 
in  North  America. 

The  data  on  the  commerce  of  the  United  States 
do  not  refer  to  1880,  as  those  on  production  do,  but 
are  the  mean  of  the  five  years  1880-84.  Supan 
prefers  this  method  on  account  of  the  irregular 
fluctuations,  which  are  of  greater  importance  in 
commerce  than  in  production,  lie  arranges  the 
commerce  of  the  seaports  so  as  to  show  that  those 
of  the  northern  Atlantic  coast  are  importing 
while  the  southern  ones  are  exporting.  In  the  in- 
terior the  lake  district  as  far  as  Cleveland  is  im- 
porting; farther  west  it  is  exporting.  On  the 
Pacific  coast  the  northern  ports  are  exporting,  the 
southern  ones  are  importing,  while  in  San  Fran- 
cisco both  branches  are  of  equal  value.  The  ex- 
port of  manufactures  is  steadily  increasing  in  value 
as  compared  to  that  of  agricultural  produce. 

The  statistical  data  on  Canada  show  that  the 
proportion  of  the  industrial  and  agricultural  pop- 
ulation is  about  the  same  as  in  the  United  States. 


The  principal  difference  is,  that  the  proportion 
is  evenly  distributed  in  all  parts  of  Canada, 
while  very  wide  differences  exist  throughout  the 
United  States.  Canada  is  now  in  a  stage  the 
United  States  passed  through  before  the  rapid  de- 
velopment of  the  western  states  and  territories. 
The  western  provinces  of  Canada  are  not  yet  as 
far  developed  as  those  of  the  United  States,  and 
the  shifting  of  production  to  the  prairies,  which 
has  been  going  on  here  for  more  than  thirty  years, 
has  scarcely  begun  there. 

The  present  volume  shows  that  results  of  emi- 
nent practical  value  may  be  obtained  by  the  ap- 
plication of  geographical  methods  to  sociological 
problems.  It  opens  new  points  of  view  to  the 
student  of  political  economy,  showing  the  close 
connection  between  man  and  the  country  he  in- 
habits. F.  Boas. 


Starting  from  the  common  observation  that 
when  we  do  hard  thinking  we  cannot  at  the  same 
time  use  our  muscles  actively,  Dr.  J.  Loeb  (Pfln- 
ger's  Archivf.  Physiologic)  has  attempted  to  esti- 
mate quantitatively  the  relation  between  physical 
and  psychical  activity.  His  method  was  to  record 
his  maximum  grip  on  a  dynamometer  ;  then,  af- 
ter a  short  rest,  to  begin  some  mental  work ;  and. 
while  engaged  in  this,  to  reeord  the  maximum 
grip  once  more.  The  result  was,  that  the  latter 
grip  was  decidedly  less  powerful,  and  that  the  dif- 
ference between  it  and  the  former  grip  was  the 
greater,  the  more  difficult  and  absorbing  the  men- 
tal process.  For  instance :  in  one  case  the  normal 
grip  with  the  left  hand  depressed  the  lever  of  the 
dynamometer  to  77°  ;  while  reading  and  under- 
standing (i.e.,  he  could  repeat  the  substance  of  it 
in  his  own  words)  a  scientific  work,  only  to  15° ; 
while  simply  reading  it  as  so  many  sounds,  67°. 
Another  gentleman  (Professor  Zunte)  could  nor- 
mally depress  the  lever  to  69°  ;  but,  while  reading 
a  catalogue  of  names  (requiring  little  mental  strain), 
to  53°.  Dr.  Loeb's  average  maximum  grip  when 
not  occupied  with  mental  work  was  (mean  of  both 
hands)  a  depression  of  the  lever  to  85°  ;  while  mul- 
tiplying one  number  under  10  by  another  such 
number,  the  depression  was  81° ;  when  the  two 
numbers  were  between  10  and  20,  only  35° ;  when 
between  20  and  30,  only  14°.  This  shows  ven 
clearly  how  the  energy  given  over  to  the  mental 
exertion  is  taken  off  from  the  muscular  effort 
It  must,  of  course,  be  understood  that  these  re- 
sults have  only  a  general  value.  The  method  pre- 
sents many  mechanical  difficulties ;  the  question 
of  attention  is  an  important  factor;  and  Dr. 
Loeb  simply  offers  these  results  as  a  preliminary 
statement  of  his  intention  to  work  upon  this 
problem. 
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COMMENT  AND  CRITICISM. 

The  sixth  congress  of  the  Societe  rationale 
des  prof esseurs  de  Fran9ais  en  Angleterre,  held  at 
London  in  January,  attracted  considerable  atten- 
tion from  educators  generally,  and  principally,  it 
seems,  from  the  very  instructive  address  with 
which  Dr.  Jowett  welcomed  the  members  of  the 
congress  to  Oxford  for  one  of  their  sessions.    The 
honored  professor  of  Greek  at  Balliol  assured  the 
visitors  that  the  ancient  and  modern  languages 
have  no  quarrel,  but  rather  they  are  related  as 
parents  and  children,  and  the  greatest  affection 
should  exist  between  them.      In  particular,  he 
continued,  no  Englishman  can  be  indifferent  to 
the  excellence  of  Boasuet  and  Fenelon,  Montes- 
quieu and  Turgot,  Voltaire  and  Rousseau,  Mon- 
taigne and  Pascal,  or  insensible  of  the  great  debt 
owed  to  these  men  by  the  English  language  and 
literature.      It  must  be  remembered,  too,  that 
above  all  other  European  languages,  in  French 
had  been  developed  the  noble  and  enviable  quality 
of  lucidity  of  style.    Dr.  Jowett  then  confessed 
that  the  treating  of  the  modern  languages  in  Eng- 
land was  capable  of  great  improvement.     The 
first  step  in  this  improvement  must  be  the  follow- 
ing of  a  natural  method.      What  this  is,  Dr. 
Jowett  immediately  specified :  *«  Nature  teaches  us 
to  begin  with  the  ear,  and  not  with  the  eye ;  with 
association,  and  not  with  analysis  ;  with  imitation, 
not  with  abstractions ;  with  conversation,  not  with 
books  of  exercises.    The  powers  of  the  mind  gen- 
erally strengthen,  at  least  to  middle  life ;  but  the 
faculty  of  learning   languages   decays,    and   is 
almost  in   inverse   ratio  to  one's  years.     It  is 
stronger  before  than  after  ten,  stronger  at  twenty 
than  at  thirty,  and  so  on.°'    Furthermore,  nature 
teaches  us  that  a  task  should  be  proportioned  to 
the  capacity  of  the  learner ;  and  therefore  instruc- 
tion in  the  modern  languages,  which   are  the 
easier,  should  precede  that  in  the  classics.    The 
speaker  also  commented  severely  on  the  too  great 
time  now  spent  .in  acquiring  a   very  moderate 
knowledge  of  the  classics,  and  called  for  a  *  reform 
of  procedure.' 

No.  816  —  1897. 


Sufficient  emphasis,  continued  Dr.  Jowett,  is 
not  laid  upon  an  acquaintance  with  modern  lan- 
guages. The  universities  still  guide  to  a  very  large 
extent  the  education  of  the  country,  and  they 
have  heretofore  given  slight  encouragement  to 
the  study  of  French  and  German.  While  the 
universities  neglect  these  studies,  they  will  be 
neglected  at  the  schools  and  undervalued  in  the 
homes.  He  then  made  a  suggestion  which  we 
have  supported  on  several  occasions  already ; 
namely,  that  a  reasonable  knowledge  of  some 
modern  language  may  fairly  be  demanded  of  every 
university  student,  but — and  here  we  must  differ 
even  from  so  distinguished  an  educator  as  the 
master  of  Balliol  —  for  his  degree,  not  for  admis- 
sion. We  are  not  so  sure  that  it  is  altogether  fair 
to  say  that  no  one  but  a  native  can  impart  "the 
accent,  the  intonation,  the  true  living  voice  of  a 
language."  Dr.  Jowett  said  this,  and  of  course 
his  guests  did  not  disagree  with  him.  But  it 
seems  to  us  to  go  too  far.  Under  this  dictum, 
Max  Muller  would  be  prohibited  from  teaching 
English,  and  Mr.  Saintsbury  from  teaching 
French.  Before  concluding  their  session,  the 
French  masters  passed  a  formal  resolution,  asking 
for  the  establishment  at  Oxford  of  a  school  of 
modern  languages,  in  order  to  encourage  the  study 
of  French  literature,  and  of  the  French  language 
as  a  living  tongue. 


Fob  the  benefit  of  those  who  are  fond  of  im- 
pressing on  us  continually  the  great  advantages  to 
be  gained  from  a  thorough  and  detailed  system  of 
methods,  we  would  call  attention  to  the  book  of 
instructions  which  has  lately  been  issued  in  Aus- 
tria, for  the  use  of  the  teachers  in  the  realschulen. 
The  French  system  has  always  been  supposed  to 
be  the  most  highly  organized  possible,  but  Aus- 
tria is  a  dangerous  competitor  for  the  honor.  It 
is  Mr.  Matthew  Arnold,  it  will  be  remembered, 
who  tells  the  story  of  the  French  minister  of  edu- 
cation who  pulled  out  his  watch  and  exclaimed 
that  at  that  instant  all  the  children  of  France  were 
receiving  instruction  on  the  same  subject  The 
same  thing  may  hereafter  occur  in  Austria ;  for, 
as  the  Vienna  correspondent  of  an  English  journal 
remarks,  "  the  Austrian  teacher  who,  in  his  geog- 
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raphy-]e8flon8,  is  treating  the  Caucasus,  will  no 
doubt  be  cheered  by  the  reflection  that  at  the  same 
'moment  all  the  geography-teachers  in  the  empire 
are  treating  the  Caucasus,  and,  like  himself,  are 
calling  attention  to  the  points  of  similarity  be- 
tween the  Caucasus  and  the  Pyrenees,  the  straight- 
ness  of  the  two  mountain-ridges,  the  low  plain  to 
the  north  of  each,  the  small  number  of  passes  in 
each,  and  the  reach  of  both  from  sea  to  sea."  For 
all  this  is  laid  down  in  the  big  book  of  instructions. 
Moreover,  the  teacher's  expression  of  countenance 
must  be  professional,  and  not  the  index  of  his 
feelings ;  for  the  regulations  expressly  provide  that 
"  a  teacher,  on  crossing  the  threshold  of  th*  school, 
must  exhibit  a  cheerful  and  contented  counte- 
nance, to  show  that  he  has  his  work  at  heart." 
We  cannot  imagine  any  thing  much  more  nonsen- 
sical or  degrading  to  the  teaching  profession  than 
this.  We  believe,  as  much  as  any  sensible  educator 
does,  in  organization  and  method  ;  but,  when  it  is 
allowed  to  proceed  to  such  lengths  as  the  above 
instances  indicate,  it  is  high  time  to  call  a  halt. 
Method  gone  mad  is  worse  than  no  method  at  all. 


Prof.  William  James  is  certainly  the  pleasant- 
est  and  clearest  writer  we  have  in  this  country  on 
psychological  topics.  His  short  articles,  while 
never  difficult  reading,  are  always  worth  reading, 
both  from  the  popular  and  the  scientific  stand- 
point. His  latest  paper,  on  '  What  is  an  instinct  ? ' 
in  8crQmer>8  magazine,  is  an  excellent  example  of 
this.  In  style  and  form  it  closely  resembles  the 
same  writer's  recent  paper  on  habits,  to  which  we 
called  attention  at  the  time  of  its  publication.  In 
each  a  psychological  study  is  concluded  by  a 
pedagogical  rule  of  practice.  As  in  the  previous 
paper  Professor  James  pointed  out  the  impor- 
tance to  the  teacher  of  a  knowledge  of  the  psy- 
chology of  habits,  so  here  he  says  that  "  to  detect 
the  moment  of  the  instinctive  readiness  for  the 
subject  is,  then,  the  first  duty  of  every  educator. 
As  for  the  pupils,  it  would  probably  lead  to  a 
more  earnest  temper  on  the  part  of  college  stu- 
dents if  they  had  less  belief  in  their  unlimited 
future  intellectual  potentialities,  and  could  be 
brought  to  realize  that  whatever  physics  and 
political  economy  and  philosophy  they  are  now 
acquiring,  are,  for  better  or  worse,  the  physics  and 
political  economy  and  philosophy  that  will  have 
to  serve  them  to  the  end."  Professor  James  ac- 
cepts the  definition  that  instinct  is  the  faculty  of 
acting  in  such  a  way  as  to  produce  certain  ends, 


without  foresight  of  the  ends,  and  without  pre- 
vious education  in  the  performance.  This  is 
slightly  less  specific  than  Mr.  Romanes'  definition, 
which  is,  that  instinct  is  a  generic  term,  compris- 
ing all  those  faculties  of  mind  which  are  con- 
cerned in  conscious  and  adaptive  action,  antece- 
dent to  individual  experience,  without  necessary 
knowledge  of  the  relation  between  means  em- 
ployed and  end  attained,  but  similarly  performed 
under  similar  and  frequently  recurring  circum- 
stances by  all  the  individuals  of  the  same  species. 


Professor  James  prefers  to  subsume  instinctive 
under  reflex  actions,  though  we  think  Prof.  Lloyd 
Morgan's  criticism  on  so  doing  deserves  considera- 
tion. Professor  Morgan,  with  Mr.  Romanes,  de- 
fines reflex  action  as  non-mental,  neuromuscular 
adjustment,  due  to  the  inherited  mechanism  of 
the  nervous  system,  which  is  formed  to  respond  to 
particular  and  oft-recurring  stimuli,  by  giving  rise 
to  particular  movements  of  an  adaptive  but  not  of 
an  intentional  kind.  He  then  askB  whether  it 
will  not  be  better  to  avoid  introducing  the  term 
*  reflex  action '  into  the  definition  of  instinct,  in- 
asmuch as  a  reflex  action  is  a  direct  response  to  a 
definite  stimulus,  and  puts  the  specific  question, 
Can  we  call  all  instincts,  for  example  the  mi- 
gratory instincts  of  birds,  reflex  actions?  Pro- 
fessor James  sees  clearly  that  the  answer  to  such 
a  question  as  this  must  rest  upon  the  extension 
permitted  to  the  term  '  instinct/  and  he  himself 
confines  instinct  to  impulses  to  act  resulting  from 
present  sensations.  The  writer  also  makes  good 
use  of  Schneider's  '  Der  thierische  Wille,'  but  is 
specially  happy  in  his  demonstration  of  the  war 
in  which  two  scientific  principles  —  the  inhibition 
of  instincts  by  habits  and  the  transitorinesa  of  in- 
stincts —  account  for  what  Mr.  Romanes  has 
called  '  derangements  of  the  mental  constitution.' 
The  paper  is  a  most  excellent  combination  of  the 
scientific  and  the  popular,  and  we  heartily  com- 
mend it  to  all  intelligent  readers. 


In  the  London  Journal  of  education  for  Febru- 
ary, the  Rev.  R.  H.  Quick  has  an  article  on  '  Dr. 
Paulsen  and  the  curriculum  of  the  future,'  which 
contains  the  surprising  statement  that  the  writer— 
and  Dr.  Quick  is  one  of  England's  best  informed 
educators  and  educational  writers  —"had  not  seen 
or  heard  any  mention  in  England  of  Dr.  Paulsen's 
'  History  of  the  higher  instruction  in  Germany/ 
He  then  proceeds  to  paraphrase  the  major  portion 
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of  Dr.  Paulsen's  concluding  chapter,  and  to  apply 
its  sentiments  to  the  discussion  as  to  the  nature  of 
the  curriculum  of  the  future.  We  are  several 
thousand  miles  farther  from  Berlin  than  our 
English  co-workers,  yet  Dr.  Paulsen's  name  and 
thought  are  well  known  here.  In  fact,  the 
Academy  published  recently,  in  the  form  of  a 
supplement,  a  complete  and  very  excellent  trans- 
lation of  Dr.  Paulsen's  now  celebrated  final  chap- 
ter. We  cannot  understand  the  English  ignorance 
of  Paulsen's  work  and  status,  unless  that  people 
fails  to  read  all  educational  literature  published 
off  the  Island  of  Albion,  wbich  is  an  opinion  we 
shall  be  very  sorry  to  hold.  Professor  Paulsen  is 
one  of  the  most  popular  professors  in  the  Berlin 
faculty,  and  he  lectures  to  large  audiences  of  stu- 
dents. He  is  also  a  councillor  of  state  for  educa- 
tion and  one  of  the  state  board  of  examiners  of 
the  candidates  for  licenses  to  teach,  and  has  in  a 
variety  of  ways  exercised  a  wide  influence  on 
Prussian  education.  His  philosophical  writings 
are  of  a  very  high  order,  and  he  is  surpassed  by 
no  one  in  his  critical  mastery  of  the'  history  and 
philosophy  of  education. 


The  double  number  of  the  Library  journal, 
bearing  the  date  January  and  February,  will  be 
very  valuable  for  future  reference  because  of  the 
tables  it  contains  concerning  the  libraries  of  the 
United  States.  The  statistics  are  taken  in  the 
first  instance  from  advance  sheets  of  the  forthcom- 
ing report  of  the  bureau  of  education,  and  an  ad- 
dition is  made  of  the  names  of  the  librarians  and  a 
classification  of  the  libraries  according  to  size. 
The  government  list  comprises  all  libraries  having 
300  volumes  or  over,  and  contains  5,388.  The 
Library  journal,  however,  only  reprints  the  in- 
formation concerning  those  of  1,000  volumes  or 
over,  and  these  number  2,081.  Forty-seven  of 
these  have  over  50,000  volumes ;  and  among  the 
forty-seven  are  the  public  libraries  of  Boston, 
Chicago,  and  Cincinnati,  and  the  libraries  of 
Harvard,  Columbia,  Yale,  Cornell,  and  Brown 
universities.  These  forty-seven  libraries  aggregate 
5,026,472  volumes ;  and  the  whole  list  of  5,888 
libraries  aggregates  20,622,076  volumes,  or  one 
volume  to  every  three  persons  in  the  country. 
In  round  numbers,  the  United  States  has  one 
library  to  every  ten  thousand  of  population,  though 
in  many  states  the  proportion  is  far  greater.  New 
Hampshire,  for  example,  has  a  library  to  every 
2,700  persona.    The  neighboring  states  of  Massa- 


chusetts and  Connecticut  furnish  a  library  to  every 
8,184  and  8,470  persons  respectively.  California, 
Colorado,  Wyoming,  and  Michigan  stand  well  up 
on  the  list.  The  southern  states,  as  might  be  ex- 
pected, make  the  worst  showing,  Arkansas  bring- 
ing up  the  rear  with  one  library  to  every  50,158  of 
population. 


A  tendency  is  observable  on  the  part  of  many 
young  teachers,  whose  enthusiasm  and  imagina- 
tion are  roused  by  the  great  discoveries  of  modern 
science,  to  substitute  in  their  instruction  the 
method  of  discovery  for  the  method  of  exposition. 
Excepting  for  advanced  students,  in  university 
courses  and  the  like,  the  substitution  is  rather  con- 
fusing than  beneficial.  The  young  child  cannot 
rise  to  an  appreciation  of  the  relations  between 
isolated  facts  save  as  these  are  used  in  illustration 
of  a  principle.  There  must  be  some  support  on 
which  to  hang  the  facts  in  question,  if  the  child 
is  to  grasp  their  significance.  For  this  reason  we 
believe  that  there  is  a  stage  in  education  when  it 
is  preferable  to  state  a  simple  principle,  and  then 
illustrate  it  fully,  than  to  present  the  pupil  with  a 
congeries  of  facts  with  the  request  that  he  ascer- 
tain their  relations  and  causal  dependence.  Yet  a 
great  many  young  and  well-instructed  —  save  in 
pedagogics  —  teachers,  understanding  themselves 
the  value  and  purposes  of  the  method  of  investi- 
gation, demand  of  their  pupils  what  the  latter  are 
not  able  to  give.  The  fact  should  be  recognized 
that  the  method  of  exposition  has  a  determined 
place  in  education,  and  should  be  awarded  it. 


Dr.  Lucy  M.  Hall,  physician  to  Vassar  col- 
lege, in  a  short  paper  in  the  Popular  science 
monthly,  brings  to  the  discussion  concerning  the 
higher  education  of  women  inaugurated  by  Dr. 
Withers-Moore — to  which  we  have  alluded  several 
times  already  —  some  conclusions  deduced  from 
statistics  gathered  by  herself  concerning  the  num- 
ber of  children  born  to  women  who  have  pursued 
a  course  of  higher  education.  The  statistics  were 
gathered  for  the  purpose  of  measuring  the  great 
falling-off  in  numbers  in  the  American  family, 
and,  though  by  no  means  complete,  they  bear  di- 
rectly upon  the  question  at  issue.  The  data  were 
taken  from  all  grades  of  American  life  save  that 
found  in  extreme  poverty.  The  women  were,  as 
a  rule,  simply  educated.  A  few  were  more  highly 
educated,  and  the  figures  show  that  the  largest 
families  of  the  present  generation  belong  to  the 
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most  highly  educated  of  the  women.  One  hundred 
and  seventy-five  families  give  an  average  of  3.2 
children  to  each.  Of  the  few  really  large  families, 
the  evidence  shows  the  mothers  to  have  been  in 
most  cases  well  educated,  and  in  a  few  cases  ex- 
ceptionally so.  Dr.  Hall's  own  experience  has 
been,  that  young  women  in  college  are  unusually 
healthy,  and  become  increasingly  so  as  the  course 
progresses.  She  quotes  President  Bascom,  of  the 
University  of  Wisconsin,  as  saying,  "  The  young 
women  do  not  seem  to  deteriorate  with  us  in 
health,  but  quite  the  opposite.  ...  It  has  long 
seemed  to  me  plain  that  a  young  woman  who 
withdraws  herself  from  society  and  gives  herself 
judiciously  to  a  college  course  is  far  better  circum- 
stanced in  reference  to  health  than  the  great  ma- 
jority of  her  sex." 


GENERAL  PSYCHOLOGY,  ITS  DEFINITION, 

LIMITS,  AND  METHOD.1 

I. 

It  is  necessary  at  the  commencement  of  this 
treatise,  not  to  define,  —  for  that  is  almost  im- 
possible,—  but  to  explain,  the  meaning  of  the 
term  •  general  psychology.'  In  fact,  until  now 
the  term  has  been  very  rarely  used ;  and  in  all 
scientific  literature  there  is  no  work,  so  far  as  our 
knowledge  extends,  that  bears  this  title. 

Psychology,  as  ordinarily  understood,  is  the 
science  of  intelligence  :  thus  all  depends  upon  the 
extension  given  to  the  word  '  intelligence.'  Taken 
etymologically  only,  intelligence  signifies  the  com- 
prehension of  things,  or  the  knowledge  of  the 
causes  of  action  ;  but  taken  thus,  the  term  is  too 
narrow,  for  it  follows  that  there  is  no  intelligence 
save  in  connection  with  a  self-conscious  being. 
An  unconscious  intelligence  would  be,  viewed 
etymologically,  a  meaningless  phrase,  since  to 
comprehend  a  thing  would  imply,  by  definition, 
the  consciousness  of  the  comprehension.  But  the 
instances  of  unconscious  intelligence,  absurd 
though  the  expression  is,  are  certainly  many  and 
convincing.  Take,  for  example,  the  ordinary  oc- 
currence of  the  solution  of  a  problem  during 
sleep,  though  he  who  solves  the  problem  is  in 
total  ignorance  of  it.  Can  it  be  denied  that  an 
intellectual  process  is  here  involved?  We  must, 
then,  admit  that  there  are  intellectual  phenomena 
which  are  unconsciQus  or  nearly  so ;  and  there- 
fore psychology  cannot  be  limited  to  the  study  of 
self-conscious  intelligences.  The  chief  difficulty 
here  is  in  the  language,  since  no  other  term  ex- 
cept the  inaccurate  one,  '  intelligence,'  can  be  ap- 

1  Translated  for  this  Journal  from  the  author's  forthoom- 
ng  work,  entitled  <  Essai  de  psychologie  generate.' 


plied  to  this  unconscious  mental  activity.  The  ex- 
pression 'psychical  activity'  is  indeed  better,  though 
somewhat  pedantic.  Perhaps  it  would  be  more 
fitting  to  use  the  word  '  ideation,'  leaving  to  the 
term  •  intelligence '  its  precise,  clear,  and  evident 
meaning;  namely,  the  conscious  comprehension 
of  things.  I,  for  my  part,  prefer  to  give  the  term 
*  psychology'  an  application  wider  even  than  un- 
conscious ideation  and  conscious  intelligence  :  for 
there  are  numerous  beings  which  perform  com- 
plicated act*  that  are  called  instinctive,  in  which 
no  intelligence,  whether  conscious  or  unconscious, 
is  involved.  Can  it  be  said  that  psychology  takes 
no  notice  of  instinct  ?  Surely  its  exclusion  would 
be  permitted  by  no  one.  Instinct  is  a  psychic  force, 
intelligent  as  to  the  end  in  view,  if  not  as  to  the 
means  employed.  This  is  sufficient  to  give  it  a 
place  in  general  psychology. 

Even  if  the  act  performed  is  not  understood  by 
the  agent,  it  is  nevertheless  perfectly  adapted  to  its 
end.  Thus  a  vague  and  latent  intelligence,  of 
which  we  cannot  deny  the  existence,  is  mani- 
fested. Moreover,  we  can  trace  all  the  gradations, 
in  a  clearly  defined  hierarchy,  from  blind  instinct 
to  wholly  conscious  intelligence.  There  are,  then, 
diverse  psychic  forces,  —  instinct  or  latent  intelli- 
gence ;  ideation  or  unconscious  intelligence  ;  and, 
finally,  intelligence  properly  so  called,  that  is, 
conscious  intelligence. 

But  what  are  the  sources  of  instinct  ?  Whence 
does  it  arise  ?  We  do  not  fear  to  go  on  to  such 
consequences  as  general  psychology  may  point 
out.  Just  as  the  zoologists  and  embryologists 
assign  to  beings,  however  diverse,  the  humble 
origin  of  a  primary  cell,  so  we  may  trace  all 
psychic  forces,  instinctive  and  intelligent,  to  their 
humble  origin  in  an  elementary  reflex  action. 
Instinct  is  not  always  so  complicated,  as  it  is 
usual  to  suppose,  when  the  term  is  employed 
without  qualification.  Unquestionably  the  instinct 
of  the  mother  who  bends  lovingly  over  the  cradle 
of  her  child,  that  of  the  bee  that  builds  its  hex- 
agonal cell,  and  that  of  the  insect  which  poisons 
the  body  of  its  victim  behind  the  second  cephalic 
ring,  constitute  complex  intellectual  operations,  of 
which  the  psychological  character  is  undeniable. 
But  how  often  is  instinct  more  simple  and  rudi- 
mentary ? 

Let  us  take  an  instance  which  is  of  historic  in- 
terest ;  for  it  was  by  this  example  that  Descartes 
first  gave  us,  with  remarkable  precision,  the  theory 
of  reflex  action.  Here  is  a  heated  object :  if  the 
hand  touch  it,  it  is  immediately  withdrawn.  Is 
this  instinct,  is  it  reflex  action,  or  is  it  an  act  of 
intelligence  ?  Here  is  an  act  which  at  the  same 
time  combines  the  characteristics  of  all  three 
classes  of  phenomena.     It  is  an  act  of  intelligence, 
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because  consciousness,  and  consequently  will,  are 
involved  ;  it  is  instinctive,  because  it  is  an  instinct 
necessary  to  the  preservation  of  life,  and  common 
to  all  beings,  to  avoid  a  contact  which  gives  rise 
to  pain  ;  finally,  it  is  reflex,  for  it  is  not  deter- 
mined by  the  will,  and  the  withdrawal  of  the 
hand  is  effected  before  the  resolve  to  withdraw  it 
is  made.  Here,  then,  is  an  elementary  reflex  act 
which  is  at  the  same  time  intelligent  and  instinc- 
tive. Among  the  lower  animals  many  instinctive 
movements  are  nothing  but  reflex  actions.  A 
limpet  clings  to  its  rock :  it  is  but  slightly  fas- 
tened, and  moves  but  slowly  over  the  surface  of 
the  stone.  But  touch  its  shell,  and  attempt  to  lift 
it,  and  instantly  it  fastens  itself  firmly  to  the 
rock ;  and  to  detach  it  a  very  great  expenditure  of 
effort  is  necessary.  Its  firm  adhesion  to  the  stone 
has  been  instinctive,  suddenly  and  resistlessly  de- 
termined by  contact  with  the  aggressor.  It  is  a 
reflex  action,  but  instinct  is  also  involved. 

It  is  truly  impossible  to  say  just  where  instinct 
begins  and  reflex  action  ends.  The  two  phenomena 
intermingle,  and  instinct  should  be  regarded  as  a 
complicated  reflex  action. 

*  Intelligence,'  *  instinct,' '  reflex  action,'  —  these 
are  the  three  terms  of  psychology.  Between  these 
three  forms  of  activity  there  is  no  barrier,  no 
hiatus,  no  abyss.  The  gradation  is  regular  and 
without  leap.  And  why  should  it  not  be  so? 
Where  in  nature  can  sudden  transitions,  the  exist- 
ence of  which  was  denied  even  by  Aristotle,  be 
found  ?  Sudden  appearances  of  a  new  phenome- 
non are  not  known.  Between  the  man  and  the 
animal  there  is  hardly  any  distinction.  There  is 
hardly  any  between  the  animal  and  the  plant,  and 
the  beginnings  of  psychology  are  in  the  begin- 
nings of  life  itself.  It  would  be  a  useless  task  to 
attempt  to  limit  psychology  to  the  phenomena  of 
instinct  or  of  intelligence.  Psychology  commences 
with  reflex  action;  so  that  its  domain  includes 
elementary  reflex  action,  the  movement  by  which 
the  limpet  clings  closer  to  the  rock,  as  well  as  the 
most  complicated  intellectual  operation,  for  in- 
stance, the  discussion  of  the  Abelian  functions. 
In  what  follows  we  shall  see  how,  by  successive 
rtepftf  psychical  action  frees  itself  little  by  little 
from  the  elementary  reflex  phenomenon.  Our 
aim  has  been  to  take  the  psychic  phenomenon  at 
its  origin,  however  humble  that  may  be,  and  to 
follow  it  in  its  progress  through  the  uninterrupted 
series  of  living  beings. 

n. 

It  is  this  synthetic  treatment  that  seems  to 
us  to  merit  the  title  of  *  general  psychology.' 

The  term  is  rarely  used ;  but  we  believe  that  it 
deserves  to  take  its  place  among  the  sciences.  We 


speak  of  general  physiology,  and  the  term  is  per- 
fectly definite.  The  same  should  be  true  of  general 
psychology.  Chemistry  is  the  science  that  treats 
of  the  molecular  transformation  of  matter.  Ac- 
cording to  the  stand -point  that  is  taken,  we  have 
a  chemistry  without  any  particular  designation, 
treating  of  all  the  divisions  of  chemistry,  or  we 
have  mineral  chemistry,  organic  chemistry,  physi- 
ological chemistry,  industrial  chemistry,  analyti- 
cal chemistry.  But  there  is  also  a  general  chem- 
istry, which  passes  over  in  silence  both  the  par- 
ticular facts,  the  details  of  which  are  without 
number,  as  well  as  their  applications  and  the 
technique  built  upon  them,  while  only  the  general 
laws  of  chemistry  are  discussed.  The  special  sub- 
ject of  general  chemistry  is  the  totality  of  the 
molecular  transformations  of  matter,  —  the  theory 
of  atoms,  their  affinities  and  classifications,  the 
equivalence  of  forces,  and  so  forth.  Physiology, 
or  the  science  of  life,- can  also  be  studied  from 
diverse  points  of  view.  We  have  physiology 
without  any  particular  designation,  which  com- 
prehends ail  the  subdivisions  of  the  science  ;  hu- 
man physiology,  which  studies  specially  the  vital 
phenomena  of  man  and  the  higher  animals  ;  com- 
parative physiology,  which  treats  of  the  vital 
functions  of  all  animals  in  comparing  the  life  of 
all  beings  from  the  lowest  of  animal  forms  to 
man,  which  is  the  highest  development ;  vegetable 
physiology,  which  treats  of  the  vital  functions  of 
plants  ;  pathological  physiology,  which  has  to  do 
with  the  functions  of  life  as  modified  by  disease  ; 
and,  finally,  general  physiology,  of  which  life  in 
general  forms  the  subject-matter.  Details  are 
passed  over  in  silence,  for  tbey  are  due  to  special 
conditions  which  are  almost  invariably  peculiar  to 
some  group  of  animals  or  other. 

Such  is  the  raison  cTitre  of  general  physiology. 
It  is  the  synthesis  of  all  physiology,  but  of  physi- 
ology apart  from  the  myriad  of  details  which  en- 
cumber it,  and  set  forth  only  in  its  main  outlines 
and  in  its  most  general  laws.  While  the  classic 
works  of  physiology  develop  the*  complexity, 
which  is  almost  infinite,  of  the  vital  function, 
general  physiology  presents  us  the  picture  of  the 
grand  unity  of  life  as  it  is  manifested,  under 
forms  so  extremely  diverse,  on  the  surface  of  the 
earth. 

Psychology,  like  physiology,  falls  into  several 
very  distinct  divisions.  There  is  a  psychology 
without  designation,  which  treats  of  psychology 
in  i's  entirety  and  under  all  its  phases ;  also  a 
human  psychology,  limited  to  the  study  of  the 
intelligence  of  man ;  also  a  comparative  psychol- 
ogy, by  which  are  analyzed  the  phenomena  of 
intelligence  exhibited  by  animals  and  allied  to 
those  manifested  by  man  himself ;  a  pathological 
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psychology,  which  describes  and  explains  the 
modifications  of  the  human  intelligence  caused 
by  disease ;  and,  finally,  a  general  psychology, 
which,  without  taking  up  all  the  details  of  its 
subject-matter  with  their  analyses  and  compari- 
sons, strives  to  bring  to  a  focus  the  facts  of  which 
the  details  are  numberless.  In  a  word,  general 
psychology  attempts  to  form  a  synthesis,  profit- 
ing by  the  analyses  made  by  human  and  compara- 
tive psychology. 

For  general  psychology,  as  for  general  physiol- 
ogy ,  but  one  method  is  possible,  —  the  experi- 
mental. And  as  to  this,  a  short  explanation  is 
essential,  in  order  that  a  confusion  too  fre- 
quently made  may  be  avoided.  As  a  matter  of 
fact,  an  opinion,  very  easy  of  refutation,  is  fre- 
quently attributed  to  the  defenders  of  experi- 
mental psychology.  They  are  said  to  admit  noth- 
ing but  experience,  and  to  deny  the  validity  of 
introspection  or  the  internal  sense.  But,  on  the 
contrary,  no  physiologist  has  ever  thought  of  set- 
ting aside  the  subjective  observation  of  the  ele- 
ments of  knowledge.  How  can  we  study  the 
effects  of  memory  or  of  imagination,  unless  we 
observe  ourselves?  Who  is  the  physiologist  or 
naturalist  that  upholds  this  opinion?  and  why 
combat  it,  when  no  one  defends  it?  Internal 
observation  gives  us  a  psychology  based  on  expe- 
rience which  is  quite  as  legitimate  and  quite  as 
fruitful  as  the  most  thoroughly  experimental 
physiology  can  be  imagined  to  be.  The  facts 
gained  from  the  study  of  the  ego  are  quite  as  valu- 
able, provided  they  have  been  observed  carefully 
and  methodically,  as  the  physiological  phenomena 
recorded  in  the  laboratories  by  the  most  per- 
fect methods  that  our  modern  technique  has 
devised. 

But,  however  important  this  internal  observa- 
tion may  be  when  it  addresses  itself  to  conscious- 
ness, it  can  be  applied  to  but  a  single  object,  the 
knowledge  of  the  ego.  Beyond  this  it  is  danger- 
ous and  sterile.  In  is  not  internal  observation 
which  tells  ife  how  the  stars  move,  and  what  the 
properties  of  matter  may  be.  It  knows  and  stud- 
ies the  ego.  It  observes  itself,  it  judges  itself,  but 
it  is  forbidden  to  leave  this  domain  of  the  ego,  — 
a  domain  so  vast  that  numberless  discoveries  are 
yet  to  be  made  in  it,  and  yet  so  narrow  that  the 
ego's  unsatisfied  curiosity  urges  it  eagerly  beyond 
it.  But  here  science  alone,  with  its  rigorous  meth- 
ods, its  accurate  apparatus,  and  its  exact  measure- 
ments, can  make  a  progress  which  is  slow  but  sure. 
In  a  word,  introspection  can  only  hope  to  know 
the  facts  of  consciousness.  The  general  proper- 
ties of  organic  matter,  whether  it  be  inert  or  en- 
dowed with  thought,  remain  for  it  unknown. 
They  fall  within  the  province  of  physics,  chem- 


istry, and  physiology.  Introspection  can  only 
judge  phenomena. 

But  this  is  common  to  all  the  sciences.  Never- 
theless it  applies  particularly  to  psychology,  which 
proceeds  by  introspection  carried  on  with  great 
care.  For  psychology  cannot  experiment :  it  can 
only  observe.  And  it  is  well  known  that  sciences 
founded  upon  observation  are  not  so  rich  aa  are 
sciences  of  experiment,  in  conclusions  of  various 
and  far-reaching  import.  Under  all  circumstances 
we  are  forbidden  to  ratiocinate,  that  is  to  say, 
to  construct  systems  of  metaphysics  and  of  tran- 
scendental physics.  That  which  psychology  can 
do,  and  which  it  alone  can  do,  is  to  observe  the 
phenomena  of  consciousness.  Beyond  that,  it  is 
but  an  illusion. 

Thus  general  psychology,  aided  now  by  intro- 
spection, now  by  the  study  of  organic  being9,  now 
by  experiment,  extends  from  the  lowest  animal 
all  the  way  up  to  man.  But  is  this  its  whole 
sphere  ?  For  our  part,  we  do  not  hesitate  to  say 
yes ;  for,  if  there  should  exist  in  nature  intelli- 
gences or  conscious  powers  analogous  to  those  of 
man,  they  have  not  yet  been  revealed  to  u«.  As- 
suredly it  would  be  absurd  to  suppose  that  this 
earth  alone,  among  all  the  infinity  of  worlds,  is 
the  only  portion  of  space  where  intelligent  beings 
exist.  The  very  fact  that  men  exist  on  the  earth 
renders  it  extremely  probable  that  life  has  appeared 
on  other  stars  also,  and  that  there  exist  there  intelli- 
gences similar  to  ours.  The  chemical  composition 
of  the  stars  is  almost  the  same  as  that  of.  our 
planet,  and  consequently  the  same  phenomena 
ought  to  be  manifest  there  as  here.  But  our  fee- 
ble science  cannot  go  so  far.  We  are  limited  to  a 
terrestrial  psychology,  which  is  probably  the  only 
one  of  which  man  can  ever  know  any  thing. 
Though  thus  restricted  to  the  animal  world  and  to 
the  consciousness  of  the  egof  general  psychology, 
presenting  facts  in  their  totality  and  not  in  detail, 
is  not  only  a  science  of  immense  scope,  but  the 
moat  attractive  of  all  the  departments  of  human 
knowledge.  Charles  Richet. 


GEOGRAPHICAL  NOTES. 

Europe. 

Some  more  detailed  news  of  the  Riviera  earth- 
quake of  Feb.  28  has  been  received.  The  facts,  so 
far  as  they  are  of  scientific  interest,  are  summed 
up  by  Father  Denza  of  the  Montcalieri  observa- 
tory. He  states  that  the  shaken  area  extended 
to  the  east  along  a  line  leaving  the  plains  of  Lotn- 
bardy  at  Lomellina,  and  passing  by  the  district  of 
Alessandria  to  the  Riviera  di  Levante,  and  west- 
ward over  all  the  western  Alps,  proceeding  to- 
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wards  Switzerland  as  far  as  Geneva  and  beyond, 
and  to  Paris  and  Corsica.    The  centre  of  greatest 
intensity  was  in  the  Gulf  of  Genoa,  along  a  line 
dividing  the  place  where  the  Apennines  join  the 
Alps,  and   extending  from  Savona  to  Mentone. 
The  earthquake  spread  over  the  valley  of  the  Bor- 
mida,  and  did  considerable  damage  in  a  portion 
of  the  province  of  Cuneo,  as  also  in  the  provinces 
of  Alessandria  and  Turin,  it  being  very  intense  on 
Mont  Cenis.     It  was  slighter  on  the  plains  and  in 
the  valley  of  the  province  of  Novara.      In  the 
places  where  the  earthquake  was  most  intense  the 
principal  shocks  were  three  in  number,  and  with 
a  slight  difference,  depending  probably  on  the  dif- 
ference of  clocks,  correspond  to  the  times  indi- 
cated by  the  seiwmic  instruments  at  Montcalieri ; 
namely,  the  first  at  6.22  A.M.,  the  second  at  6.31, 
and  the  third  at  8.53.     In  the  places  near  the 
centre  of  motion  slight  shocks  occurred  at  inter- 
vals all  through  the  day.    The  severest  and  most 
terrible  shock  was  the  first,  which  was  undulatory 
in  several  places,  oscillatory,  and  perhaps  rota- 
tory.   It  was  several  times  prolonged  and  accent- 
uated.   At  Montcalieri,  as  well  as  at  Turin  and  else- 
where, it  bad  three  principal  repetitions,  plainly 
evidenced  by  the  courses  traced  by  the  registering 
seismograph.     These  augmentations  of  intensity 
were  mistakenly  regarded  by  some  as  so  many 
distinct  shocks.     The  dominant  direction  of  the 
first  undulatory  shock  was  from  west  to  east,  with 
slight  deviations  at  intervals  from  west  and  north- 
west to  east  and  south-east,  and  with  oscillatory 
and  very  slight  vibrations.    The  two  other  shocks 
were  also  undulatory,  and  the  last  was  rather 
more  intense  than  the  second,  but  without  reach- 
ing the  intensity  of  the  first.    The  second  and 
third  had  about  the  toame  direction  as  the  first. 
The  earthquake,  in  places  where  it  was  very  se- 
vere, was  accompanied  by  rumblings.    It  will  be 
remembered  that  slight  shocks  continued  during 
the  following  days.    These  have  occurred  at  in- 
tervals since,  the  latest  being  reported  on  March 
11.    At  Mentone  and  Porto  Maurizio  these  shocks 
were  the  most  violent  ones  since  Feb.  28. 

A  scientific  and  industrial  exhibition  will  be 
opened  at  Ekaterineburg  in  May  next.  The  min- 
ing industries  of  the  Ural  Mountains  will  be  well 
represented.  Special  interest  will  attach  to  the 
department  of  ethnography,  as  it  has  been  ar- 
ranged that  there  shall  be  in  tbe  exhibition  a 
number  of  families  belonging  to  the  native  tribes 
of  the  Ural  Mountains  and  Siberia.  Their  dwell- 
ings will  be  exactly  like  those  in  which  they  usu- 
ally lire,  and  they  will  have  with  them  the  weapons 
and  implements  used  by  them  in  hunting  and  fish- 
ing* Another  important  element  will  be  a  collec- 
tion of  ancient  objects  in  stone,  bone,  clay,  and 


metal,  found  in  Siberia  and  among  the  Ural 
Mountains.  These  objects  have  never  before  been 
publicly  exhibited. 

Oxford  has  agreed,  in  answer  to  the  representa- 
tions of  tbe  Royal  geographical  society,  to  found  a 
readership  in  geography,  bearing  all  the  expense 
thereof.  Cambridge  has  determined  to  take  a 
similar  step,  the  geographical  society  paying  half 
the  stipend  of  the  lecturer. 

Ana. 

The  Russian  traveller  M.  Ogorodnikoff  was  told 
at  Meshed  that  there  are  tin-mines  near  that  city 
and  in  various  parts  of  Khorassan.  In  an  article 
in  the  Revue  8dentifiquey  M.  Berthelot  points  out 
that  this  accords  with  a  passage  in  Strabo,  who 
speaks  (book  xv.  ch.  ii.  10)  of  tin-mines  in  Dran- 
giana,  the  ancient  name  for  the  region  now  called 
southern  Khorassan.  If  there  really  have  been 
tin-mines  in  this  district  from  time  immemorial, 
there  can  be  little  doubt  that  they  supplied  the  tin 
for  the  bronzes  of  ancient  Egypt  and  Assyria. 

Krasnof ,  who  was  sent  out  by  the  Russian  geo- 
graphical society  to  explore  the  Khan-tegri,  fin- 
ished his  exploration  of  tbe  Balkash  region,  and 
went  to  Kara-Kul  last  summer,  where  he  intended 
to  join  his  companion,  I.  V.  Ignatief.  lie  re- 
ports that  the  river  Kara-Soo,  which  is  indicated 
in  the  maps,  does  not  exist.  He  found  only  a 
small  water-course  called  Kara-Sai,  which  is  dry 
at  all  seasons.  All  the  rivers  coming  from  the 
mountains  of  At-lesken  are  long  since  dried  up. 
The  Ala-Kul  has  so  little  water  that  the  Kirghis 
have  been  able  to  cross  it  on  horseback  ever  since 
about  five  years  ago,  the  horses  having  to  swim 
only  fifty  yards.  In  spring  the  rivers  are  higher. 
The  water  of  the  west  side  of  the  lake  is  fresh, 
that  of  the  central  part  brackish,  and  in  the 
northern  parts  it  deposits  salt.  The  desert  can 
easily  be  crossed  in  all  directions,  the  Kirghis 
knowing  many  routes  ;  and,  particularly  in  sum- 
mer, water  may  be  met  with  about  every  forty 
miles.  The  river  Di  is  probably  being  deflected 
eastward.  The  water  is  stagnant  in  the  beds  of 
its  delta,  and  no  floods  have  occurred  in  its  tribu- 
taries during  the  past  three  years,  while  the  quan- 
tity of  water  in  the  Kurlu  seems  to  be  increasing. 
The  district  of  "Knnrmn  abounds  in  woods  and 
reeds.  The  Kirghis  used  to  cultivate  rice  here. 
At  tbe  present  time  wheat  is  cultivated  only  in 
several  districts  of  the  desiccated  lakes,  which 
require  no  irrigation.  In  the  Khan-tegri,  Kras- 
nof and  Ignatief  discovered  an  enormous  glacier. 
When  about  to  cross  the  frontier  of  China,  they 
were  sent  back,  as  the  Chinese  authorities  were 
not  notified  of  their  intention  to  visit  Chinese 
territory. 
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Africa. 

The  Mongalla,  one  of  the  northern  tributaries  of 
the  Kongo,  the  lower  part  of  which  may  be  seen 
on  the  sketch-map  contained  in  the  last  issue  of 
Science,  has  been  explored  by  Lieut.  E.  Baert,  who 
ascended  it  on  the  small  steamer  belonging  to  the 
station  of  Bangallas.  He  followed  its  course  for  two 
hundred  and  twenty  miles,  when  his  progress  was 
stopped  by  rapids.  Its  course  is  very  meandering, 
similar  to  that  of  the  Biverre.  The  country  around 
the  river  is  hilly,  and  inhabited  by  the  Sebi,  who 
are,  like  other  tribes  of  central  Africa,  very  good 
blacksmiths.  The  rapids  of  the  river  are  in  lati- 
tude 3°  80'  N.,  and  longitude  22°  W.  If  this 
position  be  correct,  Junker's  Ali-Kobo  will  proba- 
bly be  a  little  farther  north.  The  direction  of  the 
Mongalla  is  north-east  and  south-west :  its  valley 
is  densely  wooded. 

Lieutenant  Webster,  late  commander  of  the 
station  of  Stanley  Falls,  has  returned  to  Brussels, 
and  gives  a  description  of  the  Mburu,  the  eastern 
tributary  of  the  Kongo  emptying  near  Stanley 
Falls.  He  ascended  the  river  for  two  days  in  a 
canoe.  At  the  mouth  it  is  about  1,100  feet  wide. 
On  the  northern  side,  a  little  above  the  mouth,  it 
has  a  tributary  called  'Lindi,'  which  comes  from 
the  north-west  and  is  about  six  hundred  feet  wide. 
The  main  river  is  called  by  the  natives  « Anki- 
ambo.'  It  seems  to  come  from  the  east.  At  the 
farthest  point  reached  by  Webster  it  is  eight  hun- 
dred feet  wide.  In  two  places  there  are  rapids. 
The  country  is  wooded  and  abounds  in  elephants. 
It  is  inhabited  by  the  Wabeda,  who  have  villages 
of  two  or  three  thousand  inhabitants  on  the  middle 
part  of  the  Mburu. 

According  to  a  telegram  published  in  the 
Mouvement  geographique,  Tippo-Tip  has  declared 
his  submission  to  the  Kongo  Free  State,  and  ex- 
pressed bis  regret  as  to  the  attack  on  the  station  of 
Stanley  Falls  which  occurred  during  his  absence. 
As  he  has  a  great  influence  in  central  Africa,  his 
submission  will  probably  lead  to  the  re-establish- 
ment of  the  stations  on  the  upper  Kongo. 

The  Stanley  expedition  for  the  relief  of  Einin 
Pasba,  which  left  Zanzibar  about  three  weeks  ago, 
arrived  at  Cape  Town  on  March  9,  and  proceeded 
for  the  Kongo  the  next  day. 

News  has  been  received  from  Emin  Pasha  to  the 
effect  that  in  November  last  he  went  to  Uganda, 
and  that  Bang  Mwanga  refused  to  permit  him  to 
go  through  the  country.  Then  Emin  Pasha 
tried  to  effect  a  passage  out  through  Karagwe,  on 
the  western  shore  of  Lake  Nyanza.  In  this  he 
also  failed.  He  then  returned  to  Wadelai,  leaving 
a  detachment  of  soldiers  at  Unyoro  under  the 
command  of  Casati,  his  sole  European  companion. 


America. 

The  missionary  E.  I.  Peck  has  succeeded  in 
crossing  Labrador  from  west  to  east.  In  the  win- 
ter of  1882,  in  the  summer  of  1883,  and  in  the 
winter  of  the  same  year,  he  failed  in  bis  endeav- 
ors to  reach  Fort  Chimo  in  Ungava  Bay.  In 
1884  he  started  from  his  station  on  Little  Whale 
River  on  July  17,  and  reached  Fort  Chimo  on 
Aug.  11.  He  travelled  by  boat  on  the  numerous 
lakes  and  rivers  of  the  peninsula,  and  while  cross- 
ing Clear  Water  and  Seal  lakes.  The  numerous 
watersheds  and  rapids  of  the  river?  he  passed  by 
making  portages.  From  bis  journal,  which  has 
been  published  by  the  Church  missionary  tnteM* 
gencer  in  1886  (p.  510),  it  appears  that  the  maps 
are  unreliable ;  but  he  has  not  made  any  observa- 
tions which  would  enable  us  to  correct  the  errors 
of  the  maps.  The  geography  of  this  district  is 
still  very  little  known.  It  is  even  doubtful  wheth- 
er the  western  half  of  Labrador  belongs  to  the 
mainland,  as,  according  to  some  reports,  there  ex- 
ists a  connection  between  Mosquito  Bay  on  the 
east  coast  of  Hudson  Bay,  and  Hope  Advance  Bay 
in  Ungava  Bay. 

In  the  American  naturalist  for  January,  1887, 
Mr.  John  Murdoch  publishes  a  paper  on  some 
popular  errors  in  regard  to  the  Eskimos.  He 
points  out  that  there  is  no  evidence  of  polyan- 
dry among  this  people  ;  that  they  do  not  live  in 
underground  dens,  keeping  up  their  internal  heat 
by  enormous  meals  of  raw  blubber  washed  down 
with  draughts  of  lamp- oil ;  and  that  they  are  not 
at  all  of  dwarfish  stature.  Though  we  concur 
with  the  main  points  of  the  author's  opinions,  we 
wish  to  add  a  few  remarks.  Murdoch  quotes 
Graah  as  the  only  reliable  authority  who  knew  by 
report  that  the  East  Greenlandere  practised  poly- 
andry. The  best  authority  on  this  subject  is 
Ross,  who  lived  from  1829  to  1888  among  the  Es- 
kimos of  Boothia  Felix.  In  his  '  Narrative  of  a 
second  voyage  in  search  of  a  north-west  passage' 
(London,  1885,  pp.  856  and  878),  he  refers  to  two 
brothers  who  had  one  wife,  and  mentions  this  as  a 
thing  of  frequent  occurrence.  Probably,  bow- 
ever,  it  is  not  real  polyandry,  but  a  state  of 
things  brought  about  by  the  prevailing  custom 
among  them  of  lending  the  wife  to  an  intimate 
friend.  Murdoch  says  that  the  winter  houses  in 
the  great  middle  region,  from  Hudson  Bay  north- 
ward, are  generally  of  snow,  built  upon  the  frozen 
ground.  Throughout  this  district  dug-out  winter 
houses  are  in  frequent  use.  They  have  a  subter- 
ranean entrance,  the  rear  part  of  the  roof  being 
at  a  level  with  the  ground,  and  the  front  being 
formed  by  a  large  whale-rib  covered  with  seal  in- 
testines, which  admits  the  light.    The  roof  is  made 
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of  beams,  over  which  axe  spread  two  covers  of 
seal-skin,  the  intermediate  space  being  filled  with 
shrubs.  In  referring  to  Sutherland's  measure- 
ments of  the  Eskimos  of  Cumberland  Sound, 
Murdoch  remarks  that  tbey  may  have  been  half- 
breeds.  Sutherland  visited  the  Sound  only  a  few 
years  after  its  discovery ;  and  there  were  no  grown- 
up half-breeds  there  at  that  time,  though  tbey 
form  a  large  portion  of  the  population  nowadays. 
The  tribes  of  that  district  are  in  the  habit  of  cook- 
ing the  food  for  their  regular  meals  :  but  besides 
this,  they  eat  large  quantities  of  raw  and  frozen 
meat.  They  indulge  in  drinking  oil  as  little  as  any 
other  tribe.  Murdoch  remarks  rightly  that  it  is 
far  too  valuable  to  waste  in  this  way,  as  it  is  the 
only  and  indispensable  fuel. 


NOTES  AND  NEWS. 

Thk  board  of  oriental  studies  at  Oxford  has 
added  Chinese  and  Burmese  to  the  list  of  lan- 
guages which  may  be  offered  in  the  examination. 

—  Prof.  Edward  A.  Freeman  has  been  obliged 
by  ill  health,  the  result  of  overwork,  to  obtain 
leave  of  absence  from  Oxford  for  a  time.  He  is 
now  in  Sicily. 

—  The  report  of  the  Swiss  commission  for  the 
reform  of  gymnasial  instruction  has  just  been  is- 
sued. The  commission  recommend  that  the  teach- 
ing of  Latin  shall  begin  in  the  fifth  class,  and 
shall  be  continued,  for  five  hours  weekly,  up  to 
the  highest  class ;  that  instruction  in  Greek  shall 
depend  upon  the  expressed  desire  of  parents  or 
guardians,  and  shall  begin  in  the  fourth  class ; 
and  that  all  scholars  who  do  not  learn  Greek  shall 
learn  either  English  or  Italian.  Two  spare  hours 
gained  by  pupils  in  English  or  Italian  are  to  be 
spent  in  the  study  of  natural  science  and  mathe- 
matics. 

—  The  Educational  times  remarks  that  the 
event  of  the  month  —  January  —  has  been  the 
visit  of  the  French  teachers  to  Oxford  —  the 
members  of  the  Socieig  nationale  des  profeeseurs 
de  Francais  en  Angleterre — for  the  holding  of 
their  sixth  annual  congress.  They  lunched  at 
different  colleges,  and  assembled  thereafter  in 
Balliol  hall,  where  they  were  received  in  a  most 
eloquent  speech  by  Dr.  Jowett.  That  master 
spoke  highly  of  the  value  of  modern  languages 
and  the  promotion  of  their  study  in  England ;  but 
he  loves  his  Greek  better.  "  Modern  languages  in 
Oxford,"  he  said,  "  must  serve  the  higher  purposes 
of  education :  therefore  they  must  not  drive  out 
the  ancient,  and,  above  all,  Greek,  which,  more 
than  any  other  ancient  language,  seems  to  be  the 
original  source  of  our  literature  and  civilization." 


Other  speeches  were  made,  and  the  following  ex- 
cellent resolutions  were  carried  :  "  1.  That  the 
Society  of  French  masters  earnestly  desires  to  see 
established  at  Oxford  a  school  of  modern  lan- 
guages, on  such  a  basis  as  will  encourage  the 
study  of  French  literature,  and  of  the  French  lan- 
guage as  a  living  tongue ;  2.  That  the  society  de- 
sires that  the  system  of  set  books  in  the  local  ex- 
aminations of  Oxford  and  Cambridge  be  abolished,, 
and  that  certificates  be  awarded  on  translation  at 
sight,  composition,  grammar,  and  viva  voce." 
Later,  the  members  dined  together  at  Oriel* 
where  they  were  entertained  by  the  provost  and 
a  committee  of  reception.  Toasts  and  more 
speeches  followed  dinner ;  Dr.  Beljame,  the  rep- 
resentative of  the  French  minister  of  public  in- 
struction, expressing  an  eloquent  hope  that  the 
old  friendly  intercourse  between  French  and  Eng- 
lish universities  would  be  renewed.  Altogether* 
the  Oxford  meeting  was  a  very  pleasant  success* 
enjoyable,  and  of  much  benefit  to  all  concerned. 

—  The  English  educational  papers  are  bewailing 
the  appointment  of  Sir  William  Hart  Dyke  to  suc- 
ceed Sir  Henry  Holland  as  vice-president  of  the 
council  of  education. 

—  Hawaii  is  not  unprovided  with  educational 
facilities.  The  education  act  compels  the  attend- 
ance at  school  of  all  children  between  the  ages  of 
six  and  fifteen.  The  government  supports  free 
public  schools  out  of  a  tax  of  two  dollars  per  head* 
paid  by  every,  male  inhabitant  of  the  kingdom  be- 
tween the  ages  of  twenty  and  sixty  years.  An  in- 
spector-general is  at  the  head  of  the  school  depart- 
ment, but  no  person  in  holy  orders  or  minister  of 
religion  is  eligible  to  fill  the  office. 

—  An  association  for  promoting  the  university 
education  of  teachers,  consisting,  in  the  firet  place* 
of  the  masters  of  English  elementary  schools  who 
spent  some  weeks  at  Oxford  last  summer,  has  been 
inaugurated  in  London.  As  its  first  act,  the  asso- 
ciation has  appealed  to  the  education  department 
to  recognize  the  university  degree  as  equivalent  to 
a  certificate,  "provided  the  universities  co-oper- 
ate by  making  provision  for  training  in  teach- 
ing." 

—  Of  late  the  Prussian  minister  of  education  has 
had  several  applications  made  to  him  to  admit 
women  as  students  at  the  universities.  His  reply 
is,  that  women  are  not  to  be  admitted  as  regular 
students  at  any  Prussian  university,  nor  at  any  of 
the  medical  schools. 

—  Cornelius  Nepos  is  a  particularly  good  author 
for  beginners  in  Latin  to  take  up,  because  his  style 
is  easy  and  perspicuous,  and  his  subject-matter, 
when  trustworthy,  is  of  historical  interest    The 
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little  volume  of  selections  from  Nepos  that  bas 
recently  appeared  in  Macmillan's  series  of  ele- 
mentary classics  is  at  once  the  handiest  and  best- 
prepared  edition  for  the  use  of  beginners  that  we 
remember  to  have  seen.  It  is  edited  by  6.  S. 
Farnell,  M.A.,  who  has  prefixed  a  brief  introduc- 
tion, and  appended  some  helpful  notes  and  a 
vocabulary.  The  passages  for  Latin  composition 
are  a  good  feature,  and  should  materially  aid  the 
teacher. 

—  The  programme  for  the  annual  meeting  of 
the  superintendents  of  schools,  concluded  yes- 
terday at  Washington,  was  a  comprehensive  and 
attractive  one.  The  subjects  of  discussion,  and 
the  speakers  invited  to  discuss  them,  were  as  fol- 
lows :  *  Public  education  on  the  Pacific  coast,'  Su- 
perintendents Campbell  of  Oakland  (Cai)f  Water- 
man of  Stockton  (Cal.),  and  Fay  of  Eureka  (Nev.); 
*  A  teacher's  certificate,  county,  city,  state,  and 
national,'  Dr.  A.  J.  Rickoff  of  Tonkers,  J.  P. 
Wickersham  of  Lancaster  (Penn.),  Dr.  W.  A. 
Mo  wry  of  Boston,  Superintendent  Lovett  of 
Huntsville  (Ala.),  W.  W.  Jones  of  Lincoln  (Neb.), 
and  Superintendent  Hard  of  Gallipolis  (O.);  '  Civii 
service  and  public  schools,'  L.  D.  Brown  of  Colum- 
bus (O.),  Superintendent  Manley  of  Galion  (O.), 
B.  L.  Butcher  of  Beverly  (W.Va.),  Superintend- 
ents Morgan  of  West  Virginia,  Barringer  of  New- 
ark (N.J.),  Littlefield  of  Newport  (R.I.),  and  Bal- 
lard of  Columbus  (O.);  *  Powers  and  duties  of 
officers  and  teachers,'  Superintendents  Marble  of 
Worcester  (Mass.),  Cornell  of  Denver,  Hinsdale  of 
Cleveland,  Wise  of  Baltimore,  Latham  of  Dan- 
ville (111.),  Green  of  Long  Branch  (N.J.),  and  W. 
£.  Sheldon  of  Boston  ;  '  The  best  system  of  coun- 
ty  and  city  school  supervision,'  Superintendents 
Holcombe  of  Indiana,  Greenwood  of  Kansas  City, 
Johnson  of  Columbia  (S.C.),  Sabin  of  Clinton  (Ic), 
Paine  of  Tennessee,  Speer  of  Kansas,  and  Mac- 
dons  Id  of  Topeka;  'The  best  system  of  state 
school  supervision,'  Superintendents  Easton  of 
Louisiana,  Edwards  of  Illinois,  Preston  of  Missis- 
sippi, Pickett  of  Kentucky,  Lawhead  of  Kansas, 
Palmer  of  Alabama,  Buchanan  of  Virginia,  and 
Tomlinson  of  Winston  (N.C.);  'The  relation  of 
our  public  schools  to  the  general  government/ 
Congressman  McKinley  of  Ohio,  A.  J.  Michael  of 
Cleveland,  and  Superintendents  Newell  of  Mary- 
land and  Cooper  of  Texas. 

—  Writing  from  Paris,  the  Journal  of  educa- 
tion's correspondent  mentions  two  subjects  of 
general  educational  interest.  The  first  is,  that 
there  is  at  present  a  perfect  glut  of  teachers  in  the 
scholastic  market  in  France.  The  impetus  given 
by  the  republican  government  to  education  has 
caused  such  an  influx  of  young  men  and  young 


women  to  the  profession,  that  more  than  twenty 
thousand  who  have  gone  through  the  necessary 
training  and  passed  the  examinations  cannot  find 
places.  Most  of  these  would,  under  ordinary 
circumstances,  not  have  become  civil-servants; 
and  the  increase  in  the  number  of  these,  in  a 
country  where  the  true  function  of  the  state  is 
considered  by  too  many  to  be  that  of  providing 
posts  for  its  citizens,  is  a  very  serious  matter. 
The  second  topic  of  interest  is  that  the  Chevl 
method  of  singing  at  sight  is  gaining  ground  in 
France,  as  well  as  in  Belgium  and  Holland. 
Although  not  so  thorough  in  fundamental  prin- 
ciples as  the  tonic  sol-fa  method,  which  has  done 
such  a  vast  deal  for  singing  in  England,  this 
method  stands  next  in  order  of  merit.  The  de- 
grees of  the  scale  are  indicated  by  figures,  in- 
stead of  by  letters  as  in  tonic  sol-fa.  He  adds 
that  it  is  a  curious  fact  that  Germany,  where 
rational  and  irrational  methods  on  every  possible 
subject  are  being  daily  elaborated  with  exemplary 
care  and  Teutonic  patience,  still  plods  on  with 
the  old  method,  which  has  but  one  point  in  its 
favor  compared  with  the  above-named  ;  namely, 
that  it  is  the  only  possible  method,  practically 
speaking,  for  instrumental  music.  But  as  a 
means  of  affording  a  ready  insight  into  the  prin- 
ciples of  modern  music,  it  can  hardly  be  called  a 
method  at  all. 

—  The  Athenaeum  reports  that  a  movement  in 
favor  of  university  extension,  somewhat  after  the 
lines  of  Professor  Stuart's  scheme,  which  Cam- 
bridge has  worked  with  signal  success,  is  being 
proposed  in  Scotland.  The  University  of  Glasgow 
is  considering  the  subject,  and  St.  Andrews  has 
formed  a  committee  which  is  to  inquire  into  the 
need  for  instruction  and  its  capability  of  supplying 
it.  Several  of  the  Edinburgh  professors  have 
signed  a  rather  vague  fij -sheet  that  has  been  put 
in  circulation  ;  but  no  general  conclusion  has  been 
reached,  and  it  is  uncertain  whether  the  universi- 
ties will  divide  the  work  among  them,  each  acting 
separately,  or  whether  there  will  be  a  common 
organization.  In  fact,  the  question  in  Scotland 
takes  a  different  form  from  what  it  does  in  Eng- 
land. England  had  a  large  body  of  comparativelv 
idle  fellows :  Scotland  has  none.  When  Professor 
Stuart  began  his  work,  there  were  large  districts 
in  England  untouched  by  university  influence: 
there  is  almost  no  such  district  in  Scotland.  The 
number  of  undergraduates  at  Oxford  and  Cam- 
bridge is  small  in  proportion  to  the  population : 
the  number  of  Scottish  students  is  very  large. 
These  and  other  circumstances  will  compel  the 
Scottish  universities  to  handle  the  question  in  a  way 
somewhat  different  from  that  pursued  by  Professor 
Stuart. 
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LETTERS  TO  THE  EDJTOP. 

•••Correspondents  are  requested  to  be  as  brief  as  possible.    The 
writer**  name  is  in  all  eases  required  as  proof  of  good  faith. 

Zoology  in  the  college  course. 

The  recent  appearance  of  three  zoological  text- 
books, so  diverse  in  treatment  as  to  be  well-nigh 
contradictory,  revives  the  question,  « How  shall 
zoology  be  taught?*  The  three  books  to  which  I 
refer  are  Packard's  *  Zoology,'  Colton's  4  Practical 
zoology,'  and  Sedgwick  and  Wilson's  4  General  bi- 
ology.' The  first  of  these  has  already  proven  its 
popularity  by  passing  through  several  editions.  But 
popularity  and  real  merit  are  not  identical  in  mean- 
ing. Professor  Packard's  work  is  a  conspectus  of 
the  animal  kingdom  :  it  may  justly  be  termed  an  ele- 
mentary study  of  the  classification  of  animals.  The 
student  is  constantly  brought  to  view  orders  or 
classes  as  exemplified  in  a  few  types  selected  for 
study. 

Sedgwick  and  Wilson  designed  their  work  for  col- 
lege use.  The  latter  part  of  it  is  an  introduction  to 
the  study  of  zoology.  It  is  the  counterpart  of 
Packard's  *  Zoology.'  In  it  the  principles  and  facts 
of  classification  are  not  first  in  importance,  but  the 
student  is  kept  upon  the  study  of  one  animal  until 
he  has  mastered  it  from  every  stand-point,  —  anatom- 
ical, histological,  embryologies! ,  and  also  to  some  ex- 
tent physiological. 

Colton'8  *  Practical  zoology  '  occupies  a  place  be- 
tween the  other  two.  It  was  not  designed  for  use  as 
a  college  text-book,  and  we  should  not  speak  of  it 
here  but  for  the  fact  that  it  will  be  used  in  many 
colleges,  and  we  consider  that  it  has  serious  limita- 
tions if  used  for  this  purpose,  and  should  be  largely 
added  to,  to  make  it  capable  of  doing  proper  service. 
The  work  is  virtually  a  set  of  superficial  studies  of 
the  gross  anatomy  of  a  variety  of  animals  arranged 
without  reference  to  classification.  Only  the  most 
easily  seen  features  in  the  anatomy  are  touched  upon, 
and  all  the  more  difficult  ones  are  omitted. 

We  consider  these  text-books  as  representing  two 
distinct  ideas  in  zoological  teaching,  and  the  third  a 
compromise  between  them :  first,  the  view  that  the 
student  of  zoology  should  have  at  least  a  glimpse  at 
every  large  group  in  the  animal  kingdom;  rfecond, 
the  view  that  the  student  should  have  a  very  full 
fund  of  information  about  a  very  few  forms ;  and 
the  third,  the  attempt  at  bridging  the  chasm  between 
them.  The  first  view  leads  to  superficial  knowledge 
of  the  whole,  the  second  to  thorough  knowledge  of 
»  part,  and  the  compromise  secures  neither  result. 

Before  considering  the  relative  merits  of  these  two 
ideas,  we  must  be  careful  to  make  it  understood  that 
we  are  speaking  now  of  a  college  conrse  in  zoology, 
and  neither,  on  the  one  hand,  a  high-school  course 
in  natural  histoTy,  nor,  on  the  other  hand,  a  profes- 
sional course  in  zoology.  Zoology  is  not  taught  in 
coflego  to  make  zoologists :  it  should  guide  such 
•rody  of  the  phenomena  of  animal  life  as  will  best 
mcrease  the  powers  of  observation  or  quicken  the 
activity  of  perception,  but,  at  the  same  time,  not 
omit  to  acquaint  the  student  with  the  principles  of 
we  science,  and  ground  him  well  for  future  deeper 
atudy,  should  he  ever  wish  to  pursue  it.  If  the  col- 
lege course  has,  then,  this  twofold  purpose,  —  to  de- 
velop the  student's  powers  and  to  show  him  some- 
what of  the  science  of  zoology,  —  two  questions 
Jjwe :  what  is  zoology  as  a  science,  and  does  it  train 
the  mind  aright  by  its  pursuit  ? 


Zoology  was  advanced  from  a  dry  collation  of  ill- 
understood  facts  to  a  living  science,  and  with  this 
growth  its  study  has  outgrown  its  old  place  in  the 
curriculum.    The  progressive  colleges  give  it  more 
prominence  and  a  strong  force  of  instructors,  and 
furnish  laboratories,  etc.,  for  work.     Even  the  most 
conservative  have  seasoned  the  ancient  and  dishonor- 
able practice  of  a  course  of  lectures  on  zoSlogy  with- 
out any  laboratory  work,  with  some  work  upon  the 
animals  studied.     With  this  change  should  go  the 
desire,  dear  to  so  many  instructors'  hearts,  to  inform 
the  student  with  all  the  facts  he  has  gathered  after 
long  toil.    As  we  discard  the  false  notion  that  even 
the  briefest  course  must  still  include  some  knowledge 
of  every  group,  and  realize  that  by  '  elementary  '  we 
mean,  not  more  dilute  knowledge  of  a  great  variety 
of  creatures,  but  thorough  knowledge  of  fewer,  we 
are  in  a  position  to  use  the  laboratory  for  its  legiti- 
mate purpose.     This  purpose  is  to  study  animals  as 
the  zoologist  studies  them,  not  fully  enough  to  learn 
all  zoology,  but  fully  enough  to  intelligently  under- 
stand the  work  of  the  zoologist,  including  the  student 
of  physiology  and  pathology,  securing  at  the  same 
time  zoological  training  just  so  far  as  the  study  is 
pursued.     It  is  all  wrong  and  pernicious  for  the 
teacher  to  feel  that  he  must  get  his  class  '  over  the 
ground.'    There  is  no  limit  to  the  amount  to  be  done, 
and  he  can't  '  go  over  the  ground  '  except  most  super- 
ficially.   The  feeling  that  each  large  group  must  re- 
ceive some  attention,  however  slight,  is  really  most 
harmful,  though  very  wide-spread.     The  Experiment 
is  tried  every  year  of  making  students  apprehend 
principles  before  they  have  mastered  enough  facts, 
and  it  is  always  most  unsatisfactory  in  its  results. 

ZoSlogy  is  not  at  the  present  time  chiefly  concerned 
in  the  discrimination  of  species,  which  forms  but  a 
minor  issue ;  but  the  bulk  of  study  is  in  the  direc- 
tion of  anatomy  and  histology,  embryology  and 
physiology.  These  studies  all  lead  later  to  the  con- 
sideration of  many  very  difficult  problems,  and 
among  them  those  of  classification ;  but  the  zoolo- 
gist is  not  in  a  position  to  attack  these  at  the  outset 
of  his  study.  At  first  he  must  pursue  many  little 
details,  tiresome  or  fascinating  as  the  case  may  be, 
such  as  fine  dissection,  section-cutting,  with  minutest 
attention  to  the  processes  of  hardening,  staining,  em- 
bedding, cutting,  and  mounting,  careful  study  and 
interpretation  of  sections,  various  careful  experimen- 
tal observations,  and  all  these  attended  to  with  all 
possible  precision.  No  one  has  a  right  to  claim  a 
notion  of  the  science  of  zoology  who  has  not  had 
considerable  training  in  such  work,  met  some  of  its 
difficulties,  and  thus  acquired  information  for  him- 
self along  the  arduous  road  of  the  zoologist.  Fur- 
nished thus  with  facts,  he  is  ready  to  take  some  of 
the  higher  steps  of  the  scientific  zoologist  and  seek 
the  law  which  unifies  his  observations  or  the  general 
principle  which  underlies  them.  How  valuable  an 
idea  of  the  cell,  its  derivation,  differentiation,  etc., 
has  one  who  has  gotten  his  idea  of  cells  from  black- 
board drawings  ?  But  let  him  study  the  growth  from 
embryonic  epidermis  of  skin,  hair,  nail,  and  gland, 
and  differentiation  begins  to  take  on  meaning. 

While  only  direct  observation  can  give  the  student 
an  adequate  conception  of  the  science  of  zoology,  it 
at  the  same  time  secures  to  him  the  very  best  for 
which  natural  science  training  is  of  educational  value. 
It  is  not  so  much  the  variety  of  observations  as  their 
exactness  which  produces  valuable  results  in  this  di- 
rection.   Nothing  so  irksome  as  exactness,  nothing 
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so  unusual,  but  nothing  bo  desirable  in  education, 
whose  purpose  is,  not  to  make  things  easy,  but  to 
strengthen  ability  to  master  difficult  ones.  It  is  just 
this  training  which  zoology  should  furnish. 

It  may  be  set  down  as  certain  that  in  the  brief  time 
usually  allotted  to  zoology  in  college  no  student  can 
master  both  the  technique  of  zoology  and  a  complete 
surrey  of  the  classification.  It  is  also  certain  that  he 
cannot  acquire  without  laboratory  work  a  zoologist's 
conception  of,  we  will  say,  a  crustacean.  He  may 
dissect  a  cray-fish  and  then  be  informed  that  it  is  a 
crustacean,  in  which  case  he  merely  understands  the 
terms  '  cray-fish  *  and '  crustacean '  to  be  synonymous. 
But  let  him  take  a  cray-fish  or  lobster  for  his  first 
study ;  let  him  dissect  it  and  study  its  cellular  struc- 
ture ;  let  him  study  its  larval  stages.  From  it  let 
him  go  to  other  macrourans  and  compare  their  forms, 
all  the  way  from  Oebia  to  Hippa.  Let  htm  have  access 
to  the  systematic  treatise,  and  hunt  out  the  genus  and 
species.  Let  him  compare  it  with  the  schizopod  and 
the  crab,  and  with  the  megalops  of  the  crab,  and  he 
will  then  form  some  adequate  conception  of  the 
zoologist's  meaning  of  a  crustacean. 

We  believe  this  to  be  the  true  way  to  teach  zool- 
ogy, for  we  doubt  the  value  to  a  man  of  a  mass  of 
indefinite  ill-digested  text-book  information.  Occa- 
sionally an  omnivore  can  take  in  every  thing,  and 
digest  and  so  metabolize  it  as  to  organize  it  into 
healthy  mental  tissue.    They  are,  however,  the  few. 

If  the  requirement  of  zoology  from  a  text-book  be 
such  as  this  outline  would  indicate,  obviously  no 
text-book  can  ever  fully  meet  it.  For  the  systematic 
work  no  smattering  key  but  the  original  description 
should  be  consulted  if  possible.  Upon  the  anatomy 
and  histology  the  student  should  have  the  use  of 
original  articles,  monographs,  etc.  This  is,  however, 
not  always  possible,  but  the  nearest  approach  to  it 
should  be  the  chosen  course.  Sedgwick  and  Wil- 
son's work  comes  the  nearest  to  being  such  a  text- 
book of  any  with  which  we  are  familiar.  We  should 
have  preferred  the  selection  of  some  animal  with  a 
larger  circle  of  cousins  and  other  relatives,  both  near 
and  distant,  and  think  that  a  crustacean  or  a  coelen- 
terate  might  be  taken  to  exhibit  better  the  science. 

It  will  mark  a  long  stride  of  improvement  for  the 
science  of  zoology  when  teachers  and  examiners  will 
be  content  to  allow  the  student  to  become  broad 
only  after  he  has  been  narrow,  in  place  of  exacting  of 
him  a  large  amount  of  varied  information  which  is 
only  skin  deep,  will  foster  and  encourage  methods  of 
work  which  will  make  him  the  master  of  the  facts. 
The  real  test  of  the  merit  of  a  zoological  student 
should  be  made  to  lie  in  what  he  can  do,  how  much 
he  can  see,  —  hiB  ability  to  demonstrate  facts  in 
zoological  science,  and  not  merely  or  chiefly,  as  at 
present  too  largely,  in  how  much  he  knows. 

L.  H. 

Elementary  instruction  in  zoology. 

Seldom  have  I  read  an  article,  among  the  many  that 
have  been  recently  published  dealing  with  that  all- 
important  question  as  to  why  biology  should  con- 
stitute one  of  the  leading  educational  branches  in 
the  schools  and  universities,  with  more  interest  than 
I  did  the  one  contributed  by  Prof.  H.  W.  Conn,  and 
published  in  the  issue  of  Science  which  appeared 
upon  the  18th  of  last  month. 

To  my  mind,  it  not  only  presents  in  the  most 
masterly  manner  why  biology  should  be  introduced 
into  the  curriculum  of  every  grade  of  school,  from 


the  primary  classes  to  the  university,  but  how,  within 
the  near  future,  such  a  happy  result  will  with  grett 
certainty  come  about. 

I  can  remember  very  well  how,  a  number  of  yean 
ago,  I  read  with  the  keenest  interest  all  of  Huxley's 
now  classical  essays  upon  this  subject,  and  watched 
the  untiring  efforts  of  his  to  force  upon  the  attention 
of  those  in  authority  in  educational  matters  in  Eng- 
land the  prime  importance  of  an  early  introduction 
of  the  biological  studies  not  only  into  the  graded 
schools,  but  into  the  curriculum  of  every  university. 

There  are  many,  many  teachers  and  educators  in 
this  country  to-day  that  now  hold  the  views  of  Huxley 
in  nearly  all  essential  particulars ;  and  those  who 
have  thoughtfully  followed,  step  by  step,  the  growth 
of  the  natural  sciences  with  us,  since  the  early  days 
of  this  century  to  the  present  hour,  know  full  well 
that  the  time  is  not  far  distant  when  the  education  of 
the  individual  will  by  no  means  be  considered  a 
liberal  one,  unless  it  comprehends  a  very  clear  under- 
standing of  the  principles  of  biology  in  their  widest 
sense. 

For  more  than  a  quarter  of  a  century  it  has  been 
my  good  fortune  to  have  been  able,  in  common  with 
others  of  my  date  in  the  fields  of  science,  to  watch 
and  study  the  several  highly  interesting  phase* 
through  which  the  natural  sciences  have  successively 
passed.  These  phases  seem  to  divide  themselves 
naturally  into  three  quite  well-marked  stages;  and 
these  stages  may  be  characterized  by  comparing 
them  with  the  way  in  which  any  animal  or  group  of 
animals  has  been  studied.  In  times  gone  by,  natural- 
ists dealt  first  with  the  mere  description  of  animalt, 
—  the  narrative  stage,  as  it  were,  —  and  the  literature 
of  the  subject  partook  almost  exclusively  of  this 
style  of  treatment.  But  as  the  knowledge  of  ani- 
mals became  more  accurate,  and  freed  of  its  myth- 
ical taint,  why,  then  the  needs  of  the  minds  of  men 
demanded  more  than  this,  and  the  subject  naturally 

gassed  into  its  second  stage,  and  the  study  became 
ighly  classificatory.  Classification  reduced  the 
enormous  amount  of  almost  chaotic  descriptive 
literature  to  order  and  system.  Next  the  study  of 
the  natural  sciences  gradually  passed  into  its  third 
and  present  stage,  wherein  classification  is  being 
checked  and  corrected  by  the  wide-spread  attention 
that  is  being  devoted  to  the  subject  of  structure,  — 
the  morphology  of  animals.  It  is  needless  for  me  to 
add  here  that  the  outcome  of  the  present  phase  is 
slowly  bringing  to  light  a  knowledge  of  the  funda- 
mental life-principles  of  organized  nature,  and  m 
understanding  of  the  universal  laws  that  apply  to 
the  whole. 

As  the  pressure  of  the  necessity  for  the  teaching 
of  biology  in  the  schools  became  greater  and  greater 
in  recent  times,  it  was  soon  followed  by  the  outcrop- 
ping of  the  text-books  to  be  used  for  the  purpose; 
and  it  has  been  with  the  very  deepest  interest  possi- 
ble that  I  have  studied  the  casting  of  these  very  vol- 
umes. Some  of  them  have  still  clinging  to  their  pages 
many  of  the  traces  of  the  *  narrative •  phase  of  the 
science ;  others  are  largely  classificatory ;  while  still 
others,  intended  even  for  the  youngest  minds,  deal 
chiefly  with  morphology,  —  with  healthy  hints  of  a 
juvenile  calibre,  at  the  underlying  principles  of  life, 
judiciously  introduced. 

From  this  point,  space  now  demands  that  I  be  brief 
in  my  remarks;  and  I  will,  in  concluding,  simply 
present  my  matured  views  upon  the  subject  of  ele- 
mentary teaching  in  biology,  irrespective  of  any  of 
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my  reasons  for  holding  them,  or  any  defence  of  my 
convictions  in  the  premises. 

As  to  the  age  at  which  children  should  first  take 
up  the  study  of  biology,  I  contend  that  it  largely  de- 
pends upon  the  aptness  of  the  individual  child,  and 
the  capacity  for  teaching  of  the  instructor.  My  old- 
est son  is  not  yet  quite  ten,  and  he  can  pass  a  stiff 
examination  upon  Morse's  *  First  book  in  zoology,' 
name  the  bones  of  the  vertebrate  skeleton,  compre- 
hends the  general  principles  of  a  natural  classifica- 
tion, reads  well,  and  has  his  other  studies  fully  up  to 
those  in  biology,  and,  finally,  makes  an  unusually 
creditable  drawing  direct  from  any  natural  object.  I 
would  say,  then,  to  those  children  to  whom  all  the 
advantages  of  the  schools  are  open,  that  they  may 
safely  begin  with  their  first  steps  in  zoology  and 
biology  at  nine  years  of  age. 

As  to  the  methods,  I  would  say,  then,  for  a  child 
of  nine  years  of  age,  that  mere  descriptive  zoology 
be  simply  considered  a  part  of  his  general  reading ; 
that  such  training  as  comes  from  the  study  of  the 
naming  of  animals  I  would  surely  confine  to  a  very 
limited  list  of  the  commonest  forms  of  the  several 

r roups,  but  let  these  be  thoroughly  understood ;  and 
would  say  right  here,  that,  even  at  this  age,  it  is 
truly  wonderful  how  well  a  child  can  comprehend 
the  general  principles  of  nomenclature,  if  they  be 
properly  presented  to  him.  Even  clear  through  the 
university  course,  I  am  by  no  means  an  advocate  of 
the  student  putting  forth  the  effort  to  commit  to 
memory  the  names  of  animate  objects,  even  so  far  as 
they  apply  to  the  fauna  of  his  own  country.  Com- 
ing next  to  classification,  I  would  say  that  this,  too, 
be  borne  upon  but  lightly  at  first,  though  its  princi- 
ples can  be  introduced  at  a  very  early  stage  in  the 
programme  of  biological  education.  What  I  object 
to,  is  the  early  course  of  zoological  studies  being 
based  upon  any  system  of  classification.  I  agree 
with  Professor  Conn  when  he  says  that  "  classifica- 
tions have,  by  reason  of  recent  discoveries,  grown  so 
intricate  and  complicated  that  they  no  longer  can  be 
taught  to  the  general  student  with  any  degree  of  sat- 
isfaction." But  the  principles  of  classification,  as  I 
say,  can  be  easily  made  clear  to  the  child ;  and  it 
soon  learns  to  grasp  these,  and  prattles  quite  learned- 
ly as  to  why  bats  are  grouped  with  the  mammals,  and 
whales  are  not  fishes ! 

By  this  time  I  expect  my  views  upon  this  part  of 
the  subject  have  been  anticipated;  and  I  hasten  to 
say  that  my  firm  convictions  are,  that  the  principle 
upon  which  biology  should  be  taught  to  children,  is 
to  begin  with  the  study  of  ttpss.  Not  only  that, 
but  I  contend  that  it  is  the  question  of  a  study  of 
types  that  should  be  held  to,  all  the  way  through 
the  entire  course  of  study,  until  the  day  of  gradua- 
tion at  the  university. 

And,  figuratively  speaking,  at  all  ages  these  studies 
must  be  pursued  with  text-book  in  one  hand  and  the 
actual  specimen  in  the  other,  with  the  lens  and  scal- 
pel constantly  at  work. 

If  we  start  in  with  a  child  nine  years  of  age,  and 
commence  to  carefully  point  out  to  it,  constantly 
using  fresh  specimens,  all  that  can  be  learned  from 
the  body  of  any  one  kind  of  small  animal,  appropri- 
ately illustrating  it  as  we  proceed  with  a  sufficient 
number  of  the  proper  kind  for  comparisons,  and  in- 
troducing at  the  same  time  the  simpler  laws  of  chem- 
istry and  physiology,  it  is  absolutely  marvellous  the 
interest  that  can  be  aroused,  and  the  progress  that  is 
the  outcome  of  it  all.    Children  soon  learn,  too,  to 


make  wonderfully  good  sketches  of  their  work,  and 
may  be  easily  taught  to  compare  them,  and  lay  them 
aside  for  future  use. 

The  text-book  for  this  purpose,  treating,  as  it 
ought  to,  of  a  few  types,  should  be  thoroughly  and 
carefully  illustrated;  and  none  of  the  systems 
should  be  in  any  way  neglected  or  hastily  passed 
over.  Take  the  muscular  system,  for  example.  For 
children  nine  years  of  age,  it  will  only  be  necessary 
to  illustrate  the  larger  and  more  important  muscles 
of  the  trunk  and  extremities,  but  good  figures  of 
them  must  be  given  in  the  text-book ;  and,  say  the 
instructor  has  before  him  as  his  type  some  such  an 
animal  as  a  squirrel,  he  can  easily  lay  bare  the  biceps 
in  the  fore-limb,  and,  in  an  attractive  way  for  chil- 
dren, speak  of  the  composition  of  a  muscle,  show  the 
physics  involved  in  its  leverage,  and  say  how  it  is 
found  in  most  all  vertebrates  with  fore-limbs,  how 
in  mammals  it  is  inserted  into  the  radius,  and  in 
many  birds  into  the  ulna ;  its  presence  in  ourselves 
can  at  once  be  demonstrated  upon  any  child  present ; 
and  so  on.  -  Lessons  of  this  kind,  I  know  from  per- 
sonal experience,  are  entered  into  with  a  growing  in- 
terest, and  are  pursued  with  an  ever-increasing  profit. 

So  far  as  I  know,  to  my  mind,  the  text-book  in 
zoology  and  biology,  for  the  use  of  our  children  from 
nine  to  fifteen  years  of  age,  remains  yet  to  be 
written.  B.  W.  Shufzldt. 

Fort  Wlngate,  N.  Mex.,  March  5. 


Thought-transferrence. 

I  read  with  much  surprise  Mr.  Edmund  Gurney's 
letter  on  the  article  of  which  I  gave  an  account  In 
Science  of  Feb.  4.  I  thought  I  had  made  it  quite 
clear  that  I  was  simply  saying,  in  part  in  my 
words  but  mostly  in  their  own,  what  two  ladies  had 
written  on  an  overlooked  factor  in  thought-trans- 
ferrence.  As  these  ladies  have  so  clearly  proved  their 
ability  to  speak  for  themselves,  I  will  take  the  liberty 
of  forwarding  them  a  copy  of  Mr.  Gurney's  letter, 
and,  if  they  think  it  advisable,  they  may  answer  it. 

The  reason  why  I  consider  the  article  important  is 
because  it  tells  us  something  new  and  interesting 
about  the  *  number- habit,*  not  on  account  of  its  bear- 
ings on  thought-transferrence.  The  latter  point  of 
view,  however,  was  that  which  interested  the  au- 
thors of  the  article,  and  I  thought  it  better  to  adopt 
their  form  of  statement.  The  bearing  of  this  fact  on 
psychic  research  is  to  me  of  rather  trivial  interest 
compared  to  the  psychological  value  of  the  fact  itself. 
I  fear  there  is  great  danger  of  magnifying  the  im- 
portance of  psychic  research  in  general,  and  of  for- 
getting that  it  forms  only  a  small  and  that  rather  an 
unimportant  part  of  psychology. 

It  seems  to  me  perfectly  fair  for  the  writers  of  the 
article  in  question  to  omit  any  detailed  reference  to 
the  work  of  the  English  society  ;  and  I,  for  one,  did 
not  draw  from  it  the  inference  which  Mr.  Gurney 
draws,  — that  they  suppose  the  argument  to  apply  to 
all  the"  work  of  the  English  society.  I  do  believe, 
however,  that  the  principle  has  a  very  much  wider 
application  than  Mr.  Gurney  supposes.  The  writers 
of  the  article  in  question  took  for  granted  some  ac- 
quaintance with  the  work  of  the  English  society ; 
and  the  charge  of  misrepresentation  seems  to  me  un- 
fair against  them,  as  I  hope  it  is  also  unfair  against 
my  account  of  their  article. 

It  can  hardly  be  of  interest  to  any  one  but  myself 
to  know  that  Mr.  Gurney's  own  attempt  at  *  thought- 
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transferrence •  baa  been  a  failure.  Not  only  have  I 
read  every  page  accessible  to  me  of  the  writings  of 
Mr.  Qurney  and  his  associates,  and  have  begun  read- 
ing the  '  Phantasms  of  the  living/  but,  on  the  whole, 
I  have  spent  more  time  in  this  department  of  litera- 
ture than  I  care  publicly  to  confess.  The  only  justi- 
fication with  which  I  console  myself  for  all  this  read- 
ing is  the  glimpse  here  and  there  of  an  interesting 
illustration  of  the  psychology  of  ( psychic  research ' 
itself.  If  I  have  overestimated  the  importance  of  the 
article  I  reported,  it  may  have  been  due  to  the  bright 
contrast  it  afforded  to  so  much  of  the  literature  on 
that  topic  with  which  I  have  come  in  contact. 

J.  J. 

Baltimore,  Md.,  March  12. 

To  some  of  the  facta  brought  out  by  the  English 
branch  for  psychical  research,  and  which  seem  to 
me  well  established,  —  quite  as  well,  indeed,  as 
many  facts  in  physical  science  which  scientists  ac- 
cept because  they  cannot  explain, — the  American 
branch  of  the  same  society  enters  its  demurrer. 
"  The  tests  of  so-called  investigators  have  been  ren- 
dered quite  unreliable  by  the  fact  that  they  were 
themselves  the  dupes  of  their  own  ideas/1  Now,  the 
investigator  may  be  the  dupe  of  his  own  fancies,  —  that 
is  most  true,  —  but  his  fancy  may  be  a  susceptibility 
favorable  to  the  fact,  or  a  non-receptive  susceptibili- 
ty, that  would  require  more  than  a  logical  train  of 
possibilities  to  dispel.  He  may  be  such  a  slave  of  scep- 
tic habit,  that  the  normal  freedom  of  his  judgment  is 
weakened  by  preconceived  ideas  so  tyrannical  as  to 
make  of  him  a  bigot.  In  scientific  investigation  the 
one  man  is  as  worthless  as  the  other,  —  on  the  one 
hand,  the  scientific  man  who  will  not  be  convinced ; 
and,  on  the  other,  the  one  who  will  be  too  easily  con- 
vinced. 

Humanity  is  made  up  of  compounds  pretty  well 
known ;  and  it  seems  hardly  probable,  that  given 
the  same  opportunities,  and  with  mental  calibre  of 
equal  power,  the  English  men  of  science  should  be 
the  victims  of  their  own  fancies  to  a  larger  degree 
than  those  in  the  United  States.  So  I  take  it  that 
dupe  No  1  prevails  in  Europe,  and  dupe  No.  2  in 
America.  It  will  always  be  found  difficult  to  explain 
psychological  phenomena  upon  physical  bases, — 
more  than  difficult :  it  is  impossible.  The  theories 
followed  out  by  the  American  branch  do  not  seem  to 
me  to  be  applicable.  In  the  first  place,  it  is  not  a 
fact  in  mental  science,  that  because  the  power  of 
thought-transferrence  occurs  in  one  person,  it  must 
occur  to  a  certain  extent  in  all  persons,  or  in  at  least 
a  great  many  persons ;  and  I  very  much  question  the 
existence  of  any  mental  system  constructed  upon  the 
relation  of  the  digits  or  the  determination  of  num- 
bers. Starting  out  with  these  preconceived,  firmly 
rooted,  and  untenable  hypotheses,  the  investigator 
has  already  made  himself  the  dupe  of  an  idea.  He 
is  the  victim  of  the  society's  explanation.  He  comes 
to  the  work  totally  unqualified  as  an  unprejudiced 
observer,  because  he  is  already  prejudiced  by  pre- 
conceived trains  of  thought,  originated  by  the  society 
to  which  he  belongs,  and  exaggerated  by  his  own 
in- dwelling  upon  the  subject.  He  has  withdrawn 
from  mental  freedom  something  absolutely  necessary 
to  its  unfettered  action,  and  cannot  give  to  the  in-, 
vestigation  that  just  and  honest  study  which  alone 
can  be  of  service.  The  number  of  men  in  the  world's 
life  capable  of  passing  such  judgment  is  exceedingly 
small :  they  could  be  counted  upon  one's  fingers. 


A  man  may  be  reverenced  in  the  realm  of  letters,  of 
astronomy,  of  medicine,  of  natural  history,  etc.,  and 
yet  it  is  more  than  probable  that  he  cannot  bring  to 
a  crucial  test  of  psychic  phenomena  the  freedom  of 
judgment  that  is  necessary.  In  the  very  nature  of 
things,  I  should  doubt  most  strongly  if  a  physicist 
is  ever  the  proper  person  to  pronounce  upon  meta- 
physical processes,  because  his  whole  habit  of  thought 
has  been  in  a  different  direction. 

To  accept  nothing  as  positive  that  has  not  been 
proved  dwindles  our  world  down  to  the  geometrical 
conception  of  a  '  point,'  which  has  position  without 
dimension  :  it  makes  of  human  life  a  mere  idea,  that 
as  yet  lacks  logical  method,  and  is  without  definite 
fashioning ;  and  robs  every  one  that  takes  the  life- 
giving  oxygen  into  his  lungs  without  knowing  why 
he  does  it  or  what  ultimate  purpose  it  subserves,  of 
the  very  sweetest  hope  that  a  student  can  have,  —  that 
some  day  the 'mysteries  that  now  torment  us  shall  be 
made  as  clear  as  the  noonday  sun.  This  is  not  the 
test  of  psychological  phenomena,  and  never  can  be. 

I  can  understand,  from  a  very  considerable  expe- 
rience in  hospital  work  on  the  continent,  that  many 
conditions  of  self -deception  are  self-created.  A  man 
may  be  the  victim  of  excessive  introspection,  and 
may  conjure  up  mental  states  of  being  and  mental 
imageries  which  to  him  are  absolute.  Another  may 
receive  into  a  ductile  mind  as  truth  certain  disputed 
ideas,  because  he  has  already  tilled  the  ground  for 
the  reception  of  the  seed.  Another  will  fail  to  re- 
ceive any  thing,  because  he  has  determined  either 
that  he  will  not,  or  that,  if  he  does,  it  will  conflict 
with  his  preformed  scientific  conception  of  the  mat- 
ter. Both  of  these  latter  are  certainly  dupes.  I  have 
seen  a  few  examples  of  thought-transferrence ;  but 
even  the  few  were  so  unmistakably  the  evidences  of  a 
new  force  or  power,  and  so  free  from  any  suspicion 
of  fraud,  that  I  cannot  deny  the  possibility  because  I 
am  unable  to  explain  the  fact.  I  certainly  do  not  in- 
cline to  relegate  such  power  to  the  mere  rudimentary 
conditions  of  elementary  human  life ;  neither  has  it 
been  my  experience  to  find  that  the  agent  or  per- 
cipient were  persons  in  whom  the  intellects  were  at 
all  weakened.  We  know  so  little  of  consciousness, 
of  brain-power,  and  of  the  power  of  the  senses,  that 
we  should  blushingly  announce  ourselves  as  ignorant 
and  blind,  before  opening  the  door  that  leads  to 
regions  of  which  the  wisest  know  absolutely  nothing. 

I  am  writing  merely  as  my  thoughts  suggest,  and 
not  at  all  as  one  versed  in  this  the  most  abstruse  of 
all  sciences ;  and  these  thoughts  have  been  called  out 
by  a  study  of  the  plans  and  purposes  of  the  society  for 
investigating  these  phenomena.  It  seems  to  me  that 
the  ends  and  purposes  aimed  at  are  handicapped  at 
the  outset  by  certain  definitions  and  premental  con- 
ceptions that  must  be  more  or  less  dominant,  and 
thus  tyrannize  over  the  understanding ;  so  that  the 
very  man  who  thinks  himself  free  becomes  the  dupe  of 
preconceived  ideas.  The  instinct  of  the  animal  that 
leads  him  to  interpret  certain  moods  of  his  master, 
and  which  is  of  a  part  with  the  whole  transmission 
of  heredity,  —  the  automatic  action,  so  to  speak,  of  the 
higher  nervous  ganglia,  or  the  impress  that  these 
ganglia  have  acquired  by  similar  experiences  through 
hundreds  of  preceding  generations,  —  is  quite  an- 
other thing  from  the  complex  phenomena  of  thought- 
transferrence,  which  are  the  exponents  of  a  much 
higher  degree  of  civilization,  calling  for  a  much 
more  elaborate  and  intricate  association  of  psychic 
functions.        • 
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If  even  the  least  significant  of  all  of  the  facts 
reported  from  England  be  accepted,  we  are  left  to 
deal  with  an  unknown  something  quite  apart  from 
instinct,  —  something,  for  so  it  seems  to  me,  which 
cannot  be  compared  with  it  in  any  way,  but  which  is 
the  evidence  of  a  higher  order  of  brain-manifesta- 
tion than  we  have  yet  met  with. 

Horatio  R.  Bigxlow,  M.D. 
Leipzig,  Feb.  28. 

The  tail  of  Chlamydoselachus. 

A  recent  opportunity  of  examining  a  second  speci- 
men of  Chlamydoselachus  furnished  the  means  of 
adding  an  item  or  two  to  our  knowledge  of  that 
peculiar  genus.  In  several  points  the  example 
differed  from  that  originally  described.  This  was 
notably  the  case  with  the  tail.  On  the  later  capture, 
this  organ  was  a  little  more  than  one-fourth  of  the 
total  length,  and,  with  the  vertebral  column,  tapered 
to  a  sharp  extremity ;  whereas  in  the  first  one  it 
stopped  abruptly,  with  vertebrae  of  considerable 
size,  as  if  truncate.  On  the  new  one,  the  lateral 
line,  with  a  few  short  breaks  posteriorly,  continued 
to  within  an  inoh  of  the  end  of  the  tail.  All  this 
indicates  that  the  tail  of  that  which  served  as  the 
type  was  deformed  and  incomplete :  the  deformity, 
in  all  likelihood,  being  of  embryonic  origin.  Pro- 
portioned as  the  new  one.  the  tail  of  the  type  would 
have  been  seventeen  inches  long,  instead  of  which  it 
was  but  little  more  than  ten.  Completed,  the  type 
would  have  had  a  total  length  of  sixty-six  inches,  to 
a  circumference  of  eleven  and  a  half.  The  more 
recent  specimen  had  a  length  of  forty-eight,  to  a 
circumference  of  ten  and  a  half  inches,  which  made 
it  rather  less  slender  and  snake-like  than  its  pred- 
ecessor. 

Another  difference  occurred  in  the  dentition, 
which,  in  the  last  examined,  showed  variations  in 
the  number  of  denticles  between  each  lateral  cusp 
and  the  median  :  sometimes  there  were  two,  some- 
times but  one. 

The  tropeic  folds,  abdominal  keel,  were  present, 
as  on  the  specimen  from  which  the  original  descrip- 
tion was  taken.  S.  Gasman. 

Cambridge,  Mass.,  March  11. 


The  Quebec  group. 

Thinking  it  may  be  interesting  to  geologists  to 
learn  the  latest  conclusions  in  reference  to  the  strati- 
graphical  succession  and  distribution  of  the  rocks  in 
the  province  of  Quebec,  hitherto  known  as  the  '  Que- 
bec group.'  I  send  you  the  following  brief  observa- 
tions on  this  subject :  — 

As  is  well  known,  the  divisions  made  by  my  prede- 
cessor, the  late  Sir  W.  E.  Logan,  of  this  interesting 
and  exceedingly  complicated  group  of  formations, 
were  in  ascending  order,  —  Levis,  Lauzon,  and  Sil- 
lery, — and  these  together  were  supposed  to  represent 
»  peculiar  phase  of  the  caloiferous  and  chazy  for- 
mations of  the  New  York  lower  paleozoic  series.  I 
have  elsewhere  made  known  as  the  result  of  personal 
investigation  that  portions  of  several  systems  and 
formations  had  evidently  been  included  in  the  Que- 
bec group  as  described  in  the  '  Geology  of  Canada, 
1863,'  and  depicted  on  the  geological  map  of  Canada, 
published  in  1866.  During  a  personal  examination 
of  a  large  portion  of  the  area  during  the  seasons  of 
1876, 1877,  and  1878,  I  recognized  strata  which  I 


considered  clearly  belonged  to  systems  and  forma- 
tions ranging  from  pre-Cambrian  to  Silurian ;  and 
also  that  much  of  the  so-called  *  SiUery '  was  in 
reality  not  the  youngest,  but  the  oldest  member  of 
the  group,  and  of  pre-Cambrian  age. 

All  subsequent  investigation  has  confirmed  the  cor- 
rectness of  these  conclusions,  first  advanced  in  a 
paper  read  before  the  Natural  history  society  of  Mon- 
treal in  February,  1&79,  and  more  fully  treated  in  re- 
ports and  papers  since  published  in  1880,  1883,  and 
1884.  Since  the  date  of  the  last  of  these  publica- 
tions, considerable  additional  information  relating  to 
the  distribution  of  the  several  formations  has  been 
acquired ;  and  I  now  find  that  no  less  than  four  dis- 
tinct horizons  can  be  recognized,  each  of  which  is 
marked  by  important  bands  of  conglomerate.  Three 
of  these  (Nob.  2,  3,  and  4)  are  fossiuferous  limestone 
conglomerates,  while  one  (No.  1)  is  chiefly  felspathic 
and  dioritic,  is  non-fossiliferous,  and  generally  pre- 
sents the  appearance  of  a  volcanic  agglomerate  or 
breccia,  which  in  places  becomes  a  brecciated  ser- 
pentine, or  is  otherwise  variously  altered,  and  is  often 
schistose  and  micaceous,  —  pre-Cambrian. 

No.  2  is  of  Cambrian  age,  and  is  best  seen  along 
the  south  shore  and  at  the  north  end  of  the  Island  of 
Orleans,  at  Bic,  at  Metis,  and  at  several  points  lower 
down,  on  the  south  side  of  the  St.  Lawrence  Gulf. 

No.  3  is  the  celebrated  Levis  conglomerate,  well 
exposed  at  Point  Levis  and  at  the  south-west  end  of 
the  Island  of  Orleans.  It  is  interbedded  with  gray 
and  dark  blue  highly  graptolitic  slates,  recognized 
by  Professor  Lap  worth  as  marking  the  phyllograptua 
zone  of  Europe.  It  also  recurs  with  its  associated 
phyllograptus  slates  at  several  points  between  Metis 
and  the  Marsouin  River  on  the  south  shore  of  the 
St.  Lawrence,  always  in  discordant  contact  with  the 
strata  of  the  preceding  group. 

No.  4  is  the  limestone  conglomerate  of  the  Quebeo 
Citadel  Hill.  It  occurs  there  in  three  or  four  more 
or  less  lenticular  beds,  none  of  which  exceed  six 
feet  in  thickness  :  they  are  associated  and  interbedded 
with  black  highly  carbonaceous  and  graptolitic  strata, 
yielding  a  valuable  cement-stone.  Both  to  the  north- 
east, before  reaching  the  Island  of  Orleans,  and  to 
the  south-west,  these  beds  are  cut  off  by  the  curving 
line  of  the  great  St.  Lawrence  and  Champlain  or 
Appalachian  fault,  and  are  brought  into  abrupt  con- 
tact with  the  red  and  greenish  gray  slates  of  No.  2. 
They  appear  again,  however,  on  the  south  side  of 
the  St.  Lawrence  near  St.  Antoine,  and  thence  pasa 
beneath  the  drift-covered  level  country  to  the  south- 
west. I  believe  these  beds  to  be  a  part  of  the  Utica, 
Hudson  River,  or  Lorraine  group.  Professor  Lap- 
worth,  who  has  recently  examined  the  graptolitic 
fauna  from  these  rocks,  considers  it  to  denote  a  stage 
older  than  Trenton  limestone,  but  decidedly  newer 
than  the  Levis  phyllograptus  zone.  The  latter  view 
is  entirely  in  accord  with  the  stratigraphical  evidence 
as  first  published  by  me  in  1879 ;  but,  so  far  as  the 
stratigraphy  is  at  present  known,  it  is  as  decidedly 
opposed  to  the  former  conclusion.  Lists  by  Pro- 
fessor Lapworth,  of  the  graptolitesfrom  the  different 
horizons  above  named,  will  appear  in  the  volume  of 
the  Transactions  of  the  Royal  society  of  Canada, 
shortly  to  be  published. 

The  fauna  of  No.  2  conglomerate,  as  well  as  that 
of  the  associated  slaty  and  shaly  beds,  is  exclusively 
of  Cambrian  type,  —  Diotyonema  sociale,  Eophyton 
Linneanum,  Cruziana  (?)  Paradoxides-Archaeocya- 
thus,  etc. 
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The  fauna  of  No.  3  conglomerate  is  mixed  Gam- 
brian  and  lower  Cambro-Silurian,  while  that  of  the 
associated  slaty  beds  is  exclusively  lower  Cambro- 
-Silurian. 

The  fauna  of  No.  4,  though  also  mixed,  is  chiefly 
-of  Trenton  Lorraine  age,  as  is  that  of  the  associated 
-slates. 

The  mineralogical  and  lithological  characters  of 
the  four  groups  are  as  markedly  different  as  are  their 
paleontological  features,  and  the  former  present  a 
striking  correspondence  with  those  which  character- 
ize the  pre-paleozoio  and  lower  paleozoic  formations 
of  the  Lake  Superior  region. 

Altogether  the  structure  in  the  vicinity  of  Quebec 
seems  to  correspond  very  closely  with  that  described 
by  Mr.  8.  W.  Ford  in  his  *  Observations  upon  the 
great  fault  in  Bensselaer  county'  (Amer.  journ.  ac, 
toI.  xxix.  January,  1885). 

In  the  Quebec  area  the  great  fault  not  only  exists, 
but  has  many  subordinate  and  more  or  less  parallel 
branches.  The  most  important  of  these  crosses  the 
main  Quebec  anticlinal  at  Danville,  in  Shipton  town- 
ship, and  runs  thence  south  by  the  Missisquoi  valley 
to  Mansonville,  in  the  township  of  Potton,  on  the 
Vermont  boundary.  In  many  places  these  disloca- 
tions have,  as  described  by  Mr.  Ford  (op.  cit), 
placed  the  older  rocks  on  the  top  of  the  newer. 
Such  an  occurrence  is  well  seen  in  the  gorge  of  the 
Nicolet  River  near  Danville,  where  the  black  Cambro- 
Silurian  limestones  and  shales  dip  directly  under 
gray  wrinkled  quartzose  pre- Cambrian  mica-schists, 
and  one  would  suppose  the  two  series  to  be  in  con- 
formable sequence;  but  not  far  removed,  in  the 
-township  of  Tingwick,  a  small  outlier  of  the  same 
black  limestone  rests  flat  on  the  upturned  edges  of 
the  mica-schists,  as  do  other  similar  outliers  else- 
where in  the  district. 

It  is  quite  evident  that  Appalachian  geology  can 

never  be  satisfactorily  interpreted  and   explained 

without  careful  and  minute  study  in  the  field  of  the 

.numerous  great  shoved,  more  or  less  parallel,  faults 

by  which  the  whole  region  has  been  affeoted,  and 

•due  consideration  given  to  the  marvellous  effects  they 

have  produced  on  the  structure. 

Alfred  B.  0.  Sslwyn. 
-Ottawa,  Can.,  March  9. 


Notes  upon  the  erosive  power  of  glaciers  as 

seen  in  Norway. 

The  above  heading  is  the  title  of  a  paper  in  course 
-of  preparation,  of  which  the  following  is  a  resume 
in  part:  — 

(a)  As  many  of  the  Norwegian  glaciers  are  rapidly 
-advancing,  they  arch  over  from  rock  to  rock,  and 
leave  sub-glacial  caverns  into  which  the  explorer  can 
go  long  distances. 

(b)  Numerous  angular  and  sub-angular  stones,  as 
well  as  those  rounded  by  atmospheric  erosion,  are 
resting  upon  the  crystalline  rooky  beds  with  the  ice 
.flowing  about  them ;  that  is  to  say,  the  resistance  due 
to  the  friction  between  the  stones  and  the  rock  is 
greater  than  the  cohesion  of  the  molecules  of  the 
loe,  which  flow  about  the  obstacles  as  a  viscous  body. 
Even  stones  resting  upon  loose  and  soft  morainic 
matter,  over  which  the  glacier  is  advancing,  are  suf- 
ficient to  channel  the  ice  as  it  moves  over,  in  place 
-of  pushing  it  along. 

(c)  No  blocks  were  seen  in  the  act  of  being  torn 


up  from  the  subjacent  rock,  nor  were  the  loose  stones 
being  picked  up. 

(d)  A  large  rounded  bowlder,  held  in  the  ice,  was 
being  rolled,  in  place  of  shoved,  along  by  glaciers, 
as  shown  by  the  mouldings  in  the  ice.  At  the  same 
time,  it  was  being  crushed. 

(e)  The  abrasion  by  the  falling  of  detached  masses 
of  ice  and  stones  is  considerable. 

(/)  A  tongue  of  ice,  hanging  from  the  roof  of  a 
cavern,  was  pressing  against  a  loose  bowlder,  that  a 
man  could  have  moved.  In  place  of  pushing  the 
stone,  or  moving  around  it,  the  tongue  of  ice,  of 
about  a  cubic  yard,  was  being  held  suspended  by  a 
sheet  of  ice  bent  backward,  nearly  at  right  angles,  in 
a  graceful  curve. 

(g)  Scratched  stones  were  rarely  seen  among  those 
falling  out  of  the  bottoms  of  glaciers,  and  in  many 
places  the  rocks  were  scarcely,  if  at  all,  scratched. 
Although  occasionally  highly  polished,  the  subjacent 
rocks,  even  where  scratched,  showed  generally  sur- 
faces roughened  by  weathering,  or  with  only  the 
angles  removed. 

(h)  The  upper  layers  of  ice  were  seen  to  bend  and 
flow  over  the  lower,  wherever  low  barriers  were  met 
with,  in  place  of  the  lower  strata  being  poshed  up 
by  an  oblique  thrust. 

(i)  A  glacier  was  advancing  into  a  morainic  lake, 
and,  in  part,  against  the  terminal  barrier.  In  plate 
of  ploughing  up  the  obstruction,  the  strata  of  iee 
were  forced  up  into  an  anticlinal,  along  whose  axis 
there  was  a  fracture  and  fault.  Thus  domes  of  ice 
covered  with  sand  were  produced.  The  sand  had 
been  deposited  upon  the  surface  of  glaciers  by  the 
waters  of  the  lake.  The  conformability  of  the  sand 
and  the  strata  of  uplifted  ice  was  undisturbed,  ex- 
cept along  the  line  of  fault.  As  the  domes  melt, 
cones  of  sand  with  cores  of  ice  are  left.  By  the 
lifting  process  the  morainic  barrier  is  covered*  with 
olayey  sand,  as  if  subjacent  strata  had  been  ploughed 
up  by  the  glacier,  of  which  there  was  no  evidence. 

(J)  At  several  places  where  glaciers  are  advancing 
over  moraines,  they  are  levelling  them,  and  not 
ploughing  them  out.  This  levelling  process  is  by 
the  dripping  of  the  water  from  the  whole  under  sur- 
face. In  fact,  even  the  loose  stones  upon  the  water- 
soaked  moraines  were  sufficient  resistance  to  cause 
the  bottom  of  the  ice  to  be  grooved. 

(&)  The  fall  of  a  great  ice-avalanche  from  a  high 
snow-field,  down  a  precipice  of  a  thousand  feet,  to 
the  top  of  a  glacier  remanU  was  seen.  These  falling 
masses  of  ice  bring  down  the  frost-loosened  stones 
from  the  sides  of  the  mountains  upon  the  glacier, 
which  is  charged  with  detritus.  It  is  this  material 
which  furnishes  mud  to  the  sub-glacial  streams,  and 
not  the  rocky  bed  of  the  valley  worn  down  by  glacial 
erosion. 

(0  One  does  not  find  that  the  glaciers  per  se  are 
producing  hummocks.  These  are  the  result  of  at- 
mospheric and  aqueous  erosion,  although  perhaps 
beneath  a  glacier,  which  sweeps  over  them,  and  to 
some  extent  scratches  and  polishes  them.  The  effects 
of  glaciation  in  removing  angles  and  in  polishing 
surfaces  are  small  compared  with  atmospheric  ero- 
sion upon  the  same  rooks. 

(m)  The  transporting  power  of  glaciers  is  limited 
to  the  dtbris,  which  falls  upon  its  surface  from  over- 
hanging or  adjacent  cliffs,  and  afterwards  works 
through  the  mass  or  comes  to  be  deposited  at  its  end. 

J.  W.  Spknckb. 
University  of  Missouri,  Feb.  88. 
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SLOW1 

I  have  been  asked  to  give  some  account  of  the 
sldjd  system,  as  practised  in  Sweden,  having 
lately  visited  that  country  in  order  to  study  the 
system  both  practically  and  theoretically.  This 
visit  convinced  me  of  its  excellence,  of  its  claim 
to  be  regarded  as  an  important  factor  in  educa- 
tion, and  the  need  there  is  for  something  of  the 
kind  in  our  own  schools. 

The  word  '  sldjd  *  is  essentially  Scandinavian, 
and  an  equivalent  for  it  is  not  to  be  found  in  any 
other  European  language.  Its  original  meaning 
is  '  cunning,'  '  clever,'  *  handy  '  (compare  '  sleight 
of  hand '),  but,  as  at  present  used,  it  means  rather 
the  different  kinds  of  hand- work  used  in  schools 
for  educational  purposes.  '  Sldjd  '  is  such  a  con- 
venient word,  and  embraces  so  much,  that  I  think 
we  shall  have  to  naturalize  it  in  England,  and 
call  it  '  sloyd.'  It  has  already  been  adopted  in 
France  and  Germany,  and  I  believe  in  Belgium, 
Austria,  and  Russia. 

There  are  many  kinds  of  sldjd,  or  hand-work, 
practised  in  the  schools  in  Sweden,  Norway,  Den- 
mark, Finland,  Germany,  and  other  countries,  — 
simple  metal- work,  smith- work,  basket-making, 
painting  (trade),  fret-work,  book-binding,  papier- 
machi,  needle-work,  and  finally  wood-sldjd,  which 
consists  mainly  of  carpentry,  but  in  which  carv- 
ing and  turning  may  play  a  subordinate  part. 

Herr  Otto  Salomon,  the  director  of  the  semi- 
nary at  Nftfts,  has  drawn  up  a  table  in  which  the 
above  occupations  are  compared,  under  the  fol- 
lowing heads : — 

1°.  The  children's  interest  gained ;  2°.  Work 
which  can  be  used  ;  3°.  Order  and  precision  ;  4°. 
Cleanliness  and  neatness;  5°.  Development  of 
sense  of  form  ;  6°.  Accordance  with  children's 
capacity ;  7°.  Strengthening  and  developing  of 
the  physical  powers  ;  8°.  Counterpoise  to  sitting ; 
D°.  Capability  of  methodical  exposition ;  10°. 
General  dexterity. 

It  appears,  from  a  careful  comparison  of  the 
results  obtained  by  means  of  these  various  occu- 
pations, that  while  several  of  them  answer  to 
the  above  tests  in  certain  particulars,  yet  only  the 
wood-sldjd  can  answer  all. 

I  will  endeavor  to  give  a  brief  outline  of  the 
chief  principles  of  the  method  for  the  teaching 

1  From  the  Journal  qf  education,  Feb.  1, 1887. 


of  manual  work  which  is  followed  at  Nails,  and 
which  has  thence  been  largely  disseminated  all 
over  Scandinavia  and  Finland,  and  is  taught 
even  within  the  arctic  circle.  In  Sweden  alone, 
wood-sldjd  is  practised  in  eight  hundred  national 
schools,  has  been  introduced  into  the  secondary 
schools  for  boys,-  and  is  now  being  adapted  even 
in  the  upper  schools  for  girls. 

It  has  also  been  introduced  into  France,  Bel- 
gium, Germany,  Austria,  Russia,  and  the  United 
States.  It  will  probably  be  taken  up  in  Abys- 
sinia, through  the  instrumentality  of  the  Swedish 
missionaries ;  and  even  far-distant  Japan  is  show- 
ing an  interest  in  the  subject.  Are  we  English 
to  be  left  hopelessly  behind  in  the  adoption  of 
hand-work  as  an  important  factor  in  education  ? 
We  have  already  accepted  it  —  in  a  very  limited 
way,  it  is  true  —  in  the  adoption  of  the  kinder- 
garten system,  the  very  eoul  of  which  is  its  re- 
sponse to  the  child's  need  of  activity  and  produc- 
tion ;  and  sldjd  is  the  same  principle  at  work, 
only  in  a  form  suited  to  the  growing  powers  of 
our  boys  and  girls. 

Herr  Salomon  himself  has  treated  of  the  results 
aimed  at  by  sldjd,  the  choice  and  classification  of 
models,  and  the  question  who  is  to  be  the  sldjd 
teacher,  in  a  work  which  has  already  been  trans- 
lated into  French  and  German,  and  will  soon,  I 
hope,  appear  in  English. 

Sldjd  aims  at  the  following  results : — 

1°.  To  implant  respect  and  love  for  work  in 
general ;  2°.  To  implant  respect  and  love  even  for 
the  coarser  forms  of  honest  manual  work  ;  8*.  To 
develop  activity ;  4°.  To  foster  order,  accuracy, 
cleanliness,  and  neatness ;  5°.  To  encourage  atten- 
tion, industry,  and  perseverance ;  6°.  To  develop 
the  physical  powers  ;  7°.  To  train  the  eye  and  the 
sense  of  form. 

The  joining  of  the  sldjd  course  should  be  vol- 
untary on  the  part  of  the  pupil  :  consequently  the 
work  should  fulfil  the  following  conditions  :  — 

1°.  It  should  be  useful ;   2°.  The  preparatory 
exercises  should  not  be  too  fatiguing ;  8°.  They 
should  offer  variety  ;  4°.  They  should  be  executed 
without  help  ;  5°.  They  should  be  real  work,  not 
play  ;  6°.  They  should  not  be  knick-knacks,  or  so- 
called  fancy-work  ;    7°.  They  should  belong  to 
the  worker  ;  8°.  They  should  be  in  harmony  with 
his  power  and  physical  strength  ;  9°.  They  should 
be  of  such  a  nature  that  they  can  be  finished  ^ifo 
exactness ;  10°.  They  should  allow  of  cleanlir^ 
and  neatness  ;  11°.  They  should  demand  tho^iT 
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fulness,  and  thus  be  more  than  a  purely  mechani- 
cal work  ;  12°.  They  should  strengthen  and  de- 
velop the  physique ;  18°.  They  should  help  to 
exercise  the  sense  of  form  ;  14°.  Lastly,  as  many 
tools  and  manipulations  as  possible  should  be  em- 
ployed. 

Such  are  the  results  aimed  at ;  but  here  a  very 
important  question  arises,  Who  is  to  be  the  slojd 
teacher?  Teachers  are  already  so  overburdened 
with  work,  that  it  seems  too  much  to  expect  them 
to  undertake  another  subject.  But  for  them,  too, 
a  subject  so  novel,  and  necessarily  so  differently 
taught  from  the  ordinary  school-subjects,  would 
doubtless  have  its  attractions,  and  would  illustrate 
the  saying,  « Change  of  work's  as  good  as  play.' 

Whether  this  be  so  or  not,  the  slojd  instruc- 
tion must  be  undertaken,  not  by  an  artisan,  who 
would  naturally  regard  it  merely  from  its  me- 
chanical side,  whereas  the  main  object  of  sldjd  is 
not  the  teaching  of  any  trade,  but  the  develop- 
ment of  the  faculties,  and  the  acquiring  of  gen- 
eral dexterity.  It  must  therefore  be  given  by  a 
trained  teacher,  who  understands  the  nature  of 
the  material  on  which  he  has  to  work,  viz.,  child- 
nature,  and,  if  possible,  by  the  same  teacher  who 
takes  the  other  school-subjects. 

I  may  mention  that  by  means  of  sldjd,  which 
necessitates  individual  supervision  and  instruction, 
the  teacher  has  an  opportunity  of  obtaining  an 
insight  into  the  character,  and  of  establishing  a 
personal  relation  between  himself  and  his  pupils, 
which  it  is  almost  impossible  to  obtain  by  means 
of  class-instruction.  Numbers  of  teachers  can 
bear  witness  to  the  truth  of  this  statement.  The 
teacher  should  lead,  direct,  and  control  the  work, 
but  should  be  careful  not  to  put  his  hand  directly 
to  it.  In  order  to  be  able  to  follow  with  advan- 
tage the  course  of  instruction,  the  pupil  ought  to 
have  reached  a  point  of  development  usually  at- 
tained about  the  age  of  eleven . 

One  word  as  to  the  main  differences  between 
wood-slojd  and  ordinary  carpentering,  with  which 
it  is  very  apt  to  be  confused.  These  lie,  1°,  in  the 
character  of  the  objects  made,  which  are  usually 
smaller  than  those  made  in  the  trade ;  2°,  in  the 
tools  used  (the  knife,  for  instance,  the  most  im- 
portant of  all  in  slojd,  is  little  used  in  ordinary 
carpentry) ;  8°,  in  the  manner  of  working  (the 
division  of  labor  employed  in  the  trade  is  not  al- 
lowed in  sldjd,  where  each  article  is  begun,  car- 
ried on,  and  finished  by  the  same  pupil) ;  4°,  but 
the  fundamental  difference  is  in  the  object  of  sldjd, 
which  is,  not  to  turn  out  full-blown,  or  half-blown, 
or  even  quarter-blown  young  carpenters,  but  to 
develop  the  faculties,  and  specially  to  give  general 
dexterity,  which  will  be  useful,  whatever  line  of 
life  the  pupil  may  afterwards  follow. 


As  individual  instruction  is  generally  required, 
and  as  this  manual  work  cannot  be  taught  in  class, 
the  same  teacher  can  only  superintend  a  limited 
number  of  pupils  at  the  same  time.  Generally 
speaking,  there  should  not  be  more  than 
twelve. 

As  to  the  choice  of  models :  1°.  All  articles  of 
luxury  are  to  be  excluded ;  2°.  The  objects  made 
are  to  be  of  use  at  home ;  8°.  The  children  should 
be  able  to  finish  them  entirely  without  help; 
4°.  The  articles  should  be  made  of  wood  only ; 
5°.  No  polish  should  be  used ;  6°.  As  little  mate- 
rial as  possible  should  be  employed ;  7°.  The  chil- 
dren should  learn  to  work  both  in  the  harder  and 
softer  woods;  8°.  Turning  and  carving  should 
only  be  sparingly  employed ;  9°.  The  models 
should  develop  the  children's  sense  of  form  and 
beauty,  and  for  these  ends  the  series  should  in- 
clude a  certain  number  of  modelled  objects  (for 
instance,  spoons,  ladles,  and  other  curved  articles), 
which  are  to  be  executed  with  a  free  hand,  and 
chiefly  by  eye ;  10°.  By  means  of  going  through 
the  whole  series,  the  pupils  should  learn  the  use 
of  all  the  more  important  tools.  In  the  choice  of 
models,  care  should  be  taken  that  each  one  pre- 
pare for  the  next. 

As  to  classification  of  models :  1°.  The  series 
ought  to  progress  without  a  break  from  the  easy 
to  the  difficult,  from  the  simple  to  the  complex ; 
2°.  There  must  be  a  sufficient  variety ;  8°.  Each 
model  must  be  so  placed  in  the  series  that  the 
pupil  shall  be  able  to  carry  it  out  entirely  without 
the  direct  help  of  the  teacher,  by  means  of  what 
he  has  already  made ;  4°.  The  models  should  con- 
stitute such  a  series  that  at  each  step  the  pupil 
may  be  able  to  make,  not  a  passable,  but  a  correct 
work ;  5°.  In  making  the  first  models,  only  a  few 
tools  are  to  be  employed,  but  as  the  series  is  car- 
ried out  new  tools  and  new  manipulations  are  to 
be  employed ;  6°.  The  knife,  as  the  fundamental 
tool,  is  to  be  the  most  used  in  the  beginning  of 
the  course ;  7°.  For  the  first  models,  rather  hard 
wood  should  be  employed. 

At  the  beginning  of  the  series  the  models  should 
be  capable  of  speedy  execution,  and  objects  which 
require  a  considerable  time  should  be  gradually 
reached. 

Let  us  now  see  whether  sldjd,  if  the  foregoing 
conditions  be  carried  out,  may  be  regarded  as  a 
factor  in  education,  whether  considered  physically, 
mentally,  or  morally. 

It  is  essentially  a  form  of  work  which  calls 
forth  every  variety  of  movement,  which  brings 
all  the  muscles  into  play,  and  which  exercises  both 
sides  of  the  body.  It  is  so  arranged  that  the  chil- 
dren can  work  with  the  left  band  as  well  as  with 
the  right,  in  sawing,  planing,  etc.    Thus  all  the 
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muscles  are  strengthened,  a  more  harmonious  de- 
velopment attained,  and  there  is  less  fear  of  their 
growing  crooked  There  is  no  reason  to  dread 
their  becoming  left-handed:  in  more  delicate 
manipulations,  the  right  hand  will  always  remain 
the  better  man  of  the  two. 

Does  sldjd  help'  forward  the  mental  develop- 
ment? Surely  work  which  draws  out  and  exer- 
cises energy,  perseverance,  order,  accuracy,  and 
the  habit  of  attention,  cannot  be  said  to  fail  in 
influencing  the  mental  faculties;  and  that  it 
should  do  so  by  cultivating  the  practical  side  of 
the  intelligence,  leading  the  pupils  to  rely  on 
themselves,  to  exercise  foresight,  to  be  constantly 
putting  two  and  two  together,  is  specially  needed 
in  these  days  of  excessive  examinations,  when  so 
many  of  us  are  suffering  from  the  adoption  of 
ready-made  opinions,  and  the  s wallowing  whole, 
in  greater  or  smaller  boluses,  the  results  of  other 
men's  labors. 

We  want  whole  men  and  women,  the  sum  total 
of  whose  faculties  is  developed,  who  have  learned 
to  apply  their  knowledge,  not  only  in  the  emer- 
gencies, but  in  the  daily  occurrences  of  life  ;  and 
this  readiness  —  this  steadiness  of  nerve,  the  or- 
dered control  of  that  wonderful  machine  the  body, 
the  cultivation  of  the  practical  side  of  us  —  can 
only  come  by  exercise,  and  this  is  given  by  means 
of  sldjd.  Let  us  also  remember  that  all  skilled 
work,  however  humble  it  may  appear,  is  brain- 
work  too :  the  hand  is  the  servant  of  the  brain. 
If  any  one  doubt  this,  let  him  try  to  make,  from 
first  to  last,  some  complete  object,  however  insig- 
nificant, —  be  it  the  modelling  of  a  leaf,  cube,  or 
even  a  ball,  or  the  making  of  a  wooden  spoon,  — 
and,  I  answer  for  it,  he  will  gain  a  new  respect  for 
hand -work,  not  only  from  its  usefulness,  but  the 
skill  it  requires. 

What  does  sldjd  do  for  the  moral  training  of 
the  child  ?  It  implants  respect  and  love  for  work 
in  general,  including  the  coarser  kinds  of  bodily 
work.  In  the  fierce  competition  which  exists  in 
all  civilized  countries  (and  nowhere  fiercer  than 
in  our  own),  which  springs  in  so  many  cases  from 
the  desire  to  push  on  to  some  fancied  higher  level 
of  life,  what  a  clearing  of  the  moral  atmosphere 
would  be  effected  if  the  rising  generation  could  be 
imbued  with  the  feeling,  deepening  as  they  grow 
up  into  conviction,  that  it  is  the  man  who  digni- 
fies or  degrades  the  work,  —  that  all  labor  which 
proceeds  from  a  worthy  motive  is  of  equal  worth, 
and  that  the  right  work  for  each  one  of  us,  and 
consequently  the  noblest,  is  the  work  we  can  do 
beet! 

But  this  is  not  all  which  sldjd  effects  in  the  way 
of  moral  influence.  It  tightens  and  strengthens 
the  bond  between  school  and  home.    Every  thing 


which  the  child  makes  is  for  home  use,  is  prized 
there  as  his  own  honest  work,  and  as  the  product 
of  the  skill  which  he  is  gaining  at  school.  Among 
the  working-classes,  the  actual  use  of  the  things 
made  by  the  children  (besides  the  wholesome 
pleasure  and  pride  they  call  forth)  is  found  to  do 
much,  in  the  countries  where  sldjd  is  practised, 
to  reconcile  the  parents  to  their  children  remain- 
ing at  school  even  when  they  are  beginning  to  be 
of  use  at  home  and  to  be  able  to  earn  something. 
They  have  tangible  proof,  in  the  objects  brought 
home,  that  their  children  are  learning  something 
which  makes  them  useful  and  handy,  and  which 
will  make  them  readier  in  future  in  learning  a 
trade. 

I  will  only  mention  one  other  point  in  which 
sldjd  bears  good  moral  fruit.  I  mean,  it  implants 
in  the  child  a  sense  of  satisfaction  in  honest  work, 
begun,  carried  on,  and  completed  by  fair  means 
and  by  his  own  exertions.  In  these  days  of 
scamped  work,  of  dishonest  tricks  to  be  found  in 
all  trades  and  manufactures,  what  can  we  say  too 
much  in  praise  of  a  system  which  will  give  our 
boys  and  girls  a  sense  of  the  dignity  of  work,  a 
scorn  and  contempt  for  what  is  slovenly  or  tricky? 
The  sldjd  system  is  completely  opposed  to  the 
modern  principle  of  division  of  labor,  which  is  no 
doubt  a  necessity  in  the  present  conditions  of  life, 
but  which  would  be  disastrous  in  education,  where 
the  aim  must  be  the  development  of  each  indi- 
vidual, not  the  getting  through  a  given  quantity 
of  work  in  the  shortest  and  cheapest  way.  I  feel 
sure  that  a  boy  or  girl  who,  at  a  period  when 
impressions  are  most  lasting,  has  had  the  solid 
satisfaction  of  carrying  out  a  piece  of  work  from 
beginning  to  end,  will  not  be  satisfied,  in  adult 
life,  with  becoming  a  mere  machine  for  drilling 
holes,  putting  on  pins'  heads,  or  turning  out  chair- 
legs  by  the  hundred,  but  will,  in  his  leisure  hours, 
vindicate  his  dignity  and  skill  by  doing  some  work, 
whether  practical  or  intellectual,  worthy  of  a  hu- 
man being.  We  must  remember,  too,  that  a  large 
part  of  the  distress  in  bad  times  is  due  to  the  fact, 
that,  if  the  particular  fragment  of  work  which  a 
person  is  capable  of  is  taken  from  him,  he  can  do 
nothing  else  whereby  to  earn  his  bread. 

I  can  only  speak  in  the  briefest  way  of  the  cry- 
ing need  there  is  for  some  such  practical  training 
as  is  given  by  sldjd.  I  am  not  an  enthusiast  for 
the  particular  form  of  it  which  I  have  studied 
myself  at  Nftas,  and  which  I  have  seen  at  work  in 
the  Swedish  schools,  where  I  wish  I  could  trans- 
port you,  so  that  you  might  see  for  yourselves  the 
earnestness  and  energy  of  the  young  workers,  the 
dexterity  with  which  they  handle  their  tools,  their 
extreme  carefulness  (for  no  damaged  or  careless 
work  is  passed),  and  the  independent  manner  in 
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which  they  work.  But  I  do  say,  that  we  want 
something  of  the  kind,  suited  to  our  national  needs 
and  character,  and  bearing  the  same  fruit  of 
trained  intelligence  and  skill  which  it  is  produ- 
cing in  the  countries  where  it  is  practised.  A  great 
deal  is  being  done  in  England  for  technical  educa- 
tion, and  a  great  deal  is  said  as  to  its  need,  for 
there  is  a  very  real  danger  of  English  workmen 
being  driven  out  of  the  field  on  account  of  the 
superior  skill  of  foreigners  and  the  great  advan- 
tages they  enjoy  in  the  way  of  technical  educa- 
tion. We  can  but  rejoice  that  we  are  beginning 
to  recognize  this  danger,  and  that  so  much  atten- 
tion is  being  directed  to  the  need  of  technical  edu- 
cation; but  even  supposing  the  country  were 
covered  with  technical  schools,  if  our  young 
people  come  to  them  with  eyes  and  hands  un- 
trained, with  little  or  no  sense  of  form  and  beauty, 
with  lack  of  perception  and  habits  of  observation, 
with  untrained  and  undeveloped  muscles,  how 
can  they  possibly  hold  their  own  against  the  youth 
of  other  countries,  coming  fresh  from  schools 
where  eye  and  hand  have  been  trained  to  general 
dexterity,  which  will  stand  tbem  in  good  stead 
whatever  special  branch  of  technical  work  they 
may  take  up,  with  trained  observation  and  per- 
ception, and  with  a  love  for  work  and  an  interest 
in  it  which  has  been  quickened  and  stimulated 
by  many  a  victory  gained  by  perseverance,  atten- 
tion, and  energy  ? 

Should  this  sidjd  instruction  be  given  to  girls  as 
well  as  boys?  This  question  has  already  been 
answered  practically  in  the  affirmative  in  Sweden, 
and  with  excellent  results.  It  is  just  as  important 
for  a  woman  to  have  the  complete  use  of  her 
hands  as  for  a  man.  It  may  be  said  that  girls 
have  needlework,  which  is  more  suited  to  their 
sex,  and  more  useful  to  them  in  after-life.  It 
would  be  a  very  sorry  thing  for  our  future  wives 
and  mothers  not  to  learn  the  use  of  their  needle, 
but  why  should  tbey  not  learn  needlework  and 
slojd  too?  The  use  of  the  tools  would  develop 
their  muscles,  and  they  would  gain  an  added  dex- 
terity which  needlework  alone  cannot  give.  And 
besides  this  general  development,  which  is  of  para- 
mount importance,  the  positive  knowledge  gained, 
and  the  power  of  doing  little  jobs  about  the 
f}ouse,  would  be  of  great  service  to  them  when 
they  grow  up. 

But,  it  will  be  objected,  even  granted  that  a  uni- 
versal hand-education  should  be  given,  including 
both  sexes,  and  granted  that  teachers  are  forth- 
coming who  are  capable  of  giving  it,  how  is  it 
possible  to  spare  time  for  another  subject?  I  will 
only  reply,  that  the  schools  in  Sweden  are  among 
the  best  in  Europe,  and  yet  they  find  time  for  it. 
The  sidjd  classes—  which  are  entirely  voluntary 


— are  held  in  the  evenings,  so  as  not  to  interfeR 
with  the  ordinary  school- work. 

For  the  girls  of  our  higher  schools  it  seeme  to 
me  even  more  important  than  for  their  sisters  of 
the  working- classes.  The  latter  have  to  help  then 
mothers  at  home  in  many  active  ways,  and  get 
at  all  events,  plenty  of  movement  and  variety  of 
occupation ;  but  the  former,  who  have  do4  so 
many  active  games  as  their  brothers,  and  wboare 
often  unable  to  be  much  out  of  doors  in  bad  or 
severe  weather,  are  lamentably  in  want  of  wok 
interesting  active  work  as  a  counterpoise  to  the 
continual  sitting  and  poring  over  books  and  exer- 
cises. Sid jd  of  some  sort  is  the  very  thing  they 
need.  I  am  persuaded,  that,  if  only  we  set  oar 
shoulder  to  the  wheel  in  this  matter,  we  shall  find 
in  this  hand-education  the  true  remedy  for  ore- 
pressure  of  brain,  which  is  not  an  invention  of 
the  doctors. 

Tou  will  perhaps  wonder  where  all  the  teaches 
of  sidjd,  so  universally  taught  in  the  Scandinavian 
schools,  are  trained.  A  slojd  seminary  has  beet 
founded  by  Herr  Abrahamson,  a  wealthy  Gothen- 
burg merchant,  on  his  beautiful  estate  of  Mfe 
within  easy  reach  of  Floda  station,  on  the  main 
line  between  Stockholm  and  Gothenburg,  ami 
about  an  hour  by  rail  from  the  latter. 

This  seminary  was  founded  in  memory  of  Hen 
Abrahamson's  wife,  in  1872,  and  he  has  spued 
neither  time,  money,  nor  effort  in  making  it  t 
worthy  memorial.  There  is  also  a  model  school 
for  boys  and  girls  in  connection  with  it,  so  that 
those  who  are  in  training  may  see  the  system  ac- 
tually at  work  among  the  children.  I  may  mo- 
tion, in  passing,  that  this  school  has  a  great  refu- 
tation, and  that  children  are  sent  from  considerable 
distances  to  attend  it.  The  seminary  is  directed 
by  Herr  Otto  Salomon  (Herr  Abrahameofi'i 
nephew),  who  is  quite  an  enthusiast  in  the  can* 
of  sidjd,  and  devotes  his  life  to  the  spread  of  the 
system  in  other  countries  as  well  as  his  own,  and 
to  the  improvement  of  it  in  practical  details.  B* 
seminary,  which  is  built  very  picturesquely  of 
timber,  in  the  old  Norwegian  style,  is  situated  in 
Herr  Abrahamson's  park,  close  to  the  lovely  lake 
of  Sftvelangen.  It  consists  of  large  work-room* 
fitted  with  double  rows  of  carpenters'  benches  and 
racks  all  round  for  the  different  tools,  a  large  lec- 
ture-room, a  sitting-room  for  the  gentlemen,  a 
small  one  for  the  ladies,  and  a  room  where  the 
models  and  finished  works  are  kept.  Upstairs  if 
sleeping  accommodation  for  thirty  men.  In  ad- 
dition to  the  seminary,  there  is  a  pretty  little  house 
close  by,  called  '  Vauhem '  (friends'  home),  when 
the  lady  students  live,  who  form  a  very  small 
minority  of  those  who  attend  the  course.  H*1* 
are  also  other  cottages  in  the  neighborhood,  where 
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the  overflowing  numbers  attending  the  course  are 
accommodated. 

There  are  four  slojd  courses  given  in  the  course 
of  the  year, — two  summer  and  two  winter 
courses.  Each  course  lasts  six  weeks ;  and,  as  the 
time  is  so  short,  the  hours  are  somewhat  long,  and 
the  work  rather  hard,  for  those  who  are  not  ac- 
customed to  much  bodily  exercise.  The  plan  of 
the  day  is  as  follows  :  prayer,  6.45  a.m.  ;  lecture, 
7  to  8 ;  breakfast ;  sldjd  from  8.80  to  1,  with  a 
break  of  a  quarter  of  an  hour  ;  dinner  and  rest,  1 
to  3 ;  slojd,  8  to  5 ;  coffee,  followed  by  discus- 
sions, either  on  the  slojd  models  —  which  are  apt 
to  be  very  lively  —  or  on  ordinary  school-subjects, 
for  Herr  Salomon  is  anxious  to  take  advantage  of 
the  presence  of  so  many  teachers  by  giving  them 
frequent  opportunities  of  hearing  each  other's 
views,  and  thus  rubbing  each  other  up  by  means 
of  a  little  wholesome  friction. 

The  whole  number  of  models,  consisting  of  a 
hundred  articles,  is  divided  into  two  series,  —  fifty 
in  the  first  course,  and  fifty  in  the  second.  Many 
of  the  teachers  return  in  order  to  go  through  the 
second  course,  and  are  sure  of  a  hearty  welcome. 
At  the  end  of  the  course,  each  member,  receives 
a  certificate,  in  the  presence  of  the  whole  body, 
stating  that  he  or  she  has  attended  the  course,  and 
has  made  so  many  models.  No  special  number  is 
required.  Every  one  is  anxious  to  get  on ;  but 
strength  and  ability  vary  considerably,  and  those 
who  come  with  a  knowledge  of  carpentering  soon 
leave  those  who  have  had  no  such  previous  practice 
hopelessly  behind.  But  all  gain  much  during  the 
course,  quite  enough  to  begin  a  slojd  class  on  their 
return  to  their  respective  schools,  in  different  parts 
of  the  world. 

The  difficulty  of  teaching  together  representa- 
tives of  so  many  different  nations  is  not  so  great 
as  it  seems.  As  far  as  the  practical  work  is  con- 
cerned, the  chief  thing  is  to  be  shown  how  to 
work,  handle  the  tools,  etc.,  and  the  primitive 
language  of  signs  gees  a  long  way.  The  lectures 
are  more  difficult  to  manage,  and  I  can  only  say 
how  tbey  were  given  at  the  course  I  attendpd.  A 
daily  lecture  was  given  in  Swedish  and  in  German. 
The  former  was  attended,  not  only  by  the  Swedes, 
but  by  the  Danes,  Norwegians,  and  Fin  landers, 
who  understand  Swedish  well.  The  latter  was 
attended  by  the  Austrians,  Bohemians,  and  Eng- 
lish. If  we  had  known  no  German  at  all,  I  believe 
we  should  have  received  some  private  instruction. 
A  few  words,  in  conclusion,  as  to  the  life  at 
Ntts.  I  think  the  thing  which,  above  all,  struck 
us,  was  its  complete  novelty.  We  felt  as  if  we 
had  dropped  into  another  planet.  The  mixture  of 
nationalities  and  languages,  the  simplicity  of  the 

mode  of  life,  the  early  hours,  the  general  kindli- 


ness, the  absence  of  all  class-distinctions,  the  child- 
like enjoyment  of  little  pleasures,  the  good-tem- 
pered rivalry  in  work,  made  up  a  sort  of  hyper- 
borean Arcadia.     On  the  other  hand,  it  is  only 
fair  to  say  that  the  general  arrangements  are  so 
primitive,  that  no  one  should  go  there  who  cannot 
put  up  with  a  certain  amount  of  roughing  it  and 
very  simple  fare.     I  may  mention  here,  in  case 
any  one  should  feel  inclined  to  spend  the  summer 
holidays  in  going  through  a  course  of  slojd  at 
N&as,  that  ten  pounds  would  well  cover  the  whole 
cost  of  the  undertaking.   A  first-class  return  ticket 
from  London   to  Gothenburg  is  £5  5s.  (this  does 
not  include  food).      The  journey  to   and   from 
N&as  is  short  and  inexpensive,  and  a  very  small 
sum,  about  Is.  a  day,  is  charged  for  food.     Appli- 
cation should  be  made  some  months  beforehand  to 
Herr  Otto  Salomon,  Naas,  Floda  station,  Sweden. 
Another  pleasure  was  the    excellent    singing, 
generally  given  in  the  open  air,  specially  during  * 
the  long  solemn  evenings  of  the  north,  when  the 
air  was  alive  with  song.     A  choir  was  formed  of 
the 'best  male  voices,  under  an  excellent  conductor, 
a  member  of  the  course,  who  took  great  pains 
with  them.     The  quarter  of  an  hour's  rest  in  the 
morning  was  often  turned  to  good  account  in  the 
musical  line.    We  used  to  sit  about  outside  the 
seminary,  while  the  choir  would  stand  on  a  knoll 
and  give  us  song  after  song  till  the  bell  rang,  sum- 
moning us  to  return  to  our  labors.  Will  you  think 
it  strange  that  this  going  to  school  again  was  also 
a  pleasure?    We  quite  enjoyed  to  be  the  pupil  in- 
stead of  the  teacher,  and  were  amused  to  find  bow 
much  our  point  of  view  had  changed  since  we 
were  in  statu  pupUlari.     But,  let  me  whisper,  we 
should  probably  not  have  enjoyed  it  had  it  been 
for  more  than  a  very  limited  time. 

We  are  proud,  and  justly  proud,  of  our  position 
as  Englishmen  ;  but  I  think  we  can  well,  afford  to 
recognize  more  heartily  and  generously  the  quota 
which  each  civilized  nation  brings  to  the  intel- 
lectual wealth  of  all.     Even  those  who  are  small 
in  population,  and  not  so  well  endowed  as  our- 
selves with  natural    advantages,   do  their    part 
relatively  perhaps  better  than  we  ;  and  Swedish 
education,  during  this  century,  has  advanced  by 
leaps  and  bounds.   I  will  only  remind  you  of  these 
three  facts :  it  was  a  Swede,  Captain  Nordenskidld, 
who,  in  the  little  Vega,  first  made  the  north-east 
passage  ;  it  was  a  Swede,  Herr  Henrik  Ling,  who 
has  given  to  the  world  the  most  scientific  and 
comprehensive  system  of  gymnastics ;  and  it  is 
Sweden  who  again  comes  forward  and  offers  us 
the  hand-education,  which,  if  rightly  used,  ib  to 
give  our  children  a  completeness  in  their  training 

which  is  at  present  lacking. 
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ASPECTS  OF  EDUCATION. 
Humanism.—  II. 
Humanism,  in  the  hands  of  Sturm  and  his  fol- 
lowers, was  at  least  intelligible  and  masculine. 
Although  it  was  founded  upon  a  narrow  basis,  its 
aims  were  clear  and  honest.  In  the  next  two 
hundred  years,  humanistic  teaching  was  to  un- 
dergo an  influence  of  a  very  different  character, 
which,  maintaining  the  outward  show,  changed 
the  substance  and  turned  what  was  a  modified 
blessing  into  a  decided  curse.  The  Jesuit  schools 
founded  in  the  sixteenth  century  obtained  so  much 
vogue  in  the  seventeenth  and  eighteenth,  that 
they  influenced  the  whole  of  European  education, 
Protestant  as  well  as  Catholic.  They  had  one 
title  to  respect,  and  one  only. "  They  were  the 
first  to  bring  the  individual  teacher  face  to  face 
with  the  individual  pupil.  Whatever  their  ob- 
jects may  have  been,  and  whatever  were  the  ends 
for  which  they  intended  to  use  their  influence, 
there  can  be  no  doubt  that  they  did  from  the  first 
what  they  still  do,  —  attempt  to  study  the  work- 
ings of  each  individual  mind  and  the  beat  of  each 
single  heart.  Here  their  merit  ends.  They  de- 
sired that  the  hearts  of  their  pupils  should  be  de- 
voted to  them,  and  not  to  humanity,  and  that 
their  minds  should  never  move  out  of  the  limits 
which  they  themselves  should  fix.  Humanism 
lay  ready  to  their  hand.  Here  was  a  subject  on 
which  infinite  ingenuity  might  be  expended  and 
endless  time  wasted.  To  become  a  complete  mas- 
ter of  the  style  of  Cicero,  Horace,  or  Ovid,  might 
take  a  lifetime ;  yet  the  result  was  showy  :  few 
could  understand  its  merit  or  the  processes  by 
which  it  was  reached.  To  declaim  on  speech-day  a 
long  alcaic  ode  on  the  immaculate  Virgin,  or  to 
turn  the  Song  of  Solomon  into  the  language  of 
Ovid's  *  Art  of  love,'  was  an  achievement  which  all 
might  admire.  The  Jesuits  were  the  inventors  of 
that  bane  of  humanistic  education,  the  exaggerated 
reverence  paid  to  Latin  verse  composition.  What 
can  be  a  worse  training  for  the  human  mind  ?  A 
mind  is  called  well  trained  in  language  when  it 
can  conceive  accurately  the  idea  which  it  wishes 
to  express,  and  can  express  that  idea  in  language 
which  no  one  can  misunderstand.  The  whole 
theory  of  original  Latin  verse  composition  is  op- 
posed to  this.  The  pupil  is  set  to  write  a  copy  of 
verses  on  a  set  subject,  be  it  spring  or  winter, 
autumn  or  summer.  His  notion  of  what  he  should 
say  is  very  hazy,  but  under  pressure  he  will  write 
down  twenty  so-called  ideas  for  twenty  lines  of 
Latin  verse.  To  expand  these  he  will  have  re- 
source to  his  gradus,  a  book  which  the  Jesuits 
have  the  credit  of  inventing.  He  will  there  find 
so-called  synonymes  of  the  Latin  words  he  has 
chosen,  which  cannot  really  express  the  same 


sense,  for  in  any  language  very  few  pairs  of  words 
are  to  be  found  with  precisely  the  same  meaning. 
If  his  synonymes  are  insufficient  for  the  purpose, 
he  will  fill  up  the  line  with  epithets  chosen  from 
the  gradus,  not  because  they  are  just,  or  appro- 
priate, or  needful,  but  because  they  scan.  If 
these  are  not  enough,  his  handbook  will  furnish 
him  with  phrases  of  greater  length,  bearing  more 
or  less  upon  the  subject,  and  even  with  entire 
verses  which  he  may  introduce,  so  far  as  be  can 
do  so  without  fear  of  detection.  To  spend  much 
time  on  this  process  is  to  play  and  juggle  with 
the  human  mind,  to  make  pretence  at  thought 
when  there  is  no  thought  at  all,  to  mark  time 
instead  of  marching,  to  work  a  treadmill  thai 
grinds  no  corn,  to  weave  a  web  which  must  he 
perpetually  unravelled  ;  yet  in  the  latter  half  of 
the  eighteenth  century  we  see  original  Latin 
verses  the  chosen  task  of  school-boys  and  a  too 
frequent  pastime  for  statesmen. 

Let  us  not  condemn  all  composition   in    dead 
languages.    To  turn  the  masterpieces  of  moden 
poetry  into  an  exact  Greek  or  Latin  equivalent 
may  be  the  worthy  occupation  of  the  best -trained 
scholars..    It  has  more  than  once  happened  that 
the  copy  has  been  more  poetical,  more  musical, 
more  worthy,  than  the  original  itself.     Nor  is  im- 
itation of  any  literature  which  we  are  studying  to 
be  despised.     The  Italian  sonnets  of  Arthur  Hal- 
lam,  the  French  lyrics  of  Swinburne,  if  not  genu- 
ine poetry,  are  at  least  precious  fruits  of  the  poet- 
ical mind.     But  if  these  fruits  are  to  he  produced 
at  all,  it  is  necessary  that  they  should  be  produced 
without  compulsion.    Train  your  scholar  in  the 
best  examples  of  Greek  and  Latin,  let  him  study 
Virgil,  Homer,  and  the  Greek  tragedians  night 
and  day,  show  him  all  the  poetry  they  contain,  let 
him  compare  them  with  the  best  productions  of 
his  native  tongue,  and  the  probability  is,  that,  if 
he  has  any  creative  faculty,  he  will  begin  to  im- 
itate and  will  write  Greek  and  Latin  verses  with- 
out coercion.     But  set  him  down  on  a  form  with 
fifty  other  boys,  and  bid  him  write  poetry  on  a 
subject  for  which  he  does  not  care,  in  a  laognage 
which  he  does  not  understand  and  which  is  often 
unfitted  to  the  thoughts  which  be  has  to  express, 
guide  him   by  mechanical  rules,  and  assist  hrm 
with  mechanical  handbooks :  you  will  then  find 
that  what  ought  to  have  been  a  pleasure  has  been 
a  barren  toil,  and  that  his  mind  is  dulled  by  the 
effort.    Even  at  the  present  day,  after  all  that  has 
been  written  against  Latin  verses  by  those  who 
are  most  fit  to  judge,  they  hold  an  inordinate 
place  in  English  classical  education,  and  give  as 
good  reason  to  pass  the  strongest  condemnation 
on  the  sect  which  introduced  them. 

The  falseness  of  Jesuit  principles  of  education 
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goes  further  than  this.  They  can  beet  be  judged 
on  the  great  annual  festival  when  the  parents  are 
invited  to  see  the  triumphs  of  their  children. 
Speeches  in  different  languages  are  delivered  by 
children  of  various  ages,  often  with  a  pathos  that 
draws  tears  from  those  who  hear  them  :  this  is  a 
good  part  of  their  training.  The  head  boy  reads 
out  the  list  of  those  who  have  gained  prizes. 
After  reciting  a  string  of  names,  he  suddenly 
pauses,  thus  attracting  the  attention  of  all  pres- 
ent. The  prefect  of  studies,  who  stands  behind 
him,  comes  to  his  rescue,  and  utters  the  boy's  own 
name,  which  he  has  been  too  modest  to  pro- 
nounce himself.  Had  he  repeated  it  among  the 
others,  it  would  have  attracted  no  attention,  but 
the  modesty  which  avoided  the  appearance  of 
self-laudation  was  used  to  extort  the  applause  of 
the  multitude. 

The  boys  are  examined  viva  voce.  Nothing 
can  be  more  fair.  Any  one  at  random  is  asked  to 
take  a  Virgil  or  Sophocles,  to  submit  any  pas- 
sage for  translation,  and  to  ask  any  questions  he 
pleases.  If  the  examiner  does  his  work  honestly, 
be  soon  finds  what  a  mistake  he  has  made.  He 
submits  a  passage  for  translation.  The  boy  makes 
a  mistake ;  the  examiner  stops  him.  The  boy 
blunders ;  the  examiner  insists  upon  a  correct 
translation,  which  takes  a  long  time  in  coming. 
There  is  general  discomfort  and  confusion.  The 
whole  sympathy  of  the  audience  is  with  the  good- 
looking  ingenuous  youth  on  the  platform,  and  not 
with  the  bald-headed  pedant  who  is  examining 
him.  The  examiner  asks  a  question  ;  the  boy  an- 
swers it  wrong.  As  often  as  the  examiner  re- 
jects, the  answer  given  to  him,  so  often  does  the 
impatience  of  the  audience  arise  against  the  stupid 
man  who  does  not  know  how  to  ask  questions 
that  the  boys  can  answer. 

If  the  Jesuits  had  no  faults  of  their  own,  they 
at  least  deserve  the  condemnation  of  posterity  for 
suppressing  their  rivals  the  Jansenists,  who  offered 
to  France  the  nest  opportunity  of  receiving  a 
humanistic  education  devoted  to  the  noblest  ends. 
The  object  of  the  distinguished  men  who  founded 
the  little  schools  of  Port  Royal  was  exactly  the 
opposite  to  that  of  their  Jesuit  rivals.  They  de- 
sired to  make  the  moral  character  of  their  pupils 
strong  and  independent,  and  to  train  their  intel- 
lects from  the  first  in  the  severe  studies  of  close 
and  logical  reasoning.  In  the  individual  attention 
they  gave  to  their  pupils,  they  were  superior  even 
to  the  Jesuits.  The  whole  number  of  children 
that  passed  through  their  schools  was  small ;  and 
no  teacher  was  allowed  to  have  charge  of  more 
than  five  or  six,  while  the  masters  were  thus  able 
to  study  the  characters  and  capacities  of  their 
pupils  in  the  minutest  details.   Pains  were  always 


taken  to  avoid  undue  familiarity.  Between  the 
pupils  themselves,  as  between  their  professors, 
there  was  to  reign  a  dignified  and  temperate 
courtesy,  removed  equally  from  sickly  sentimen- 
tality and  from  rough  and  boisterous  good-fellow- 
ship. The  grammar  of  Port  Royal  was  not  a  col- 
lection of  rules  to  be  learned  by  heart,  but  a 
treatise  on  logic,  which  forms  the  basis  of  all 
grammar.  Where  rules  or  examples  had,  of  ne- 
cessity, to  be  learned,  they  were,  in  disregard  of 
precedent,  placed  in  such  a  form  as  to  be  most 
easily  remembered.  The  Jansenists  were  guilty  of 
another  innovation  which  gave  a  great  handle  to 
their  opponents.  They  taught  the  dead  lan- 
guages of  antiquity  from  the  living  tongue 
of  their  own  France.  What  impiety,  said  the 
Jesuits,  thus  to  vulgarize  studies  which  ought 
never  to  be  presented  to  us  without  solemn  and 
even  sacred  associations  !  We  hear  little  or  noth- 
ing in  the  Port  Royal  schools  of  the  cultivation  of 
Latin  verses.  The  air  which  they  breathed  was 
too  bracing  for  that  trivial  exercise.  On  the  other 
hand,  they  did  great  service  to  the  study  of  Greek. 
It  is  true  that  the  Jesuits  maintained  Greek  as  a 
prominent  study  in  their  schools,  which  the 
University  of  Paris  had  been  compelled  to  sur- 
render by  the  clamor  of  parents.  Tet  the  ( Gar- 
den of  Greek  roots,'  an  attempt  to  popularize  the 
study  by  imparting  the  most  necessary  knowledge 
of  Greek  in  French  verses,  remained  for  a  long 
time  a  standard  school-book,  and  was  used  for 
that  purpose  by  so  careful  and  exact  a  scholar  as 
the  historian  Gibbon.  If  the  Jan  sen  is  t  schools  had 
been  suffered  to  exist,  they  might  have  profound- 
ly affected  not  only  the  course  of  study  in  France, 
but  the  minds  and  characters  of  Frenchmen. 
European  nations,  in  following  the  French  models 
of  excellence  which  reigned  without  dispute  be- 
fore the  French  revolution,  might  have  had  a 
more  masculine  type  held  up  for  their  admira- 
tion. This,  however,  was  not  to  be  ;  and  French 
literature,  impregnated  with  Ciceroni  an  ism,  had 
been  but  slightly  touched  with  the  chastening  in- 
fluences of  Hellenic  studies  or  of  logical  precision. 
Humanism  has  undergone  many  changes  in  Ihe 
last  generation,  and  it  is  difficult  to  forecast  its 
future.  The  position  which  it  held  in  education 
after  the  revival  of  learning  was  due  to  two 
opinions  about  it,  which  were  believed  very  gener- 
ally, but  not  always  very  consistently.  On  the 
one  hand,  it  was  thought  to  be  the  best  gymnastic 
for  the  mind,  the  best  mechanical  exercise  which 
the  human  faculties  could  be  put  through.  On 
the  other  hand,  the  literatures  of  Greece  and 
Rome,  which  were  the  subject-matter  of  human- 
ism, were  regarded  as  absolutely  the  things  best 
worth  study,  not  only  from  their  intrinsic  merit, 
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but  from  their  forming  the  best  introduction  to  all 
modern  studies.  Not  many  years  ago  modern  geog- 
raphy was  taught  in  the  most  distinguished  of  Eng- 
lish schools  by  what  was  called  a  comparative 
atlas  and  a  comparative  geography-book.  Ancient 
geography  was  taught  first  as  the  thing  most 
needful,  and  modern  names  were  only  dealt  with 
as  the  correlatives  of  ancient  ones.  A  good  Eng- 
lish style  was  supposed  to  be  acquired  from  the 
study  of  classics.  Latin  verses  formed  the  best 
introduction  to  English  poetry ;  Latin  themes 
were  the  best  method  of  learning  all  general  in- 
formation. Even  now  at  our  universities  many 
people  would  maintain  that  the  science  of  modern 
statesmanship  could  not  be  better  learned  than  from 
Aristotle's  'Politics.'  Both  these  points  of  view 
have  suffered  rude  shocks.  Undoubtedly  from 
considerations  which  were  indicated  above,  Greek 
and  Latin,  and  Greek  especially,  do  form  an  ad- 
mirable training  for  the  mind.  Latin  grammar 
is  more  precise,  more  logical,  and  in  these  respects 
harder,  than  the  grammars  of  modern  languages. 
The  Greeks  were  probably  the  most  gifted  people 
who  ever  lived*  and  their  language  was  adapted  in 
a  wonderful  manner  to  express  most  perfectly  their 
most  subtle  thoughts.  To  a  mature  scholar,  who 
recognizes  every  shade  of  bis  meaning,  Thucydides 
will  appear  untranslatable.  The  words  as  he  puts 
them  down,  whether  grammatical  or  not,  express 
precisely  what  he  intends  to  say,  with  a  vividness 
and  a  directness  which  cannot  be  surpassed.  To 
express  all  that  he  would  tell  us  in  English  would 
require  long  clumsy  paraphrases,  and  even  these 
would  not  express  it  altogether.  The  effort  made 
by  a  modern  mind  to  follow  in  its  subtlest  folds 
every  sinuosity  of  the  thought  of  Plato  or  Aris- 
totle is  in  itself  a  very  valuable  training  ;  but  to 
profit  by  this  training,  a  considerable  standard  in 
the  languages  must  have  been  reached,  and  as 
years  go  on,  the  number  who  reach  this  standard 
is  fewer  and  fewer.  The  foundations  have  been 
undermined,  boys  and  parents  avoid  the  trouble 
of  learning  dead  languages,  and  teachers  are 
ready  to  escape  the  trouble  of  teaching  them. 
The  result  is,  that  only  the  chosen  minority  are  in 
the  position  of  profiting  by  a  training  which  was 
once  universal ;  and  these  have  such  distinguished 
and  apprehensive  intellects  that  they  would  almost 
always  make  a  training  for  themselves. 

If  humanism  has  suffered  by  the  growth  of  a 
disbelief  in  its  powers  as  a  gymnastic,  there  is  no 
sign  that  its  intrinsic  worth  is  rated  less  highly 
than  it  was.  Indeed,  as  we  begin  to  appreciate 
more  exactly  the  necessary  elements  of  culture, 
our  respect  for  humanism  grows  greater.  We  are 
told  that  there  are  two  great  elements  in  modern 
ci  vil  ization ,  —  Hebraism  and  Hellenism.     There  is 


no  fear  at  present  that  the  first  will  not  be  well 
looked  after.  No  Christian  country  is  without  an 
efficient  church  establishment ;  and  the  training' 
of  the  clergy  in  all  their  several  degrees,  who  are 
the  chosen  guardians  of  Hebraism,  is  more  ex- 
tensive and  more  satisfactory  than  in  previous 
generations.  Take  away  Hebraism,  and  the  most 
valuable  part  of  our  intellectual  furniture  which 
remains  is  Hellenism.  That  can  only  be  pre- 
served by  the  combined  efforts  of  all  those 
who  are  indebted  to  it,  and  who  have  learned 
its  value.  This  is  the  special  function  of  schools 
and  universities.  It  is  remarkable  that  each 
attack  made  on  the  study  of  Greek  has  pro- 
duced some  new  effort  to  make  the  study  of 
Hellenism  more  general.  The  establishment  of 
the  English  Hellenic  society  was  the  direct  result 
of  an  attempt  to  exclude  Greek  from  the  entrance 
examinations  of  the  university.  The  growth  of 
science  has  been  coincident  with  the  revival  of 
acted  Greek  plays,  both  in  England  and  America. 
The  dead  languages  which  were  once  reverenced 
as  a  training  are  now  valued  for  what  the.v  can 
teach  us  ;  and  scholarship  is  defined,  not  as  the 
art  of  interchanging  in  the  most  ingenious  man- 
ner the  idioms  of  the  Greek,  Latin,  and  English 
languages,  but  as  the  calling-back  to  life  of  the 
Hellenic  world  in  all  its  branches.  Hellenism 
need  not  always  mean  the  study  of  Greek  life  and 
thought.  Egyptian  culture  preceded  Hellenic 
culture.  The  Greeks  went  to  study  in  the  schools 
of  Egypt,  as  the  Romans  frequented  the  universi- 
ties of  Greece,  and  as  the  English  visit  those  of 
Germany.  As  the  learning  of  the  Egyptians* 
whatever  it  may  have  been,  has  been  absorbed  for 
our  purposes  partly  by  Hellenism  and  partly  by 
Hebraism,  so  Hellenism  itself  may  be  absorbed. 
so  far  as  it  deserves  to  be,  by  modern  literature. 
One  who  knew  Milton  by  heart  would  be  no  poor 
Hebraist,  and  be  who  possessed  the  whole  of 
Goethe  would  be  no  mean  Hellenist.  But  this 
time  has  not  yet  arrived,  if  humanism  suffers 
now  from  a  slight  obscuration,  due  to  its  unfor- 
tunate attempt  to  claim  too  much  mastery  over 
the  human  mind ;  yet  there  is  no  fear  of  its  bean* 
materially  obscured,  and  the  assistance  which  it 
may  yet  render  the  human  race,  in  her  search 
after  the  good,  the  beautiful,  and  the  true,  should 
command  the  sympathy,  and  stimulate  the  efforts, 
of  every  man  to  whom  those  objects  are  dear. 

Oscar  Browning. 


SCHOOLS  IN  EGYPT. 

The  report  of  the  minister  of  public  instruction 
for  1875  shows  a  total  of  4,817  schools  in  Egypt, 
with  6,045  teachers  and  140,977  students.  Of 
these,  4,685  schools  and  3  so-called  universities 
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having,  in  all,  5,807  teachers  and  127,188  students, 
were  purely  Arabic  ;  93  schools,  with  416  teachers 
and  8,961  pupils,  were  sustained  by  the  various 
foreign  colonies  and  religious  communities ;  the 
remainder  being  under  governmental  control. 
Statistics  since  1875  are  in  great  part  not  obtaina- 
ble ;  but-  it  may  be  safely  said,  that,  during  the 
past  twelve  years,  almost  no  change  has  taken 
place  in  the  Arabic  schools,  while  the  other  two 
classes  have  made  great  progress. 

The  native  education  if*,  for  practical  purposes, 
valueless,  as  it  consists  in  mere  memorizing,  the 
other  faculties  being  entirely  neglected,  of  which 
the  outcome  is  a  mechanical  acquaintance  with  a 
list  of  facts  ;  and  even  that  is  lost  when  the  for- 
mulaic order  is  destroyed.  At  almost  every  street- 
corner  in  the  cities,  behind  a  fountain,  is  a  native 
school,  presided  over  by  a  sheikh,  who  instructs 
from  ten  to  one  hundred  boys  in  committing  the 
Koran  to  memory.  In  1875  these  schools  were 
attended  by  112,000  children.  The  instruction 
consists  in  repeating  over  and  over  again  a  single 
verse,  until  the  pupil  has  learned  it.  The  dron- 
ing of  the  children  is  always  accompanied  with  a 
swinging  motion  of  the  body,  which  is  supposed 
to  facilitate  the  mental  effort. 

The  university  course  is  much  the  same  as  that 
of  the  elementary  schools,  the  Koran  being  the 
centre  and  end  of  all  instruction.  At  Cairo  is  the 
University  El  Azhar,  the*  most  celebrated  strong- 
hold of  Mohammedan  doctrine.  Its  students 
number  seven  or  eight  thousand,  and  come  from 
all  Mohammedan  countries.  The  studies  are  the 
memorizing  of  the  Koran  and  of  the  commen- 
taries, grammar,  language,  and  law  (but  only  so 
far  as  they  are  interwoven  with  the  faith),  and  a 
smattering  of  Aristotelian  philosophy.  No  time 
is  devoted  to  mathematics  ;  history  and  geography 
are  despised,  and  every  foreign  language  is  rig- 
orously excluded  as  dangerous  to  the  religion  of 
the  faithful.  Students  sometimes  spend  a  num- 
ber of  years  at  the  school,  and  at  the  end  of  the 
time  are  fitted  for  nothing  more  than  to  become 
caliphs  or  teachers  of  Arabic  in  foreign  schools, 
at  a  salary  of  one  or  two  pounds  a  month. 

The  schools  managed  by  foreigners,  especially 
those  of  the  American  and  English  missions,  are 
European  in  organization,  and  are  accomplishing 
some  excellent  results.  In  tbem  much  time  is 
devoted  to  the  study  of  English  and  French,  a 
knowledge  of  which  is  of  increasing  value  and 
importance  in  Egypt.  These  schools  are  attended 
by  pupils  of  all  nationalities  and  religions,  and 
many  of  them  are  open  to  both  sexes. 

Government  supervision  of  schools  has  existed 
for  forty  years  :  but  until  lately  the  system  was 
overrun  with  abuses,  and  barren  of  results.     Dur- 


ing the  last  two  years  a  new  regime  has  been  en- 
tered upon,  and  the  government  schools  now  offer 
excellent  ad  vantages.    They  are  of  three  classes,— 
primary,  preparatory,  and  higher  special  schools. 
The  primary  schools,  for  children  from  eight  to 
twelve  years  of  a^e,  throughout  the  four-years' 
course  give  instruction  in  the  Koran,  Arabic  lan- 
guage and  penmanship,  arithmetic,  and  object- 
lessons  of  the  kindergarten  character.     To  these 
studies  are  added,  after  the  first  year,  drawing  and 
the  geography  of  the  Ottoman  empire  ;  after  the 
second    jear,   French,   English,    geometry,    and 
Egyptian  history.     Under  the  head  of  civiliU  et 
education,  the  pupils  are  taught  the  principles  of 
politeness,  cleanliness,  moral  babite,  and  so  forth. 
The  object-lessons  give  elementary  instruction  in 
physics,   mechanics,   and   in   various    industries. 
The  preparatory  schools  continue  the  same  courses, 
adding,  in  the    first    year,   physics,    chemistry,, 
natural  history,  algebra,  and  moral  philosophy. 
The  results  obtained  from  these  schools  is  encour- 
aging, though  the  incompttence  of  Arab- teachers 
to  adopt  modern  methods  is  a  great  drawback. 
A  ministerial  decree  of  1886  founded  a  norma) 
school  at  Cairo  '« to  train  professors  for  the  schools 
of  Egypt,  and  to  popularize  good  methods  of  in- 
struction."   In  the  normal  school  the  course  of 
three  years  is  a  continuance  of  those  of  the  two 
lower  grades  of  schools,  with  the  addition  of  in- 
struction in  hygiene,  psychology,  pedagogy,  and 
gymnastics.     Small  scholarships  are  offered  to  the 
most  deserving  students. 

Among  the  other  special  courses  are  schools  of 
medicine  and  law,  two  good  schools  of  technology, 
and  a  school  of  languages.  Much  good  work  is 
being  done,  especially  in  the  departments  of  mod- 
ern languages,  a  knowledge  of  which  is  necessary 
to  obtain  a  government  position.  Much  remains 
to  be  done,  but  the  energetic  efforts  of  the  gov- 
ernment have  fixed  a  standard  of  thoroughness  in 
education  which  must  soon  result  in  a  higher  de- 
gree of  intelligence  and  less  of  mechanical  knowl- 
edge among  the  people.  R.  Arrowsmtth. 


DOES  EDUCATION  DIMINISH  INOUSTRYt 

The  London  Spectator,  at  once  the  most  serious 
and  dignified  of  papers,  recently  published  an 
article  of  which  the  above  is  the  title,  which  took 
for  the  subject  of  its  comments  the  plan  now 
being  advocated  in  England  for  introducing  work- 
shops into  the  national  schools.  As  the  same 
plan  is  coming  into  prominence  in  this  country, 
the  Spectator's  remarks  will  interest  our  readers. 
The  writer  in  question  says  that  many  critics  of 
the  present  system  of  primary  instruction  in  Eng- 
land fear  that  it  will  breed  up  a  generation  with  a 
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distaste,  and  even  contempt,  for  manual  labor. 
"  The  boys  make  less  trusty  workmen,  and  the 
girls  worse  cooks  and  housemaids  and  laundry- 
women."    They  "  are  less  handy  and  more  con- 
ceited than  a  former  generation ;  have  less  liking 
for  work,  and  more  •  notions.* •'    As  this  language 
is  used  in  advocating  a  specific  project,  it  is  per- 
haps too  strong  to  be  critical ;  but  there  is  no 
doubt  it  expresses  a  feeling  very  general  not  only 
with  « the  classes,1  but  with  employers  of  labor  of 
all  degrees,  and  especially  with  employers  in  a 
small  way.  Moreover,  behind  all  these  complaints, 
some  of  which  are  justified,  for  the  English  have 
as  yet  been  too  busy  making  up  leeway  in  the 
battle  with  utter  ignorance  to  attend  sufficiently 
to  technical  education,  there  rests  an  idea  general 
enough  and  broad  enough  to  deserve  attention,  — 
the  idea  that  education  is  in  itself  inimical  to  con- 
tinuous industry.     A  lad  who  expends  some  years 
in  acquiring  knowledge  will  not,  it  is  fancied,  be- 
take himself  willingly  to  the  drudgery  of  manual 
labor,  will  avoid  it,  even  if  he  loses  by  the  avoid- 
ance, will  crowd  into  the  towns,  and  will  go  per- 
ilously near  starvation  in  any  easy  employment, 
rather  than  work  with  his  hands   for  fiffcy-four 
hours  a.  week.     The  old  method  of  training  lads 
through  apprenticeship  to  the  necessary  habit  of 
endurance  is  breaking  up,  and  with  it  the  mechan- 
ical aptitude    transmitted    through    generations 
which    made    the  acquisition   of    the  necessary 
knowledge  almost  unconscious.      The    working 
lad's  mind  has  expanded,  however  little ;  and  he 
will  not,  it  is  contended,  work  as  he  did.     It  is 
quite  right  that  the  subject  should  be  stirred,  for, 
if  the  theory  of  the  objectors  is  true,  the  look- 
out for  the  world  is  but  a  poor  one.     Some  of  the 
most  necessary  tasks  are  disagreeable  tasks.  Some- 
body must  cart  the  muck,  dig  the  drains,  unload 
the  ships,  stack  the  coals,  carry  the  bricks,  or  the 
world  will  stop ;  and  a  resort  to  slave-labor  would 
be  criminal,   or  to  excessive  pay  highly  incon- 
venient or  impossible.     Machinery  will  not  do 
every  thing ;  will  not,  for  instance,  before  making 
the  bricks,  excavate  and  damp  the  clay  for  filling 
the  moulds.    The  human  hand  is  still,  in  many 
departments  of  labor,  the  only  conceivable  aa  well 
as  the  only  available  machine.     Education  cannot 
be  stopped ;  and  if,  therefore,  education  develops 
an  aversion  to  hard  work,  humanity  will  stand  in 
presence  of   a  nearly    insoluble    problem.    The 
chance  even  is  serious,  and  attracts  the  more  at- 
tention because  there  is  some  prima-facie  evidence 
that  the  danger  is  real    One  clever  race,  the  Jew, 
which,   though  often  uneducated,  has  just  the 
kind  of  intellect  that  education  by  itself  produces, 
steadily  and  successfully  avoids  hard  manual  la- 
bor.   The  Hebrews  all  over  the  earth  will  not 


plough,  yet  they  contrive  to  live.  Another,  the 
Yankee,  which  is  educated,  dislikes  work  so  much 
that  it  is  said  that  its  true  destiny  is  to  oversee 
workers,  and  that  a  Yankee  sitting  on  the  gate  to 
drive  other  men  to  labor  is  worth  five  Yankees  in 
a  field.  The  drift  towards  the  towns,  which  in  all 
countries  follows  education,  and  is  now  covering 
Europe  with  huge  centres  of  population,  is  be- 
lieved to  be  in  part  caused  by  the  hope  of  obtain- 
ing '  light '  tasks ;  and  the  excessive  increase  of 
competitors  for  clerkships  has  been  for  years  mat- 
ter of  constant  observation.  The  clerks  swarm 
in  ever- increasing  number?,  till  their  wages  are 
driven  down  to  starvation-point,  and  they  declare 
themselves  incapable  of  living  under  a  competition 
which  seems  to  have  no  bounds.  There  are  trades, 
we  believe,  now,  in  which  the  clerks  pay  the  em- 
ployers. Some  of  the  peoples  of  the  continent 
are  penetrated  with  the  notion  that  instruction  is 
fatal  to  willing  labor.  Mr.  Hamerton,  in  his  wise 
book  on  France,  declares  that  the  peasants  think 
a  son  who  has  gone  to  school  outside  the  village 
is  lost  to  their  work,  and  believes  that  in  the  main 
they  are  right,  the  lads  who  have  been  instructed 
revolting  against  the  unbroken  toil,  the  penury, 
the  calculating  thrift,  essential  to  the  peasant  life. 
English  dealers  of  the  lower  class  say  a  lad 
must  be  taken  young,  or  he  will  never  succeed  ; 
and  in  one  trade  at  least,  that  of  a  sailor,  the 
rules  in  favor  of  beginning  early  are  made  im- 
mutable, the  old  bands  knowing  from  experience 
that  the  life  is  intolerable  to  most  of  those  who 
have  tried  any  other. 

On  the  other  hand,  no  dislike  of  work,  and  es- 
pecially no  dislike  of  agricultural  work,  which   is 
at  once  the  roughest,  the  moat  continuous,  and 
the  worst  paid,  has  appeared  among  two  of  the 
beat-educated  races.     The  Scotch,  who  have  been 
taught  for  two  hundred  years,  and  are  now  far 
more  thoroughly  trained  than  the  English  national- 
school  boys,  show  no  disposition  to  avoid  labor, 
but  are,  on  the  contrary,  remarkable  for  persistent 
and  fairly  contented  industry.     There  are  thou- 
sands of  Hugh  Millers  among  them,  though  with- 
out his  genius.     The  Prussian  peasants,  who  are 
as  educated  as  the  English  will  be  twenty  years 
hence,  work  exceedingly  hard,  and  in  the  country, 
where  their  holdings  are  their  own,  show  none  of 
the  resentment  at  their  fate  which  is  no  donbt 
manifested  in  the  towns  in  the  form  of  socialist 
aspirations.  Gardeners,  who  all  over  Great  Britain 
are  the  best  instructed  of  manual  laborers,  work, 
more  especially   when  working  for  themselves, 
with  unusual  diligence  ;  and  it  is  matter  of  con- 
stant observation  that  a  laborer  who  happens  by 
any  accident  to  be  a    'bit  of  a  scholar'    can 
be  depended  upon  when  work  presses  and  every 


Mabch  18,  1887.| 


SCIENCE. 


279 


man  is  required.     The  people  of  Rome,  who  can 
read  and  write,  are  far  more  diligent  than  the 
Neapolitans,  who  cannot ;  and  the  best  workmen  in 
Italy  are  those  who  have  passed  through  the  army, 
and  so  obtained  what  is  practically  an  education. 
There  seems  no  a  priori  reason  why    it    should 
be  otherwise.     Attendance  in  the  schools,  which 
are  well  ventilated  and  warm,   notoriously  im- 
proves health,  and  there  is  no  evidence  whatever 
that  it  diminishes  strength  in  the  lower  class  any 
more  than  in  the  upper,  who  decidedly  benefit  by 
school-life.     Nothing:  recognizable,  in  fact,  hap- 
pens to  the  child  who  is  taught,  except  a  break  in 
his  habit  of  steady  endurance,  which  is  met  in  the 
agricultural  schools  by  the  system  of  half-time, 
and  does  not-appear  to  impair  industry  in  factories 
or  workshops.     Cultivated  lads  —  we  mean  lads 
•  well  educated '  in  the  conventional  sense  —  work 
in  scores  in  the  found eries,  learning  the  engineer's 
business  through  a  most  severe  physical  appren- 
ticeship ;  and  lads  who  emigrate  without  capital 
constantly  work  at  hard  tasks  as  well  and  as 
steadily  as  ploughmen  ;  often,  moreover,  acknowl- 
edging a  complete  contentment  with  their  toil. 
They  feel  monotony  when  there  is  monotony ;  but 
they  do  not  resent  hand-work  any  more  than 
thousands  of  educated  Canadian  or  New  England 
farmers.     On  the  whole,  and  subject  to  the  evi- 
dence which  can  only  be  supplied  by  many  more 
years  of  observation,  we  should  say  the  truth  was 
something  of  this  kind.    Education  of  the  modern 
kind  does  not  diminish  industry,  and  does  not,  ex- 
cept for  a  very  short  period,  break  the  habit  of 
assiduity  at  work.    Nor  does  it  diminish  the  readi- 
ness to  do  manual  labor  in  those  who  can  do  it, 
though  it    does  diminish  their  number,  —  the 
'  delicate '  lads,  as  their  mothers  call  them,  who, 
if  left   uneducated,  would  have  gone  on  in  the 
groove  of  their  forefathers,  taking  by  a  species  of 
natural  selection  to  the  lighter  tasks.     The  re- 
mainder work  as  before,  though  probably  not  in 
the  old,  machine-like  way.   They  spare  themselves 
more,  are  more  quick  to  avoid  unnecessary  toil, 
and  no  doubt,  as  a  large  proportion  are  and  must 
be  selfish    men,  in    numberless    instances    they 
'scamp'  their  work    in  ways  the  unintelligent 
never  think  of.      That  scamping,  together  with 
the  eagerness  for  more  money  produced  by  new 
wants,  and  a  certain  indocility  or  independence, 
combine  to  produce  an  unfavorable  impression  as 
to  industry  which  is  not  justified,  or  rather  is  due 
to  other  causes  than  aversion  to  work.     The  Eng- 
lish must  wait  a  little  for  full  information,  the 
boys  who  have  passed  through  school  not  being 
thirty  yet;    but  they  do  not  despair  of  seeing 
plenty  of  Hugh  Millers  among  their  workmen ; 
that  is,  men  who  are  educated,  yet  have  a  definite 


love  for  and  pride  in  exceedingly  hard  and  mo- 
notonous manual  toil.  Miller  set  up  stone  walls 
for  eight  hours  a  day,  —  a  real  back-breaking  oc- 
cupation, —  but  he  had  learned  more  than  most 
lads.  It  would  be  well  if  half-time  could  be  made 
general,  as  many  are  nearly  convinced  it  would 
increase  learning,  by  allowing  school-time  to  last 
longer,  and  would  not  discourage  any  scheme  for 
keeping  up  the  habit  of  manual  labor,  which  will 
be  the  lot  of  the  great  majority  while  the  world 
goes  round,  and  which  is,  in  fact,  the  permanent 
gymnasium  of  the  human  race;  but  there  is 
little  fear,  even  if  the  present  system  continues. 
The  changes  which  may  come  will  not  be  pro- 
duced by  laziness,  but  by  a  longing  for  larger 
wages,  and  the  comfort  they  bring,  which  some 
industries,  agricultural  especially,  in  closely  popu- 
lated countries,  may  find  it  difficult  to  satisfy.  It 
will  be  satisfied,  however,  in  one  way  or  another, 
for  education  opens  wide  the  grand  safety-valve, 
the  power  of  wandering  over  earth  in  search  of 
the  opportunity  of  toil.  For  what  we  know,  the 
human  race  may  be  destined  some  clay  to  perish 
like  mites  on  a  cheese,  through  their  own  multi- 
plication ;  but  at  present  there  is  ample  space  for 
all  of  our  race,  who  may  for  the  next  century,  at 
the  cost  only  of  expatriation,  have  their  twenty 
acres  apiece  to  work  on.  Germans,  Englishmen, 
Italians,  are  swarming  out  in  thousands  daily  ; 
but  still  there  is  no  chance  that  they  will  perish 
for  want  of  room,  or  be  driven,  like  Chinamen,  to 
that  ceaseless  work  for  bare  existence  under 
which  other  virtues  than  industry  are  apt  to 
perish.  Another  Europe  could  live  and  prosper 
on  the  unpeopled  river-basins  of  South  America. 
Education  helps  to  disperse  mankind  ;  and  we  cer- 
tainly do  not  find  that  emigrants,  who  are  rarely 
of  the  know-nothing  class,  are  at  all  reluctant  to 
undertake  severe  toil.  Is  there  not  in  the  whole 
discussion  a  defect  caused  by  tradition,  an  im- 
pression that  as  brain- workers  avoid  bard  labor, 
knowing  well  that  they  cannot  do  both  up  to  their 
full  power,  those  whose  brains  have  been  devel- 
oped will  never  do  it?  Fortunately,  or  unfortu- 
nately, they  will  specially  feel  the  great  disciplin- 
ing force  of  the  world,  '  the  strong  conscription  of 
hunger/  which  constrains  us  all.  If  all  the  world 
were  Newton?,  nobody  would  get  a  mouthful  of 
bread  without  somebody  facing  all  weathers  to 
plough  and  sow  and  reap. 


THE  IMPERIAL   UNIVERSITY  OF  JAPAN. 

To  those  of  us  who  are  not  intimately  ac- 
quainted with  the  intellectual  progress  made  by 
Japan  in  recent  years,  the  calendar  of  the  Impe- 
rial university  for  1886  will  come  as  a  revelation. 
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It  is  handsomely  printed  in  the  English  language, 
and  presents  very  many  points  of  interest. 

We  learn  from  it  that  the  Teikoku  Daigaku,  or 
Imperial  university,  was  organized  March  1,  1886, 
by  an  imperial  ordinance.  The  former  Tokyo* 
university  and  the  college  of  engineering  are 
merged  in  the  present  institution.  The  university 
is  under  the  control  of  the  minister  of  state  for 
education,  and  depends  for  its  revenue  on  annual 
allowances  from  the  treasury  of  the  imperial  gov- 
ernment. The  offices  of  the  university,  the  li- 
brary, the  colleges  of  law,  medicine,  literature, 
and  science,  the  hospital  attached  to  the  college 
of  medicine,  and  the  dormitories  of  these  four 
colleges,  —  all  the  university,  in  fact,  except  the 
college  of  engineering,  which  has  its  temporary 
location  elsewhere,  —  are  situated  on  extensive 
grounds  near  TOkyO.  In  the  ordinance  founding 
the  university,  its  object  is  declared  to  be  "  the 
teaching  of  such  arts  and  sciences  as  are  required 
for  the  purposes  of  the  state,  and  the  prosecution 
of  original  investigations  in  such  arts  and  sci- 
ences." The  president  of  the  university  is  assisted 
by  a  board  of  councillors,  who  have  charge  of  the 
curricula  of  studies  and  the  promotion  of  the  in- 
terests of  the  university  and  those  of  each  college. 
These  councillors  are  selected  from  the  professors 
by  the  minister  of  education,  each  college  being 
entitled  to  two.  Their  term  of  service  is  five 
years.  Each  college  has  a  director  or  dean 
chosen  from  its  professors.  The  academic  year 
extends,  as  is  usual  with  us,  from  September  un- 
til June,  and  consists  of  three  terms.  Admission 
to  the  first-year  class  is  only  granted  to  such  stu- 
dents as  have  completed  the  course  in  one  of  the 
high  middle  schools,  or  can  pass  an  examination 
instituted  by  the  university  authorities.  The 
marking  system  is  in  force,  and  elaborate  rules 
for  its  regulation  are  given.  There  is  also  a  sys- 
tem of  elective  studies,  and  a  large  number  of 
scholarships  are  provided  for  deserving  and  needy 
students. 

In  connection  with  the  medical  college,  a  hos- 
pital is  provided  for  the  admission  of  such  pa- 
tients as  may  be  deemed  instructive  cases  in  medi- 
cal and  surgical  practice  and  investigation.  The 
hospital  contains  five  wards  and  two  hundred  and 
sixteen  beds  in  all.  Scientific  investigations  into 
the  nature  of  *  kakke,'  an  endemic  disease  pecul- 
iar to  Japan,  are  carried  on  here  continually.  The 
library  —  which  contains  180,000  volumes  —  and 
museums  are  extensive  and  well  arranged,  and 
there  is  a  special  observatory  for  the  study  of 
earthquake  phenomena.  The  general  results  of 
these  observations  are  published  from  time  to 
time  in  English  and  Japanese.  There  is  also  a 
botanic  garden  and  a  marine  biological  laboratory. 


The  university  has  now  540  students,  of  whom 
188  are  law  students,  204  medical.  81  in  the  col- 
lege of  engineering,  28  in  the  college  of  literature, 
and  80  in  the  college  of  science.     The  curriculum 
is  surprisingly  comprehensive,  and  the  announce- 
ments of  courses  closely  resemble  those  of  a  Ger- 
man university.     The  corps  of  professors  and  lec- 
turers includes  a  number  of  Europeans  and  Ameri- 
cans, as  well  as  many  natives  who  have  obtained 
degrees  either    in    this  country  or    in    Europe. 
Among  the  universities  and  colleges  represented 
by  graduates  on  the  faculty  are  those  of  Berlin, 
Paris,     London,    Straburg.    Leipzig,    Erlangen, 
Heidelberg,    Dublin,  Gottingen,    Freiberg,  Glas- 
gow, St.  Andrews,  Edinburgh,  and    Munich   in 
Europe,   and    Columbia,  Tale,    Harvard,   Johns 
Hopkins.  Michigan,  Cornell,  Hamilton,  Amherst, 
and  Stevens  institute  in  this  country. 


ALEXANDER'S    PROBLEMS   OF   PHI- 
LOSOPHY. 

So  much  of  the  philosophical  writing  of  the  day 
is  either  barren  repetition  or  empty  rhetoric,  that 
it  is  something  of  a  surprise  to  find  a  book  on 
pure  philosophy,  written  by  a  man  who  not  only 
has  a  definite  end  in  view,  but  who  knows  what 
that  end  is ;  and  who,  to  reach  that  end,  has  not 
found  it  necessary  to  get  together  a  laborious 
treatise  on  the  human  mind  or  a  huge  encyclo- 
paedia of  ethical  science.  In  one  hundred  and 
seventy  pages,  Professor  Alexander  has  given 
us  a  little  work  of  real  timeliness  and  value.  For 
clearness  and  profundity  of  thought,  deftness  of 
presentation,  and  lucidity  of  style,  Professor  Alex- 
ander's book  is  not  surpassed  by  any  philosophical 
work  of  similar  scope  in  the  language.  We  are 
gratified  to  miss  in  it  cumbrous  terminologies,  in- 
volved sentences,  and  inapposite  illustrations.  It 
is  so  simple,  frank,  and  straightforward,  that  it 
will  appeal  to  a  large  class  of  thoughtful  men  who 
are  accustomed  to  sneer  at  philosophy  and  its 
devotees. 

The  various  chapters  are  themselves  so  tersely 
worded,  that  any  summary  of  them  that  would  be 
just  and  at  the  same  time  much  shorter  than  the 
chapters  themselves,  is  impossible. 

The  opening  chapter,  'The  difficulties  of  phi- 
losophy,' strikes  the  keynote  of  the  book.  The 
author  chows  that  many  so-called  philosophical 
difficulties  are  not  difficulties  at  all,  but  simple 
fictions,  originated  by  ignorant  or  superficial  per- 
sons, who  set  them  forth  *  as  lightly  as  they  tell 
an  after-dinner  story.'  Professor  Alexander  very 
justly  refuses  to  spend  his  time  in  criticising  such 

Some  problems  of  philosophy.  By  Archibald  Alexan- 
der, PhuD.    New  York,  Sorlbner.    16°. 
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views,  and  remarks  that  "a  man  who  has  not 
learned  the  alphabet  is  usually  deficient  in  a 
knowledge  of  grammar.  A  surgeon  who  does  not 
know  anatomy  is  not  likely  to  inspire  confidence. 
The  philosophical  dilettante  who  plunges  into  the 
solution  of  problems  of  great  importance  without 
scientific  preparation  may  be  left  to  the  task  of 
'drawing  out  leviathan  with  a  hook/  and  one 
need  not  be  disturbed  if  his  unsuccessful  efforts 
lead  him  to  the  conclusion  that  *  metaphysics '  is 
obscure,  useless,  and  irreligious."  The  author 
then  takes  up  the  three  ways  of  viewing  meta- 
physical questions,  —  the  sceptical,  the  dog- 
matic, and  the  critical,  — describes  each,  and  im- 
plicitly accepts  for  himself  the  latter  method  and 
the  stand-point  of  Kant.  Jn  fact.  Professor  Alex- 
ander's thought  is  interesting  as  illustrating  a 
'  return  to  Kant '  which  does  not  necessarily  im- 
ply a  return  to  Hegel. 

In  the  seventeen  brief  chapters  which  follow, 
the  author  formulates  according  to  the  critical 
method  some  of  the  most  important  philosophical 
difficulties  as  they  appear  to  him.  He  does  not 
do  this  with  the  intention  of  prejudicing  any  par- 
ticular answer  to  each,  but  rather,  we  suspect,  to 
show  that  "  a  year's  study  of  a  text-book  of  men- 
tal philosophy  is  not  all  that  is  necessary  to  put  a 
man  en  rapport  with  the  state  of  thought  in  the 
present."  Professor  Alexander's  use  of  the  formal 
logic  is  excellent,  and  serves  to  show  what  a 
formidable  weapon  that  much-decried  science  may 
become  in  the  hands  of  an  experienced  craftsman. 
In  no  instance,  although  disjunctions,  dilemmas, 
syllogisms,  and  enthymemes  occur  on  almost  every 
page,  have  we  come  upon  any  logical  slip  or  fal- 
facy,  though  unquestionably  specific  points  in  the 
various  arguments  maybe  disputed  on  psychologi- 
cal or  metaphysical  grounds. ' 

As  an  example  of  the  author's  method,  we  quote 
the  conclusion  (p.  88)  of  his  chapter  on  '  The  prob- 
lem of  the  ultimate  nature  of  matter:'  "It  is 
impossible,  so  far  as  we  know,  to  separate  the  fact 
of  force  and  the  fact  of  causality.  One  is  not 
found  without  the  other.  Wherever  there  is  an 
effect,  there  is  a  manifestation  of  force.  Wher- 
ever there  is  a  cause,  there  is  an  exercise  of  force. 
When,  therefore,  we  attempt  to  explain  matter 
by  referring  to  force,  we  are  obliged  to  explain 
force  by  referring  to  causality  ;  and  in  explaining 
causality  we  cannot  refer  to  material  phenomena, 
but  are  obliged  to  fall  back  on  the  a  priori  law  of 
causality,  which  is  not  given  by  experience." 

On  the  question  of  the  place  of  physiological 
psychology,  the  author  speaks  plainly,  and,  it 
seems  to  us,  with  sound  common  sense.  He  re- 
marks (p.  68)  that  '*  there  are  two  common  mis- 
takes, —  one,  the  denunciation  of  physiological 


methods  by  men  who  have  never  seen  a  ganglion- 
cell  ;  the  other,  the  denunciation  of  subjective 
methods  by  men  who  have  never  given  an  hour  to 
introspection.  It  does  not  appear  to  be  necessary, 
however,  that  a  knowledge  of  one  set  of  facts 
should  be  incompatible  with  knowledge  of  the 
other  set.  A  combination  of  the  two  is  the  ideal 
psychology.'7 

It  is  interesting  to  find  Professor  Alexander 
proving  (pp.  64,  65)  that  '  *  it  is  possible  that  it  is 
rational  to  accept  what  is  irrational  because  it  is 
more  rational  to  trust  the  authority  for  what  is 
thought  to  be  irrational  than  to  place  our  own 
reason  above  such  an  authority."  The  admission 
of  this  conclusion  into  the  arena  of  scientific  de- 
bate would  be  an  effectual  blow  to  those  self-suffi- 
cient investigators  who  find  as  many  criteria  of 
truth  as  there  are  minds. 

We  should  be  glad  to  point  out  several  other 
portions  of  this  book  that  we  conceive  to  be  the 
most  interesting,  but  lack  of  space  forbids  this. 
On  the  argument  by  which  the  author  tries  to  show 
the  atheistic  meaning  of  pantheism  (p.  121),  how- 
ever, two  points  of  possible  criticism  suggest 
themselves.  In  showing,  that,  if  a  plurality  of 
principles  is  admitted,  pantheism,  which  admits 
but  one  principle,  falls,  Professor  Alexander  says, 
"The  existence  of  human  persons  with  conflicting 
purposes  cannot  be  explained  without  asserting 
(on  the  pantheistic  hypothesis,  of  course)  that 
there  is  opposition  between  the  parts  of  God,  i.e., 
a  plurality  of  principles."  Would  not  the  same 
argument  prove  that  the  human  ego  is  plural? 
For  we  certainly  find  conflicting  motives  and  prin- 
ciples in  our  own  minds.  Again,  may  not  the  op- 
position spoken  of  be  only  apparent,  and  the  result 
of  our  insufficient  insight  or  lack  of  knowledge  ? 
May  it  not  be  a  part  of  a  real  and  higher  harmony 
of  which  our  limited  faculties  are  not  cognizant  ? 

At  the  conclusion  of  the  same  argument  (p.  122), 
Professor  Alexander,  having  already  shown,  that, 
if  the  pantheistic  God  is  either  material  or  ideal, 
atheism  is  the  logical  consequence,  adds,  "If  the 
universe,  i.e.,   God,  is  both  material  and  ideal, 
then,  in  so  far  as  God  is  material,  the  objection 
urged  as  to  materialistic  pantheism  is  applicable  *, 
and  in  so  far  as  God  is  ideal,  the  objection  urged 
against    idealistic  pantheism  is  applicable."       Is 
this  treatment  by  partition  valid?    Is  it  possible 
to  separate  a  compound,  and  reason  about  its  vari- 
ous constituents  as  separate  entities  or  qualities, 
and  not  as  parts  of  another  and  more  complex 
whole  ?    It  seems  to  us  not.    We  cannot  say  that 
water,  in  so  far  as  it  is  oxygen,  will  do  thus  and 
so,  and,  in  so  far  as  it  is  hydrogen,  will  do  some- 
thing else.    Water  is  a  new  compound,    arid  it 
develops  new  properties  as  water,  which   are  not 
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represented  by  adding  together  (he  properties  of 
oxygen  and  hydrogen.  Suppose,  then,  that  the 
assumed  combination  of  material  and  ideal  in  God 
give  a  new  set  of  properties  :  are  they  given 
recognition  in  this  treatment  by  partition  ?  We 
are  not  impugning  in  any  way  Professor  Alexan- 
der's conclusion,  but  simply  stating  some  objec- 
tions that  have  occurred  to  ns  as  to  bis  method  of 
reaching  it. 

The  concluding  chapter,  on  the  '  Doctrine  ot 
cause  and  effect,'  is  both  the  longest  and  most 
finished  in  the  book.  It  is  a  concise  and  admira- 
ble summary  of  the  historical  aspect  of  the  doc- 
trine of  causation  from  the  pre-Socratic  philoso- 
phers to  Mill  and  Spencer,  and  a  profoundly  sug- 
gestive indication  ot  the  true  theory  of  cause  and 
effect.  All  of  Professor  Alexander's  work  is 
thoroughly  well  done,  and  we  regret  to  see  that 
not  a  few  typographical  errors  have  crept  Into  an 
otherwise  model  piece  of  book-making.  We  trust 
that  the  book  will  have  a  wide  circulation,  for  it 
will  be  found  an  excellent  mental  tonic  as  well  as 
an  emphatic  protest  against  the  philosophical 
dilettantism  now  so  current.  N.  M.  B. 


A  NEW  EDITION  OF  JUVENAL. 
AN  edition  of  Juvenal  that  should  be  sufficiently 
practical  for  the  college  class-room,  while  embody- 
ing the  latest  results  of  classical  research  and 
criticism,  bas    for    several    years   been   greatly 
needed.     It  is  therefore   with  interest  that  one 
the  present  work  in  the  bope  of  finding 
medium  between  the  too  fine-spun  com- 
of  Simcox  and    the    too   rudimentary 
at  adopted  by  Hardy, 
from  the  typography,  tbe  book  is  a  dis- 
nent.    The  notes  contain  nothing  what- 
it  is  new,  being  too  evidently  condensed 
plified  from  Mayor,  and   are  so  desultory 
jsorted  as  not  even  to  deserve  credit  for 
s  selection  and  arrangement.     Moreover, 
cullies,  both  of  syntax  and  exegesis,  are 
ver,  while  an  inordinate  amount  of  space 
to  the  elucidation  of  matters  that  ought 
niliar  to  any  intelligent  school-boy.    How 
are  the  grammatical  notes,  may  be  seen 
!  fact  that  on  the  171  lines  of  the  first 
ere  are  but  two  ;  on  the  322  lines  of  the 
with  its  fourteen  pages  of  commentary, 
re  but  two ;  and  on  the  805  lines  of  the 
lere  is  only  one.     When  the  editors  do 
to  elucidate  some  syntactical  peculiarity, 
ays  one  that  would  seem  to  need  no  com- 
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merit  whatsoever :  as,  for  instance,  tbe  vivid  use 
of  tbe  imperfect  subjunctive  in  vii.  69,  70 ;  or 
the  by  no  means  extraordinary  employment  of 
the  indicative  in  x.  128  :  while  peculiarities  like 
the  metrical  quit  in  xii.  48,  and  the  implied  ui 
from  ne  in  xvi.  8,  are  still  untouched.  But,  on  the 
other  hand,  there  is  a  superabundance  of  com- 
mentary like  tbe  following  on  xvi.  14 :  — 
"  Qrandet  magna  ad  subsellia  ;  the  bench  had  to 
be  ponderous  to  support  its  huge  occupant." 

An  important  feature  of  this  edition  is  tbe  pro- 
fessedly idiomatic  translations  sprinkled  through 
every  page.  These  are  not  intended  to  be  para- 
phrases, for  they  are  enclosed  in  quotation-marks ; 
and,  besides,  a  paraphrase  is  elsewhere  prefixed 
to  each  satire.  One  instance  of  this  extraordinary 
rendering  will  probably  suffice.  Satire  vii.  86  is 
translated,  "Now  hear  the  rich  mane  tricks.  To 
avoid  subscribing  to  you,  he  poses  as  a  fellow- 
poet,  and  trusts  to  the  maxim  that  *  dog  does  not 
eat  don.' "  " 

The  editors  have  very  eommendably  refrained 
from  the  absurd  expurgation  that  disfigures  so 
many  college  editions  of  Juvenal.  Excessive  ex- 
purgation only  excites  prurient  curiosity;  wbile 
it  so  emasculates  the  author  as  to  make  it  quite 
impossible  for  the  reader  to  claim  any  real  acqaint- 
ance  with  Juvenal  as  he  is,  or  to  understand  the 
bitterness  and  the  motive  of  his  saeva  ijviignatio, 
from  the  perusal  of  these  fragments  of  the  scat- 
tered poet. 

Tbe  introductions,  the  summary  of  a  paper  by- 
Professor  Nettlesbip,  and  a  brief  account  of  tbe 
Codex  Pithoeanue,  are  interesting  ;  but  why  dis- 
cuss tbe  Codex  Pithoeanus  in  a  work  of  so  ele- 
mentary a  character  as  this  last  edition  of  Rome's 
greatest  satirist?  H.  T.  Peck. 


EDWARDS'S  DIFFERENTIAL  CALCULUS. 
A  (raw  text-book  on  the  differential  calculus 
comes  from  the  press  of  Macmillan  &  Co.  It  re- 
sembles, in  size  and  appearance,  the  well-known 
works  of  Todhunter  and  Williamson.  An  ex- 
ceedingly satisfactory  introductory  treatment  is 
secured  by  a  close  adherence  to  one  point  of  view-, 
that  of  limiting  ratios.  The  symbols  dy  and  dx 
are  not  used  apart,  nor  the  meaning  of  such  a  use 
explained,  until  the  formulas  of  partial  differentia- 
tion in  chapter  vi.  prevent  any  further  postpone- 
ment. In  this  way,  however,  there  is  lost  the 
advantage  of  exhibiting  the  variety  of  original 
conception  and  breadth  of  foundation  distinguish- 
ing this  branch  of  mathematics,  —  an  advantage. 

Differential  calcvi**,  with  applications  and  numercyitt  £*- 
ample:  By  Joseph  Edwibds,  M.A.  New  Yoifc,  Macmll- 
lau.    8°. 
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indeed,  much  more  frequently  sought  than  ob- 
tained.   The  language  is  plain,  and  the  geometri- 
cal illustrations  are  numerous  and  good.      The 
serious  faults  of  the  book  are  sins  of  omission. 
We  look  in  vain  for  the  customary  chapter  on 
the  change  of  the  independent  variable,  and  we 
find  a  strange  limitation  in  the  treatment  of  the 
important  subject,  'maxima  and  minima.'    The 
author  here  contents  himself  with  the  discussion 
of  functions  of   a  single  variable.     The  use  of 
symbolic  methods,  involving  the  extension  of  the 
mathematical  laws  for  the  combination  of  quantity 
to  the  symbols  of  operation,  is  necessary  in  the 
modern  differential  calculus.     In  this  work  the 
principle  introduced  is  explained  in  an  excellent 
manner,  but  a  fuller  exemplification  of  its  legiti- 
mate outgrowth  is  desirable.     More  illustrations 
should   be    given,    especially   of    the    symbolic 
method  of  extending  Taylor's  formula  to  several 
variables.     Tbe  chief  strength  of  the  book  lies  in 
the  chapters  relating  to  tbe  theory  of  plane  curves. 
In  not  a  few  cases  we  find  greater  detail  and 
thoroughness  than  in  the  corresponding  chapters 
of  its  predecessors.     On  the  whole,  while  no  de- 
cided novelty  of  treatment  is  shown  to  those  ac- 
quainted with  the  best  works  hitherto  published, 
the  production  is  a  creditable,  useful  treatise, 
without  other  faults  than  those  mentioned  above. 

Thomas  S.  Fiske. 


THE  ALKALI  LANDS  OF  CALIFORNIA. 

The  term  '  alkali  soil '  is  used  in  California,  and 
the  western  states  generally,  to  denote  any  soil 
which  contains  an  unusual  amount  of  soluble 
salts,  particularly  when  they  render  their  presence 
manifest  by  an  efflorescence  on  the  surface.  These 
salts  may  be  simply  an  excessive  amount  of  the 
neutral  salts  found  in  minute  amounts  in  all  soils, 
or,  in  those  soils  more  properly  designated  as 
alkaline,  they  may  consist  in  part  of  carbonate  of 
soda. 

By  the  natural  processes  of  evaporation  at  the 
surface  and  capillary  rise  from  below,  these  salts 
tend  to  accumulate  near  or  at  the  surface,  thus 
producing  the  efflorescence  above  noted,  and  also 
destroying  or  injuring  the  crop  by  their  corrosive 
action  on  the  root-crown. 

In  the  actually  alkaline  soils,  i.e.,  in  those  con- 
taining carbonate  of  soda,  another  injurious  effect 
is  also  observed.  The  alkali  prevents  what  is 
known  as  the  *  flocculation '  of  the  clay  contained 
in  the  soil ;  that  is,  it  keeps  in  the  finely  divided 
condition  seen  in  Spuddled '  clay.    Such  a  soil  can 

Alkali  lands,  irrigation,  and  drainage  in  their  mutual 
relations.    By  E.  W.  Hiloabd.    Sacramento,  State.    8°. 


never  be  brought  into  proper  tilth  ;  even  the  most 
thorough  cultivation  only  succeeds  in  breaking  it 
up  into  larger  or  smaller  clods,  and  leaves  it  in  a 
condition  entirely  unsuited  for  the  growth  of 
crops. 

These  alkali  soils  are  somewhat  abundant  in 
California,  notably  in  the  otherwise  extremely  fer- 
tile San  Joaquin  valley;  and  the  characteristics 
outlined  above  have  been  tolerably  familiar  for 
years.  It  was  not,  however,  until  it  was  dis- 
covered that  the  process  of  irrigation,  so  essential 
in  the  dry  climate  of  that  region,  was  serving  to 
extend  the  area  of  these  alkali  soils,  and  even  de- 
veloping them  where  they  did  not  exist  before, 
that  the  magnitude  of  the  problem  which  they 
present  was  generally  appreciated. 

The  pampblet'under  review  is  a  summary  of  in- 
vestigations carried  out  at  different  times  at  the 
College  of  agriculture  of  the  University  of  Cali- 
fornia, and  in  connection  with  the  U.  S.  census 
of  1880  by  Prof.  E.  W.  Hilgard,  than  whom  there 
is  probably  no  one  more  eminently  qualified  to 
deal  with  the  question  scientifically  and  prac- 
tically. 

According  to  Professor  Hilgard,  tbe  immediate 
source  of  the  alkali  is  usually  to  be  found  in  the 
soil-water,  though  it  would  appear,  that,  in  some 
cases  at  least,  the  lower  strata  of  the  soil  itself  may 
contain  either  these  salts  or  compounds  which 
readily  yield  them  by  weathering.  When  reached 
by  digging,  the  soil-water  is  not  necessarily  per- 
ceptibly salty  or  alkaline ;  but  as  it  evaporates 
at  the  surface,  and  is  supplied  from  below,  the 
soluble  salts  are  concentrated  in  a  very  shallow 
layer  at  the  surface,  the  solution  becoming  strong 
enough  to  kill  crops,  or  even  depositing  the  solid 
« alkali.' 

It  is  thus  evident  that  the  most  important  factor 
in  determining  the  amount  of  alkali  which  ac- 
cumulates at  or  near  the  surface  of  the  soil  is  the 
amount  of  soil -water  brought  up  from  below  by 
capillary  action  and  evaporated ;  and  any  thing 
which  increases  the  evaporation  will  tend  to 
increase  the  amount  of  'alkali'  deposited,  and 
to  make  its  presence  perceptible  in  spots  where 
before  it  was  not  present,  or  present  in  such 
minute  amounts  as  to  produce  no  harmful  effects. 
This,  irrigation,  as  ordinarily  practised,  does.  If 
the  irrigation- water  is  used  somewhat  sparingly, 
so  that  it  all  finally  evaporates  from  the  surface, 
two  effects  follow :  first,  the  greater  amount  of 
water  passing  first  downward,  and  then  upward 
through  the  upper  strata  of  the  soil,  tends  to  ex- 
haust it  more  thoroughly  of  its  alkali,  concentrat- 
ing all  of  it  at  the  surface ;  second,  by  irrigation 
the  soil  is  moistened  to  a  greater  depth  than  it  was 
by  the  rainfall  only,  and  thus  a  greater  amount 
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of  soil  is  exposed  to  this  leaching  action,  and 
more  alkali  put  in  circulation,  particularly  if  these 
lower  strata  are  rich  in  alkali  or  materials  yield- 
ing it. 

If,  on  the  other  hand,  the  water  is  used  lavishly 
but  without  proper  provisions  for  drainage,  evil 
effects  are  produced  in  a  somewhat  different  way. 
In  this  case  the  level  of  the  hydrostatic  water  of 
the  soil  (its  water-table)  is  brought  nearer  the 
surface.  The  water  has  a  less  distance  to  rise  by 
capillary  action,  hence  rises  more  abundantly  and 
for  a  longer  time,  and  an  accumulation  of  alkali  is 
brought  about.  In  one  or  other  of  these  ways  is 
brought  about  the  phenomenon  well  described  in 
local  nomenclature  as  the  '  rise  of  the  alkali,' — a 
thing  which  is  threatening  most  serious  injury  to 
the  irrigated  lands  of  the  San  Joaquin  valley. 

All  these  and  other  points  are  brought  out  most 
plainly  in  detail  in  the  report  before  us.  One  in- 
teresting point  deserves  special  mention.  Analy- 
sis shows  that  the  alkali  of  these  soils  is  in  many 
cases  rich  in  plant-food,  often  containing  phos- 
phates and  potash  salts  in  practically  inexhausti- 
ble quantities,  and  not  infrequently  considerable 
amounts  of  nitrates ;  and  that,  if  its  excessive 
accumulation  can  be  prevented,  the  soils  contain- 
ing it  will  prove  extremely  fertile. 

The  question  of  remedies  is  fully  considered. 
When  irrigation  is  practised,  the  prime  condi- 
tion of  success  is  a  thorough  system  of  drainage, 
combined  with  an  occasional  flooding  with  a  large 
quantity  of  water,  in  order  to  wash  out  the  soluble 
alkali  into  the  drainage  in  case  the  rains  of  the 
rainy  season  do  not  accomplish  this  sufficiently. 
Drainage  may,  further,  so  lower  the  water-table 
as  to  greatly  diminish  the  amount  of  water  rising 
•  through  the  soil,  while  the  roots  of  plants  can 
readily  penetrate  to  considerable  depths  for  a  sup- 
ply of  water.  The  author  is  very  emphatic  in  his 
statements  that  irrigation  without  provision  for 
drainage  is  suicidal. 

Second  in  importance  to  drainage,  is  thorough 
cultivation  of  the  surface  in  order  to  diminish 
evaporation.  Mulching  has  a  similar  effect. 
This  necessitates,  however,  the  cultivation  of 
crops  admitting  of  tillage.  Hitherto  wheat  has 
been  the  staple  crop  of  the  region  under  discus- 
sion, regarding  which  Professor  Hilgard  remarks 
that  "  it  would  really  seem  as  if,  in  the  broadcast 
culture  of  cereals,  the  farmers  in  the  alkali  districts 
bad  made  the  worst  possible  selection  for  the  per- 
manent good  of  agriculture  in  their  region."  As 
crops  suited  for  alkali  soils,  he  suggests  alfalfa  (a 
deep-rooting  crop,  which  shades  the  ground  and 
thus  diminishes  very  largely  surface-evaporation) 
for  a  forage-crop,  and  also  roots,  where  these  can 
•be  utilized  for  feeding  purposes.     As  crops  for 


sale,  he  suggests,  first,  cotton ;  then  the  castor- 
bean  ;  further,  fruits,  especially  raisins  and 
prunes ;  and  possibly  sugar-cane  and  sorghum. 

As  supplementary  to  drainage  and  tillage,  cer- 
tain chemical  antidotes  may  be  employed.  Land 
containing  carbonate  of  soda  is  greatly  benefited 
by  gypsum  ;  a  double  decomposition  yielding,  in 
the  presence  of  water,  carbonate  of  lime  and  sul- 
phate of  soda,  both  relatively  innocuous  as  com- 
pared with  carbonate  of  soda.  Soluble  earthy 
and  metallic  sulphates  and  chlorides  may  be  pre- 
cipitated by  lime,  or  sometimes  by  calcareous 
marl  even. 

It  is  evident,  however,  that  these  chemical  an- 
tidotes only  change  the  nature  of  the  alkali,  but 
do  not  remove  it  from  the  soil.  Indeed,  they 
tend  rather  to  add  to  the  amount  of  easily  soluble 
matters  in  the  soil,  and,  when  the  amount  of 
alkali  is  at  all  large,  are  to  be  looked  upon  simply 
as  adjuncts  to  the  measures  before  mentioned. 

Thus  far  the  irrigation-water  itself  has  been 
tacitly  assumed  to  be  pure.  In  fact,  however, 
this  is  by  no  means  the  case  ;  and  a  most  impor- 
tant part  of  Professor  Hilgard 's  work  upon  th» 
matter  has  been  his  examinations  of  the  water 
available  for  irrigation.  The  water  of  Tulare 
Lake,  for  example,  —  one  of  the  large  bodies  of 
water  that  had  been  counted  on  for  purposes  of 
irrigation,  —  was  found  to  contain  so  much  alkali. 
especially  carbonate  of  soda,  as  to  render  it  unfit 
for  irrigation.  Kern  Lake  and  Buena  Vista  Lake 
were  found  to  be  even  more  alkaline  than  Tulare 
Lake.  These  waters,  when  concentrated  in  the  soU 
by  evaporation,  must  rapidly  increase  its  content 
of  alkali,  and  prove  fatal  to  all  cultivated  crops. 
Even  the  purer  waters  of  the  rivers  were  found 
to  contain  more  or  less  alkali ;  and  in  regard  to 
them  all,  the  necessity  of  combining  drainage 
with  irrigation  is  to  be  emphasized. 

A  most  interesting  and  instructive  appendix  to 
Professor  Hilgard's  report  is  constituted  by  the 
report  of  the  '  reh  committee'  for  the  Aligarh  dis- 
trict, northern  India,  reh  being  the  Hindoostanee 
equivalent  of  'alkali.'  From  this  it  appears,  that, 
in  the  irrigated  districts  of  northern  India,  the 
same  phenomena  have  been  observed  as  are  now 
developing  themselves  in  California  ;  and  the 
government  is  now  confronted  with  the  necessity 
of  carrying  out  difficult  and  costly  remedies,  or 
apparently  of  abandoning  altogether  or  in  large 
part  its  system  of  irrigation.  In  regard  to  the 
question  of  remedies,  the  Indian  committee  is 
substantially  at  one  with  Professor  Hilgard,  mak- 
ing due  allowance  for  the  fact  that  in  India  the 
question  is  one  of  remedying  an  existing  evil, 
while  in  California  it  is  as  yet  largely  one  of 
prevention. 
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COMMENT  AND  CRITICISM. 
Prof.  Alfred  Mamma u.,  the  university  suc- 
cessor of  Fawoett,  comes  forward  in  the  current 
number  of  the  Contemporary  review  to  propose 
remedies  for  fluctuations  of  general  prices.  His 
thesis  is  that  the  greater  part  of  the  fluctuations 
of  general  prices  are  not  of  such  a  nature  as  to  be 
capable  of  being  diminished,  as  some  suppose,  by 
the  adoption  of  two  metals  instead  of  one  as  the 
basis  of  currency,  but  that  the  true  and  only 
effective  remedy  for  them  lies  in  divorcing  the 
currency  from  the  standard  of  value,  and  estab- 
lishing some  other  and  authoritative  standard  of 
purchasing  power  independent  of  the  currency. 
This  is  a  plan  by  no  means  new  in  the  literature 
of  economics,  but  Professor  Marshall  urges  it  with 
particular  reference  to  present  economic  condi- 
tions. His  first  step  is  to  prove  the  evils  of  a 
fluctuating  standard  of  value,  which  is  a  tolerably 
easy  task.  The  second  step  will  meet  with  more 
opposition ;  namely,  that  the  precious  metals  can- 
not afford  a  good  standard  of  value.  By  an  in- 
geniously constructed  diagram,  the  writer  illus- 
trates the  fact  that  prices  show  about  as  much 
variation  when  estimated  in  terms  of  the  two 
metals,  gold  and  silver,  as  they  do  when  estimated 
in  gold  alone.  From  this  he  infers  that  the  adop- 
tion of  a  bimetallic  standard  would,  in  the  long- 
run,  give  us  prices  hardly  more  stable  than  they 
are  now.  In  order  to  the  establishment  of  a  bi- 
metallic standard,  however,  negotiations  with  other 
countries  would  have  to  be  entered  into.  Before 
undertaking  this,  Professor  Marshall  asks  that  in- 
quiry be  made  as  to  whether  the  standard  of 
value  ought  not  to  be  altogether  independent  of 
the  currency. 

"  The  industrial  arts  generally,"  says  the  writer, 
"have  progressed  by  substituting  several  special- 
ised instruments  for  one  that  used  to  be  applied 
for  many  purposes.  The  chisel  and  the  plane,  the 
hammer  and  the  saw,  are  all  developments  of  the 
primeval  tomahawk  :  they  do  their  work  well, 
because  none  of  them  is  expected  to  cover  a 
range  of  work.    And  so,  if  we  have  one 
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thing  as  a  medium  of  exchange,  and  another  as  a 
standard  of  value,  each  may  be  able  to  perform  its 
share  of  the  work  thoroughly  well,  because  it  is 
specially  fitted  for  it.  The  currency  will  retain  a 
material  form,  so  that  it  may  *  run '  from  hand  to 
hand  as  a  medium  of  exchange ;  while  the  amount 
of  the  currency  which  is  required  to  discharge  a 
contract  for  deferred  payment  will  be  regulated 
neither  by  weight  nor  measure,  but  by  an  authori- 
tative table  of  figures  issued  from  time  to  time  by 
a  government."  This  supposititious  government 
department,  then,  would  extend  to  all  commodi- 
ties the  action  now  taken  by  the  English  commis- 
sioners of  tithes  with  regard  to  barley,  wheat,  and 
oats.  It  would  ascertain  from  time  to  time  the 
prices  of  all  important  commodities,  and  publish 
at  intervals  the  amount  of  money  required  to  give 
the  same  purchasing  power  as  one  pound  had  at 
the  beginning  of,  say,  1887.  This  standard  unit 
of  purchasing  power  Professor  Marshall  would  call 
the  *  unit.'  In  effecting  a  loan,  it  could  be  made  in 
currency  or  in  units.  If  made  in  units,  the  lender 
would  know  that  whatever  change  might  take  place 
in  the  value  of  money,  whether  it  were  an  appreci- 
ation or  depreciation,  he  would  receive  on  the  repay- 
ment of  his  loan  an  amount  of  money  that  would 
enable  him  to  purchase  just  as  much  and  as  many 
commodities  as  the  amount  he  had  loaned.  Under 
this  plan  Professor  Marshall  believes  that  the 
heavy  risks  caused  by  a  general  rise  and  fall  in 
prices  would  be  avoided,  and  each  trade  would  be 
left  to  contend  with  its  own  peculiar  dangers  only. 
His  standard,  he  admits,  would  not  be  free  from 
all  imperfections,  nor  always  easy  to  obtain,  but 
it  would  be  as  serviceable  for  its  purpose  as  a  yard- 
measure,  and  the  same  sort  of  an  advance  over  the 
use  of  the  value  of  gold,  or  even  the  mean  between 
the  values  of  gold  and  silver,  as  a  standard,  as  is 
the  substitution  of  the  yard-stick  for  the  length 
of  the  foot  of  one  judge  or  for  the  mean  between 
the  lengths  cf  the  feet  of  two. 


The  results  of  the  study  of  typhoid -fever 
in  both  this  country  and  Europe  during  the  past 
decade  have  been  of  great  value  to  sanitarians 
and  to  the  public.  It  would  seem  that  the  facts 
already  discovered  must  indicate  methods  by 
which  this  disease,  which  is  well-nigh  universal, 
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may  be  controlled,  and  perhaps  ultimately  exter- 
minated. There  seems  to  be  no  doubt  that  the 
bacillus  which  was  described  by  Eberth  in  1880  is 
the  germ  of  the  disease.  On  this  point  Dr.  Stern- 
berg, in  a  paper  read  at  the  meeting  of  the  Asso- 
ciation of  American  physicians,  says  that  pathol- 
ogists are  disposed  to  accept  this  bacillus  as  the 
veritable  '  germ '  of  typhoid-fever,  notwithstand- 
ing the  fact  that  the  final  proof  that  such  is  the 
case  is  still  wanting.  This  would  consist  in  the 
production  in  man,  or  in  one  of  the  lower  ani- 
mals, of  the  specific  morbid  phenomena  which 
characterize  the  disease  in  question,  by  the  intro- 
duction of  pure  cultures  ,of  the  bacillus  into  the 
body  of  a  healthy  individual.  Evidently  it  is  im- 
practicable to  make  the  test  upon  man,  and  thus 
far  we  have  no  satisfactory  evidence  that  any  one 
of  the  lower  animals  is  subject  to  the  disease  as  it 
manifests  itself  in  man.  Typhoid- fever  discbarges 
have  been  fed  to  swine,  apes,  dogs,  cats,  guinea- 
pigs,  rabbits,  white  mice,  calves,  and  fowls,  with- 
out any  positive  results.  The  evidence  upon  the 
etiological  relation  which  Eberth's  bacillus  bears  to 
typhoid-fever  is  summed  up  as  follows :  No  other 
organism  has  been  found,  after  the  most  careful 
search,  in  the  deeper  portions  of  the  intestinal 
glands  involved  in  this  disease,  or  in  the  internal 
organs.  On  the  other  hand,  this  bacillus  has  been 
demonstrated  to  be  constantly  present.  The  va- 
rious facts  observed  in  connection  with  this  disease 
indicate  that  it  is  due  to  a  micro-organism  which 
is  capable  of  multiplication  external  to  the  human 
body  in  a  variety  of  organic  media,  at  com  para, 
tively  low  temperatures,  and  that  it  is  widely  dis- 
tributed. From  the  endemic  prevalence  of  the 
disease  over  vast  areas  of  the  earth's  surface,  we 
may  infer  that  it  is  induced  by  a  hardy  micro- 
organism which  forms  spores.  Eberth's  bacillus 
complies  with  all  of  theee  conditions.  The  paper 
of  Dr.  Sternberg  is  an  admirable  resume*  of  all  that 
is  best  in  modern  experimentation  and  research 
in  connection  with  this  bacillus,  and  may  be  found 
in  the  Transactions  of  the  association  of  American 
physicians. 

As  spring  approaches,  the  interest  in  cholera 
begins  to  revive.  It  will  be  remembered  that  last 
year  a  cholera  commission  was  despatched  from 
England  to  Spain  to  study  the  epidemic  in  that 
country.  The  members  of  the  commission  were 
Drs.  Ray,  Graham  Brown,  and  Sherrington,  and 
represented  the  Royal  society,  the  University  of 
Cambridge,  and  the  Association  for  the  promotion 


of  scientific  research.  In  a  preliminary  report 
recently  made  by  them,  some  of  the  results  of 
their  investigation  are  given.  They  failed  to  find 
Koch's  bacillus  in  all  the  cases,  and  they  do  not 
look  upon  it  as  being  the  cause  of  the  disease. 
Tbey  claim  to  have  discovered  a  new  fungus, 
which  has  been  pronounced  to  belong  to  the  Chy- 
tridiaceae.  It  consists  of  granular  masses  and  a 
delicate  mycelium.  The  commission  evidently  do 
not  feel  thoroughly  convinced  that  they  have  dis- 
covered the  veritable  germ  of  cholera,  as  tbey 
recognize  that  further  investigation  is  necessary 
before  its  etiological  relation  to  cholera  is  firmly 
established.  For  our  part,  we  prefer  to  accept 
the  views  of  Koch,  whose  experience  gives  him 
opportunities  for  investigation  possessed  by  few. 


For  several  years  past,  a  suspicion  has  been 
current  among  students  of  glaciology  in  this 
country  that  the  European  studies  of  the  drift 
were  not  advanced  quite  as  far  as  similar  studies 
with  us.  It  is  not  only  that  our  terminal  moraines 
have  been  traced  and  mapped  with  unexpected 
detail,  but  they  have  given  great  additions  to  the 
evidence  for  land  ice  as  against  floating  ice  action, 
and  they  have  vastly  increased  our  knowledge  of 
the  style  of  motion  characteristic  of  a  continental 
ice-sheet.  Similar  revelations  have  heen  expected 
concerning  the  extinct  ioe-fields  of  Europe,  as 
soon  as  their  marginal  deposits  should  receive 
proper  correlation,  and  the  expectation  seems  well 
justified  by  the  work  of  Mr.  Carvill  Lewis  of 
Philadelphia,  who  during  a  two-years'  trip  abroad 
has  attempted  the  investigation  of  the  English 
and  Irish  drift-margins  after  what  may  be  called 
the  American  method  His  studies  were  presented 
at  last  summer's  meeting  of  the  British  associa- 
tion, and  are  now  published  in  the  American  nat- 
uralist and  in  the  American  journal  of  scienct. 
They  give  account  of  curvature  and  irregularitr 
in  the  drift-front,  of  interlobate  moraines  with 
kettle-hole  topography,  like  the  classic  example 
is  Wisconsin,  —  for  in  this  matter  we  have  our 
classics  at  home,  —  and  of  the  critical  differences 
between  the  working  of  floating  bergs  and  creep- 
ing sheets.  This  must  excite  interested  comment 
from  those  who  have  not  yet  made  such  interpre- 
tation of  glacial  deposits,  and  awaken  agreeable 
anticipation  of  the  greater  discoveries  yet  to  be 
made  on  continental  Europe. 


Another  interesting  effect   of  American  geo- 
logical work  in  Europe  appears  in  a  small  way  in 
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the  annual  of  the  French  Alpine  club  for  1884. 
Mr.  de  Maxgerie,  whose  studies  of  our  recent 
geological  literature  have  done  much  to  make  it 
known  in  France,  a  few  years  ago  prepared  re- 
views of  Captain  Dutton's  monograph  of  the 
Colorado  Canon,  and  published  them  in  the  bul- 
letin of  the  French  geological  society  as  well  as 
in  the  annual  of  the  Alpine  club,  inciting  thereby 
the  preparation  of  an  admirable  view  of  a  great 
'cirque'  in  the  Pyrenees  by  Mr.  Schrader,  a  fellow 
club-member.  ''Shall  it  be,"  says  Schrader, 
"that  the  canon  of  the  Colorado,  so  far  away, 
becomes  better  known  in  France  than  the  Cotua- 
tero,  on  the  very  frontier  of  the  country?'* 
Doftbtless  the  dimensions  of  the  American  plateau 
and  canon  are  greater  than  those  of  the  massive 
Cotuatero  and  cirque  in  the  Pyrenees,  but  the 
latter  have  the  advantage  in  rising  from  a  forest- 
clad  base  to  a  snow-crowned  summit.  The  colored 
plate  illustrating  the  Cotuatero  is  a  thoroughly 
artistic  and  appreciative  work,  and  it  is  grateful 
to  find  that  the  illustrations  in  our  survey  reports 
have  been  instrumental  in  securing  its  publication, 
and  in  bringing  it  before  an  interested  circle  of  the 
French  public. 

These  European  Alpine  clubs  are  producing  a 
valuable  literature  of  their  own.  They  have,  to 
be  sure,  the  advantage  of  high  snow-mountains 
that  tempt  travel  and  climbing;  their  membership 
is  large,  with  many  sectional  meetings  and  excur- 
sions; and  their  treasuries  are  correspondingly  well 
supplied,  enabling  them  to  publish  selected  ma- 
terial in  well-illustrated  annual  volumes.  The 
English  Alpine  club  is  more  conservative  than 
most  of  the  others  in  these  respects,  as  its  matter 
is  largely  composed  of  narratives  such  as  its  adven- 
turous members  can  well  contribute,  not  only  from 
the  Alps,  but  from  the  Caucasus,  the  Himalaya, 
New  Zealand,  and  the  Andes,  where  they  now 
seek  new  fields,  taking  trained  Swiss  guides  with 
them.  The  Swiss  club  holds  closely  to  its  own 
country,  but  gives  a  good  share  of  attention  to 
scientific  matters  in  its  line,  as  well  as  to  narra- 
tives and  descriptions.  Forel  reports,  for  exam- 
ple, on  the  oscillations  of  glaciers ;  and  our  sum- 
mer travellers  will  be  glad  to  see  from  his  dia- 
gram that  the  recession  of  the  ice,  that  lately 
threatened  seriously  to  diminish  one  of  the  main 
attractions  of  the  Alps,  reached  its  maximum 
about  1876,  and  is  now  followed  by  a  well-marked 
advance.  Long  panoramic  views  from  mountain- 
summits  make  a  characteristic  feature  of  these 


volumes,  an  annual  bibliography  of  Alpine  litera- 
ture adds  much  to  their  value,  and  an  index  lately 
prepared  for  the  first  twenty  volumes  greatly  in- 
creases their  utility.  The  first  volume  is  unfor- 
tunately extremely  rare,  as  is  the  case  in  several 
other  clubs;  and  a  republication  of  the  early  num- 
bers, such  as  has  been  lately  done  by  our  active 
Appalachian  mountain  club,  would  give  general 
satisfaction. 

The  German-Austrian  club  is  a  union  of  two 
originally  independent  societies,  and  has  a  very 
large  membership.  Under  its  auspices  an  excel- 
lent 'Guide  to  scientific  observation  on  Alpine 
journeys '  was  published  a  few  years  ago,  and  is  by 
far  the  best  book  of  its  kind.  The  annual  of  the 
French  club  is  naturally  more  vivacious  than  any 
of  these  others.  Its  articles  are  attractively  writ- 
ten, and  many  of  the  woodcuts  are  extremely 
good.  Scientific  papers  have  a  good  showing, 
though  lacking  the  systematic  sequence  of  those  in 
the  Swiss  '  Jahrbuch.'  Some  of  the  narratives  have 
so  little  to  do  with  Alpine  matters  that  the  annual 
might  almost  be  called  a  geographic  journal. 
Deep-sea  exploration  is  introduced  under  the  title 
of  '  Les  montagnes  de  le  mer,'  and  Janssen  de- 
scribes his  astronomical  voyage  in  the  Pacific  to 
the  Caroline  Islands,  any  thing  but  a  mountainous 
isle,  for  the  solar  eclipse  of  1888.  But  to  make  up 
for  this,  one  member  climbs  and  photographs 
Popocatepetl,  and  another  visits  the  volcanoes  of 
Java,  bringing  home  a  well-illustrated  account  of 
his  travels.  The  Alps  naturally  have  most  atten- 
tion, but  the  Pyrenees  come  in  for  a  good  share, 
and  much  information  of  this  comparatively  little- 
known  range  is  to  be  found  in  these  attractive  vol- 
umes. It  is  indeed  regrettable  that  our  White 
Mountains  have  not  the  few  thousand  additional 
feet  of  elevation  that  would  cover  their  summits 
with  snow  and  fill  their  valleys  with  glaciers,  to 
the  admiration  of  all. 


A  recent  bulletin  of  the  U.  S.  fish  commis- 
sion states  that  the  total  distribution  of  shad  fry  for 
the  season  of  1886  amounted  to  90,000,000.  As 
the  entire  number  of  shad  taken  for  the  market 
is  less  than  6,000,000,  it  will  be  seen,  that,  for 
every  shad  taken  from  the  waters  this  season, 
there  have  been  artificially  hatched  and  returned 
to  the  waters  fifteen  young  shad.  Assuming  that 
the  entire  cost  of  production  and  distribution  has 
been  $20,000,  the  young  fish  have  been  produced 
and  distributed  over  the  entire  United  States  at  a 
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rate  of  about  $215  a  million,  or  about  46  fry  for  one 
cent.  Another  interesting  fact  to  note  is,  that,  for 
the  entire  time  up  to  and  including  1882,  there 
were  produced  200,000,000  young  shad  ;  while,  for 
1883  alone,  the  total  was  over  90,000,000.  This 
indicates  that  we  are  certainly  approaching  a  po- 
sition where  the  work  may  be  regarded  as  profit- 
able from  a  commercial  stand-point. 


THE   COAST   TRIBES   OF  BRITISH 
COLUMBIA. 

Dr.  Franz  Boas,  who  visited  the  tribes  of  Brit- 
ish Columbia  in  the  fall  of  1886,  gives  the  follow- 
ing preliminary  report  (with  map)  on  some  results 
of  his  journey  :  — 

Vancouver  Island  and  the  mainland  opposite 
are  inhabited  by  numerous  tribes,  which  belong 
to  three  linguistic  stocks, — the  West  Vancouver 
tribes,  of  the  outside  coast  of  Vancouver  Island  ; 
the  Selish  tribes,  which  occupy  the  south-east  part 
of  the  island  as  far  as  the  narrows  separating  it 
from  the  mainland,  and  inhabit  the  banks  of  the 
lower  part  of  Fraser  River  and  the  neighboring 
fiords;  and  the  Kwakiutl  tribes,  which  occupy 
the  northern  part  of  the  island,  and  the  mainland 
as  far  north  as  Gardner  Channel.  The  latter 
tribes  surround  the  territory  of  the  BUhula  of 
Bentinck  Arm  and  Dean  Inlet,  a  tribe  belonging 
to  the  Selish  stock.  Farther  north  we  find  the 
Tsimpshian  and  Tlingit  on  the  mainland,  and  the 
Haida  on  Queen  Charlotte  Islands. 

The  Selish  language  is  divided  into  a  great  num- 
ber of  dialects,  differing  widely  from  one  another. 
Under  the  name  *  Coast  Selish '  we  include  the  dia- 
lects of  Puget  Sound  and  of  the  Gulf  of  Georgia, 
as  those  dialects  are  more  closely  connected  with 
one  another  than  with  the  Selish  dialects  of  the 
interior. 

Through  the  descriptions  of  Swan,  Sproat, 
Krause,  and  others,  the  mode  of  life  of  these 
tribes  is  tolerably  well  known.  Their  large  wooden 
houses,  their  canoes,  their  fishing-gear  and  hunt- 
ing-methods, have  been  frequently  described ;  but 
their  traditions,  religious  ideas,  and  social  organi- 
zation are  not  known  equally  well.  According  to 
all  observers,  the  principal  figure  in  the  mythology 
of  the  Tlingit  is  the  raven  Yetl,  who  created  the 
sun,  moon,  and  stars,  who  gave  man  the  fresh 
water  and  the  fish,  and  whose  exploits  are  said 
to  be  eo  numerous  that  a  lifetime  is  not  sufficient 
to  relate  them  all.  Dawson  found  the  same  tra- 
ditions among  the  Haida ;  and,  according  to  the 
Be  v.  Mr.  Duncan,  the  Tsimpshian  tell  the  same 
stories  of  Tghemshen,  the  man  who  was  able  to 
transform  himself  into  a  raven.    It  is  a  charac- 


teristic feature  of  the  '  raven '  legend  that  the 
bird  did  not  create  all  things  for  the  benefit  of 
mankind,  but  in  order  to  revenge  himself.  While 
studying  the  tribes  of  Vancouver  Island,  numer- 
ous traces  of  this  legend  were  found,  though  only 
very  fragmentary  and  disconnected.  Among 
these  people  the  raven  is  not  considered  the  creator 
of. the  sun.  the  water,  the  trees,  etc.;  but  his  ad- 
ventures, which  generally  refer  to  his  voracious 
appetite,  and  bis  cheating  people  and  animals  in 
order  to  satisfy  it,  are  frequently  related  by  the 
natives. 

The  most  important  legends  of  the  Kwakiutl  ate 
those  referring  to  Kanikilak.  They  believe  in  a 
supreme  being  living  in  heaven,  whom  they  call 
Kantsoump  ('  our  father,'  or,  in  some  instances, 
*  our  elder  brother ').  He  sent  down  to  the  earth 
his  two  sons  Kanikilak  and  Nomokois,  who  were 
born  there  again  of  a  woman,  the  wife  of  the 
woodpecker.  Their  mothers  blanket  contained 
the  salmon,  which  they  liberated  by  dipping  the 
corner  of  the  blanket  into  the  water.  Then  Kani- 
kilak travelled  over  all  the  world,  becoming  the 
friend  of  all  the  mighty  chiefs  whom  he  met  on 
his  way,  and  transforming  all  the  malignant  men 
into  animals.  The  name,  in  the  Kwakiutl  lan- 
guage, of  those  ancient  beings  who  were  neither 
men  nor  animals,  is  Nughnemis.  We  find  the  same 
or  a  similar  tradition  belonging  to  all  the  tribes 
from  Puget  Sound  to  the  district  of  the  Tsimp- 
shian. Among  the  Selish  tribes  the  name  of  the 
son  of  God  is  Hals ;  among  those  of  the  west 
coast  the  name  is  Alis.  The  northern  tribes — the 
Tsimpshian,  Haida,  and  Tlingit— tell  of  those 
human-like  beings  which  were  transformed  into 
animals  during  a  great  flood. 

The  supreme  being  spoken  of  above  seems  to 
have  originally  been  the  sun,  though  the  identity 
of  both  does  not  appear  very  distinctly  in  the 
traditions  of  the  natives.  However,  their  ancient 
identity  may  have  been  lost  in  course  of  time,  as 
among  all  the  tribes  legends  of  different  origins 
are  evidently  intermixed.  In  the  same  way  as  the 
raven  story  has  spread  south,  losing  on  the  way  its 
important  place  in  the  mythology  of  tbe  tribes, 
the  Kanikilak  story  seems  to  have  spread  north ; 
and  the  traditions,  in  their  present  state,  seem  to 
consist  of  elements  of  at  least  two  different 
origins.  The  Skoamish  call  the  sun  *  tbe  great 
wandering  chief.'  The  Nanaimo  (Snanaimugh), 
in  speaking  of  the  sun  as  the  supreme  being,  call 
it  Shimthayith.  The  Bilhula  call  their  supreme 
being,  besides  Taata  (4our  father'),  by  the  name 
Sngh,  which  is  evidently  connected  with  sdngh 
('sun').  In  the  Kwakiutl  legends  the  sun  is 
the  father  of  the  mink,  and  this  tradition  is  so 
closely   connected   with  others   relating   to  tbe 
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supreme  being,  that  the  identity  of  both  be- 
comes highly  probable.  The  tribes  of  the  south- 
ern part  of  Vancouver  Island  ascribe  to  the  mink 
all  the  exploits  that  are  told  farther  north  as  hav- 
ing been  accomplished  by  the  raven,  and  add  a 
great  number  of  others  which  belong  to  the  mink 
alone.  The  Qomoks  of  the  central  part  of  Van- 
couver Island  relate  both  traditions  separately. 
Those  of  the  raven  refer  to  its  voracious  appetite, 
while  those  of  the  mink  have  a  highly  erotic 
character. 

The  Qomoks,  Heiltsuk,  and  the  Bilhula  of  Ben- 
.  tinck  Arm  are  particularly  interesting,  as  we  may 
observe  with  them  the  transferrence  of  legends 
from  one  tribe  to  another.  The  Bilhula  have  a 
tradition  of  their  own  describing  the  origin  of 
mountains,  woods,  and  animals,  which,  though  in- 
fluenced by  the  legends  of  the  Tlingit  and  Tsimp- 
shian,  has  a  peculiar  character.  They  say  that  after 
the  raven  had  created  the  sun,  four  men  —  Mas- 
masalamgh,  Yulatimot,  Matlapalitsek,  and  Matli- 
pekoagh  —  descended  from  heaven  and  created 
•  every  thing,  after  which  they  returned.  Masmas- 
alanigh  and  the  raven  are  said  to  be  identical,  and 
all  his  works  originated  in  Yulatimot's  mind. 
The  same  tradition  is  found  among  the  Heilteuk. 
Though  they  speak  a  dialect  of  the  Kwakiutl, 
their  customs  and  their  belief  are  closely  allied 
to  those  of  the  Bilhula.  They  say  that  two  men, 
Maemasalanigh  and  Noakaua,  descended  from 
heaven  and  created  every  thing.  Similarly  the 
Qomoks,  who  belong  to  the  Selish  family,  have 
adopted  a  great  number  of  traditions  and  customs 
of  the  Kwakiutl. 

The  most  important  of  these  is  the  cannibalism 
connected  with  the  winter  dances.  The  custom 
prevails  among  the  Kwakiutl, Tsimpshian,  Bilhula, 
and  Qomoks,  and  is  said  by  some  natives  to  be  prac- 
tised by  the  Tlingit.  According  to  the  Kwakiutl 
tradition,  one  of  their  ancestors  descended  from 
heaven,  wearing  a  ring  of  red-cedar  bark,  and 
taught  people  the  cannibal  ceremonies.  The 
Tsimpshian  tell  of  a  man  who,  in  pursuit  of  a  bear, 
came  to  a  mountain  that  closed  upon  him.  In 
the  interior  he  learned  the  dances  connected  with 
the  cannibal  ceremonies,  and  taught  them  to  his 
tribe  after  his  return.  This  custom  has  evidently 
been  adopted  only  by  the  Bilhula,  as  none  of  the 
Selish  tribes  except  the  Qomoks  practise  it.  The 
latter  have  adopted  only  part  of  the  ceremonies, 
and  replace  the  terrible  practice  of  devouring 
corpses  by  eating  artificial  ones,  tbat  are  made  by 
sewing  dried  halibut  to  a  human  skeleton. 

Among  the  northern  tribes  originated  the  use 
of  the  well-known  copper  plates,  which  are  highly 
prized,  and  which  increase  in  value  the  more 
frequently  they  change  their  proprietor,  and  the 


longer  their  history  is.  They  became  known  to 
the  Bilhula  quite  recently,  and  I  am  told  by  old 
natives  that  they  have  never  been  in  use  among 
the  Indians  at  the  mouth  of  Fraser  River. 

There  is  a  remarkable  difference  between  the 
social  institutions  of  the  Tsimpshian,  Tlingit,  and 
Haida,  and  those  of  the  rest  of  the  tribes.  Among 
the  former  the  children  belong  to  the  gens  to 
which  the  mother  belongs  :  among  the  latter  they 
follow  the  father's  gens.  This  fact  indicates  a 
close  connection  between  the  Kwakiutl  and  Selish 
tribes ;  and,  as  a  consideration  of  the  languages 
shows  some  affinity  of  the  two  peoples,  it  is  pos- 
sible that  the  Kwakiutl  are  a  remote  branch  of  the 
Selish  stock.  The  animal  crest  which  prevails  in 
the  north  is  not  found  among  the  southern  tribes. 
Their  gentes  derive  their  origin  from  a  fabulous 
being  which  descended  from  heaven  dressed  in  a 
bird's  skin  or  in  the  shape  of  a  man.  Members 
of  one  gens  are  not  allowed  to  intermarry,  but 
have  to  take  their  wife  or  husband  from  another 
gens.  In  some  of  the  tribes  there  are  as  many  as 
from  fifteen  to  twenty  gentes. 

Every  tribe  owns  its  district  for  fishing  and 
hunting  purposes  and  for  gathering  berries.  In- 
side the  boundaries  of  the  tribe,  each  family  has 
its  own  claim  to  certain  rivers  and  parts  of  the 
coast,  which  they  derive  from  their  ancestor  ;  but 
we  are  far  from  knowing  the  actual  distribution 
of  tribes  and  gentes.  Even  their  number  and 
names  are  still  doubtful  in  many  of  the  districts. 

The  common  culture  which  extends  over  tribes 
of  a  great  number  of  linguistic  stocks  of  the 
north-west  coast  is  one  of  the  most  attractive 
problems  of  American  ethnology,  and  one  deserv- 
ing a  thorough  study.  However,  the  ethnological 
character  of  these  Indians  is  disappearing  rapidly 
through  their  permanent  contact  with  the  whites  ; 
and  within  a  few  years  it  will  be  too  late  to  collect 
the  vast  material  that  may  readily  be  gathered  at 
the  present  time.  Puget  Sound,  the  SeliBh  of  the 
interior,  the  Tsimpshian,  are  actually  unknown, 
and  an  explorer  may  glean  ample  results  by  visit- 
ing some  of  these  tribes,  and  contribute  new  and 
valuable  material  to  American  ethnology. 


LONDON  LETTER. 


The  theory  of  Prof.  G.  H.  Darwin,  enunciated 
in  a  recent  number  of  the  Fortnightly  review,  that 
the  actual  origin  of  earthquake-shocks  is  usually 
to  be  traced  below  the  bed  of  the  sea  not  far  from 
the  coast,  will  probably  receive  a  certain  amount 
of  confirmation  when  all  the  observations  on  the 
recent  earthquake  in  the  Riviera  are  collated  and 
discussed.  The  steamship  Carina,  of  Cardiff,  off 
Savona,  on  the  morning  of  the  fatal  Wednesday, 
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experienced  a  terrible  motion  for  three  or  four 
minutes,  as  though  the  propellor  had  dropped  off 
and  the  engines  were  racing  terribly.  Several 
fishermen,  having  noticed  on  the  previous  night 
unusual  movements  of  the  water  on  the  shore-line, 
were  afraid  to  go  on  shore  to  sleep. 

The  Lords1  committee  of  council  on  education 
have  just  taken  a  new  departure  in  the  use  of  the 
South  Kensington  museum,  library,  and  schools. 
Arrangements  have  been  made  for  the  study  there, 
without  any  fees,  for  periods  of  from  two  to  nine 
months,  of  persons  engaged  in  those  industries  in 
which  art  is  more  or  less  concerned,  the  sole  con- 
dition being  that  the  proprietors  of  works  in 
whose  employ  such  students  are,  shall  undertake 
to  maintain  them  while  they  are  thus  engaged  in 
studying.  We  trust  that  this  is  only  a  prelude  to 
the  employment  of  the  science  schools  of  the  de- 
partment in  a  similar  way. 

An  active  discussion  is  going  on  in  the  Univer- 
sity of  Cambridge  as  to  the  arrangement  of  speci- 
mens to  be  adopted  in  the  new  geological  museum, 
which  has  yet  to  be  built,  and  the  site  of  which 
is  still  undecided.  Professor  Hughes  heads  the 
party  which  desires  the  stratigraphical  arrange- 
ment, so  as  to  present  the  earth's  development  ut 
different  epochs.  The  other  party,  led  by  Profes- 
sor Newton,  advocates  the  zoological  arrangement, 
so  as  to  display  the  development  of  particular 
orders  of  plants  and  animals  ;  and,  with  this  view, 
it  desires  that  the  new  museum  should  be  placed 
as  close  as  possible  to  the  Museum  of  comparative 
anatomy,  so  as  to  facilitate  a  comparison  of  ex- 
isting types. 

A  year  ago,  Professor  Langley ,  the  distinguished 
American  astronomer,  performed  an  experiment 
in  the  theatre  of  the  Royal  institution  to  explain 
his  theory  that  the  true  color  of  the  sun  was  blue. 
A  few  nights  ago,  in  a  lecture  upon  '  Sunlight 
colors/  Captain  Abney  repeated  this  experiment, 
adopting  Professor  Langley 's  figures,  but  dispens- 
ing with  his  paper  disks,  which,  he  held,  vitiated 
the  result.  As  the  result  of  this,  he  maintained 
that  the  color  of  the  sun  was  very  nearly  that  of 
white  light  seen  at  high  elevations  in  a  clear,  dust- 
free  atmosphere.  When  the  spectra  of  sunlight 
on  the  Alps  and  the  spectra  as  imagined  by  Pro- 
fessor Langley  were  compared,  they  were  almost 
identical.  In  support  of  some  of  his  views,  Cap- 
tain Abney  showed  a  novel  and  beautiful  experi- 
ment, called  an  'artificial  sunset.'  Through  a 
solution  of  sodium  hyposulphite,  a  clear  circle  of 
electric  light  was  thrown  on  a  screen  :  a  few  drops 
of  hydrochloric  acid  added  to  the  solution  pre- 
cipitated the  sulphur  in  fine  particles,  and  first 
the  violet,  and  then  the  blue,  green,  and  yellow 
rays  were  successively  cut  off,  until  finally  there 


was  the  dull  red  of  the  sun  setting  in  a  wintry  or 
a  smoky  sky.  The  effects  of  clearness  of  atmos- 
phere on  photographs  were  strikingly  shown  in 
Alpine  and  Egyptian  pictures. 

A  serious  outbreak  of  anthrax,  or  splenic-fever, 
recently  occurred  near  Chelmsford,  Essex,  and 
it  has  communicated  itself  to  several  human 
subjects.  Anthrax  has  long  been  known  to  be 
synonymous  with  that  fatal  human  ailment '  wool- 
sorters  '  disease.'  In  one  of  the  present  cases  a 
veterinary  surgeon  bled  one  of  the  animals,  and 
some  of  the  blood  fell  upon  his  shirt-sleeve.  A 
pimple  upon  his  arm  was  rubbed  or  scratched,  and, 
the  tiny  raw  spot  touching  the  blood-stained  sleeve, 
an  unhappily  successful  inoculation  was  effected. 
Various  possible  causes  of  the  outbreak  are  specu- 
latively assigned,  one  being  the  feeding  with  pol- 
lard made  from  foreign  corn. 

The  board  of  trade  have  appointed  a  committee 
to  inquire  into  and  report  upon  the  desirability  of 
electrical  communication  between  lightships  and 
the  shore,  with  the  special  object  of  facilitating 
the  saving  of  life  at  sea. 

Sir  Fred.  Abel,  the  organizing  secretary  to  the 
'  imperial  institute,'  designed  to  commemorate  the 
jubilee  of  the  reign  of  Queen  Victoria,  has  ad- 
dressed letters  to  the  presidents  and  councils  of 
several  of  .the  scientific  societies,  with  a  view  of 
obtaining  subscriptions  to  the  scheme  through 
those  channels.  Invitations  to  members  to  sub- 
scribe thereto  have  accordingly  been  issued  by 
most  of  these  bodies.  Besides  the  institute  fund, 
the  Society  of  telegraph  engineers  appeals  for 
separate  subscriptions  towards  a  telegraph  jubilee 
fund,  to  be  devoted  to  an  entirely  distinct  pur- 
pose. 

It  is  stated  on  excellent  authority  that  a  new 
and  cheap  insulating  material  and  system  of  lay- 
ing underground  telegraph-wires  has  just  been  de- 
vised by  Messrs.  Callender  &  Co.  of  London  and 
New  York,  by  which  a  hitherto  unapproachable 
speed  of  signalling  can  be  obtained  on  under- 
ground lines.  If  what  is  stated  be  correct 
(and  there  seems  no  reason  to  doubt  it),  the 
problem  which  has  occupied  some  of  our  best 
electricians  for  some  years  has  been  successfully 
solved. 

A  movement  is  on  foot  to  obtain  government 
aid  for  the  various  'university  colleges' in  the 
larger  English  towns.  Similar  colleges  in  Ireland 
and  Scotland  have  long  received  such  aid,  and  very 
recently  three  Welsh  colleges  have  obtained  grants 
of  twenty  thousand  dollara  per  year  each.  The 
English  colleges  (in  Manchester,  Newcastle,  Bris- 
tol, Birmingham,  Liverpool,  Leeds,  etc.)  are  en- 
tirely without  such  help,  and  in  some  cases,  nota- 
bly in    Bristol,    they  are  in   serious   pecuniary 
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embarrassment.  The  excellent  character  of  the 
scientific  work,  done  in  many  of  them  is  justly 
adduced  as  a  reason  for  the  request. 

Prof.  A.  W.  Williamson,  F.R.S.,  has  just  re- 
signed the  chair  of  chemistry  at  University  col- 
lege, London.  W. 

London,  March  7. 


QEO&RAPHICAL  NOTES. 
Africa. 

J.  T.  Last,  commander  of  the  London  geo- 
graphical society  expedition  to  the  Namuli  Hills 
in  East  Africa,  has  sent  a  report  of  his  trip  to  the 
south  end  of  Lake  Nyassa.  Some  of  his  remarks 
are  of  general  interest.  Starting  from  the  mission 
station  at  Biantyre,  he  passed  by  Lake  Shirwa, 
ascended  Mount  Zomba,  which  he  found  to  be  five 
thousand  feet  high,  and  visited  the  country  of  the 
Angoni,  south-west  of  Lake  Nyassa.  He  states 
that  the  district  around  Zomba  proves  to  be  very 
fertile.  The  English  plantations  in  that  district 
have  fine  crops  of  coffee.  The  culture  of  tea, 
cocoa,  and  arrowroot  is  being  tried,  and  they  prom- 
ise to  do  well.  On  his  way  north  he  crossed  the 
Shire,  the  eastern  bank  of  which  is  quite  unin- 
habited, while  the  western  one  is  well-peopled  and 
very  fertile.  As  the  kings  of  the  Angoni  and 
Yao  —  which  latter  live  on  the  Shire  —  have  made 
some  terms  of  friendship,  the  petty  wars  between 
the  tribes  have  ceased,  and  Last  travelled  without 
any  trouble  arising  from  this  source.  At  the  out- 
let of  the  Nyassa  he  encountered  a  low  and  sandy 
country  with  numerous  patches  that  are  covered 
with  water  during  the  wet  season,  salt  being  de- 
posited when  the  water  evaporates.  The  Angoni 
district,  south-west  of  the  Nyassa,  forms  a  large 
plateau  about  five  thousand  feet  high,  which  ex- 
tends far  west.  In  all  this  district  there  is  scarcely 
a  tree  to  be  seen,  and  the  fuel  commonly  used  by 
toe  people  is  cornstalks  and  ox-dung.  The  land 
near  the  east  is  very  poor,  but  as  one  proceeds  to- 
wards the  west  it  greatly  improves  in  appearance, 
and  in  its  western  portions  it  is  extensively  culti- 
vated. The  expedition  returned  to  Blantyre  on 
the  1st  of  July.  On  the  12th  they  left  again,  and 
arrived  at  the  Namuli  Hills  in  August. 

The  Spanish  traveller  Sorela  Fajardo  arrived  on 
the  Senegal  on  Feb.  27.  He  proposes  to  cross  the 
continent  from  west  to  east,  starting  from  St. 
Louis  in  Senegambia. 

America. 

N.  S.  8haler  discusses  in  his  paper  on  '  Fluvia- 
tile  swamps  of  New  England'  (Amer.  journ.  sc., 
March,  1887)  the  formation  of  river-valleys  in  New 
England,  more  particularly  in  eastern  Massachu- 


setts. A  comparison  between  the  rivers  flowing 
north  and  those  running  south  shows  a  great  dif- 
ference in  the  character  of  their  valleys.  The 
former  have  excavated  the  glacial  deposits  which 
filled  their  valleys,  and  deposited  alluvial  plains 
that  have  distinct  terraces  The  erosion  of  the  old 
deposits  is  still  continuing.  The  rivers  running 
south  have  excavated  part  of  their  glacial  de- 
posits, but  the  process  ceased  a  long  time  since. 
None  of  them  have  sufficiently  strong  current  to 
clear  their  beds  from  the  detritus  carried  into  them 
by  floods  from  their  tributaries,  and  coarse  sedi- 
ments are  continually  being  deposited  in  their  val- 
leys. Shaler  supposes  that  these  plains  were  formed 
while  the  river  was  at  a  lower  level  than  it  is  at 
present,  and  became  swampy  by  the  same  changes 
on  the  drainage  conditions  which  have  so  ob- 
structed the  flow  of  the  stream.  These  facts 
tend  to  show  that  the  northern  slope  of  the  valleys 
has  been  diminished.  Thus  the  eroding  force  of 
the  rivers  which  run  south  has  increased,  while 
that  of  those  running  north  has  so  much  decreased 
as  to  stop  their  eroding  action.  Shaler  estimates 
the  tilting  of  the  land  necessary  to  have  this 
effect  to  be  two  feet  to  the  mile,  and  concludes, 
from  the  well-known  observations  on  submerged 
forests  on  the  New  England  coast,  that  it  consisted 
in  a  lowering  of  the  southern  part.  The  result  of 
his  researches  as  to  the  recent  geological  history  of 
this  district  are  that  the  uneven  glacial  banks  were 
deposited  while  the  land  was  submerged.  When 
the  ice  retreated,  a  re-elevation  took  place,  after 
which  the  glacial  deposits  were  rapidly  excavated. 
With  the  disappearance  of  the  ice  from  the  con- 
tinent,, the  southern  portion  became  lower  again, 
and  the  latter  movement  produced  the  swampy 
character  of  the  valleys  of  rivers  running  north 
by  putting  an  end  to  the  eroding  action  of  their 
waters. 

The  Mississippi  River  commission  has  just  issued 
a  map  of  the  alluvial  valley  of  the  Mississippi  River 
from  the  head  of  St.  Francis  Basin  (latitude  87°  20' 
north)  to  the  Gulf  of  Mexico,  showing  lands  sub- 
ject to  overflow,  #the  location  of  levees,  and  trans- 
alluvial  profiles,  on  a  scale  of  five  miles  to  an  inch 
(1 :  816,800).  The  topography  is  reduced  from  de- 
tail maps  and  surveys  made  by  the  various  gov- 
ernment offices  and  railroads.  The  object  of  the 
map  being  to  illustrate  the  floods  of  the  Missis- 
sippi, the  district  which  is  subject  to  overflow  is 
marked  by  brown  hachure  lines,  the  hydrography 
and  lettering  being  printed  in  black.  A  great 
number  of  section-lines  and  the  profiles  belonging 
to  them  are  embodied  in  the  map.  The  profiles 
show  the  high-water  line  of  1882.  Though  these 
profiles  are  of  a  darker  brown  than  that  of  the  dis- 
trict subject  to  inundation,  they  somewhat  dis- 
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tract  the  attention  from  the  outlines  of  those 
districts.  However,  the  additional  information 
contained  in  the  profiles  fully  makes  up  for  this 
disadvantage,  particularly  as  the  map  is  on  a  large 
scale,  and  intended  for  a  special  study  of  the  hy- 
drography of  the  Mississippi. 

An  advance  copy  of  a  geological  map  of  the 
northern  part  of  the  Dominion  of  Canada,  by 
George  M.  Dawson,  has  been  received.  It  embraces 
arctic  America  from  latitude  60°  north,  and  the 
adjoining  parts  of  British  Columbia  and  Labrador. 
The  geological  coloring  is  based  on  the  explora- 
tions of  the  geological  survey  of  Canada  and  on 
other  authorities.  The  geological  structure  of  the 
district  west  of  the  Mackenzie  is  still  unknown. 
The  most  interesting  parts  of  the  map  are  the  car- 
boniferous area  of  the  Parry  Archipelago,  which 
stretches  from  the  outlet  of  Robeson  Channel  into 
the  Arctic  Ocean  to  Banks  Land ;  and  the  ad- 
joining Devonian  and  Silurian  belt,  which  stretches 
in  a  continuous  line  from  the  east  coast  of  Kane 
Basin  to  Hayes  Sound,  North  Devon,  and  the 
Mackenzie  River.  The  close  connection  between 
the  geological  structure  of  Grinnell  Land  and 
Parry  Archipelago  is  very  interesting.  Its  exist- 
ence makes  the  exploration  of  the  unknown  area 
between  those  islands  very  desirable.  Every  thing 
tends  to  show  that  it  is  probably  occupied  by  a 
group  of  islands,  and  therefore  it  is  probable  that 
an  exploration  might  be  accomplished  without 
great  difficulty  or  danger.  The  field  for  arctic 
explorers  is  not  to  be  looked  for  only  in  the  ex- 
treme north :  the  unknown  districts  which  are 
comparatively  easily  reached  deserve  as  much  at- 
tention. Another  interesting  point  of  the  map  is 
the  Devonian  or  Silurian  basin  of  Fox  Channel  and 
Baffin  Land,  and  that  of  Hudson  Bay.  It  would 
have  been  desirable  to  have  what  little  there  is 
known  of  the  orography  of  arctic  America  in  this 
map,  as  it  would  help  to  give  a  clearer  idea  of  the 
geological  character  of  those  districts. 

The  boundary  between  Venezuela  and  Brazil 
was  surveyed  in  the  years  1880  to  1888.  The  re- 
port of  the  work  of  the  joint  commissions  has 
been  prepared  by  the  chief  of  tne  Brazilian  com- 
mission, Lieut. -Col.  Francisco  Xavier  Lopez  de 
Araujo,  and  is  printed  in  the  Brazilian  parlia- 
mentary papers  (Rio  de  Janeiro,  1884).  The  map 
which  accompanies  this  report  contains  much 
new  information.  The  exploration  of  the  Ma- 
turaca  revealed  the  fact  that  the  Orinoco  and  Rio 
Negro  are  not  connected  by  the  Cassiquiare  alone, 
but  that  a  great  number  of  bifurcations  exist 
which  form  a  large  island  that  has  been  named 
*  Una  Pedro  II.'  On  the  subsequent  journeys  the 
river  Padauiry  and  the  Serra  Curupica  were  ex- 
plored.   The  expedition  did  not  visit  the  district 


inhabited  by  the  Maracafias  and  Kiriahanas,  who 
do  not  allow  the  whites  to  enter  their  territory. 


NOTES  AND  NEWS. 


We  learn  from  Modern  language  notes  that 
the  English  folk-lore  society  has  invited  Prof. 
T.  F.  Crane  of  Cornell  university  to  edit  for  the 
society  the  exempla,  or  illustrative  stories  of 
Jacques  de  Vitry,  bishop  of  Acre,  and  historian  of 
the  Crusades.  This  compliment  to  American 
scholarship  is  specially  marked,  because  Professor 
Crane  was  intrusted  with  the  work  with  no  limita- 
tions whatsoever.  The  Athenaeum  adds,  that 
these  stories  are  about  three  hundred  in  number, 
and  are  contained  in  the  hitherto  inedited  manu- 
scripts No.  17509,  Bibliotheque  nationale,  Pans. 
They  are  of  great  value  for  the  question  as  to  the 
diffusion  of  popular  tales.  They  contain  every 
variety  of  story,  from  the  jest  to  the  conte  divot, 
and  are  es|  ecially  rich  in  fables,  among  tbem  the 
oldest  European  version  of  'The  milkmaid  and 
the  pot  of  milk.'  Professor  Crane's  edition  will 
consist  of  an  introduction  on  the  life  of  Jacques 
de  Vitry  and  the  use  of  exempla  in  mediaeval  ser- 
mons, the  Latin  text,  and  a  brief  translation  or 
analysis  in  English,  with  comparative  notes.  It 
will  probably  be  ready  by  the  end  of  the  year. 

— The  dome  for  the  Lick  observatory  is  well 
under  way  at  the  Union  iron-works  in  San  Fran- 
cisco. It  is  70  feet  in  diameter,  will  weigh  90 
tons,  and  is  to  be  revolved  with  a  pressure  of 
135  pounds.    The  cost  of  the  dome  is  $56,800. 

—  The  daily  papers  recently  announced  the 
startling  discovery  that  the  earth  had  been  re- 
tarded in  its  daily  revolution  ten  minutes  and 
eleven  seconds  between  Feb.  25  and  March  3, 
1886,  and  anxious  inquiries  were  made  as  to  the 
causes  and  effects  of  this  slo wing-down.  We  are 
a  little  surprised  that  this  absurd  story  comes,  not 
from  a  wild  theorist  with  unbounded  faith  in 
the  maxim  that  figures  will  not  lie,  but  from  a 
practical  man,  "  taking  observations  of  the  sun 
in  bis  business  of  regulating  and  adjusting  chro- 
nometers for  masters  of  vessels  arriving  at  Wil- 
mington " ! 

—  Dr.  Peters  of  the  Hamilton  college  observa- 
tory has  given  the  small  planet,  No.  264,  which  he 
discovered  on  the  17th  of  December,  the  name 
Libussa.  No.  256,  discovered  by  Dr.  Falisa,  has 
been  named  Walpurga.  A  new  asteroid,  265, 
was  discovered  by  Palisa  at  Vienna  on  Feb.  27. 

—  The  lectures  under  the  auspices  of  the  philo- 
sophical, anthropological,  and  biological  societies 
of  Washington  are  announced  as  follows  :  March 
12,  Gen.  A.  W.  Greely,  U.S.A.,  Animals  of  the 
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arctic  regions;  March  19,  Capt.  C.  £.  Dutton, 
U.S.A.,  Earthquakes;  March  28,  W.  J.  McGee, 
The  Charleston  earthquake  ;  March  26,  Prof.  Otis 
T.  Mason,  The  natural  history  of  human  arts  ; 
April  2,  Dr.  B.  £.  Fernow,  Our  forestry  problem  ; 
April  6.  Thomas  Wilson,  Prehistoric  man  in  west- 
ern Europe. 

—  Prof.  J.  R.  Dodge,  statistician  of  the  agri- 
cultural department,  has  been  appointed  an  official 
delegate  to  the  international  statistical  institute 
which  is  to  meet  in  Rome,  April  11. 

—  An  account  of  the  foundation  and  work  of 
the    Blue  Hill  meteorological  observatory,  near 
Boston,  has  lately  been  prepared  by  its  proprie- 
tor* Mr.  A.  Lawrence  Rotch.    Its  records  were 
begun  the  last  of  January,  1885 ;  and  especially 
in  the  second  year  of  their  sequence,  when  the 
difficulties  and  interruptions  characteristic  of  their 
beginning  had  decreased,   they  are  remarkably 
elaborate  and  complete.     Very  few  stations  in  the 
country  possess  so  extensive  a  set  of  self-recording 
apparatus.      Local  weather- prediction  has  been 
successfully  attempted,  the  data  being  in   part 
local  observation,  in  part  general  observations  of 
the  signal  service.     For  the  past  month  or  two, 
the  predictions  issued  from  the  Hill  have  been 
regularly  published  in  some  of  the  Boston  papers. 
Sucb  an  experiment,  giving  opportunity  of  com- 
paring predictions  made  at  a  local  and  at  a  central 
(Washington)  office,  are  of  value,  and  should  be 
undertaken  and  published  by  observant  meteorol- 
ogists in  other  parts  of  the  country.    The  ob- 
servers at  Blue  Hill  —  Mr.  W.  P.  Gerrish  for  the 
first  year,  and  Mr.  H.  H.  Clayton  for  the  second  — 
have  had  some  rather  Bevere  experience.    Per- 
haps the  most  severe  spell  of  weather  was  in  the 
latter  days  of  February,  1886,  during  a  persistent 
north-west  gale.    The  wind  maintained  a  velocity 
of  seventy-three  miles  for  an  hour  on  the  28th ; 
the  pressure  recorded  during  short  gusts  of  wind 
indicated  a  temporary  velocity  at  the  rate  of 
ninety-three  miles   an    hour.    The   total   wind- 
movement  on  the  28th  was  1,467  miles ;  for  the 
last   three  dais  of  February  it  was  8,785  miles. 
The  ice-storm  of  the  end  of  January,  1886,  incased 
the  hill,  trees,  building,  and  external  instruments 
in  a  heavy  sheathing  of  ice  :   the  telephone- wire 
had  a  girth  of  eight  inches.     At  this  time,  frost- 
work, such  as  characterizes  Mount  Washington 
and  the  Brock  en,  attained  a  length  of  one  or  two 
inches. 

—  Prof.  Ernst  Haeckel  of  Jena  has  been  study- 
ing the  lower  forms  of  aninal  life  in  the  Levant 
this  winter. 

—  Prof.  Alexander  Agassiz,  director  of  the  mu- 
seum of  zoology  at  Harvard,  has  been  made  a 


D.Sc.  by  the  University  of  Cambridge.  In  intro- 
ducing him,  the  public  orator  referred  to  him  as 
one  of  whose  work  it  might  be  said,  '  Merges  pro- 
fundo,  pulchrior  evenit.1  The  allusion  was  to  Pro- 
fessor Agassiz'  investigations  of  the  mysteries  of 
the  ocean. 

—  The  first  comptroller  of  the  treasury  has 
decided  that  the  act  establishing  agricultural  ex- 
periment-stations in  connection  with  the  agricul- 
tural colleges  of  the  several  states  and  territories 
makes  no  appropriation  for  the  purpose  of  the  act, 
but  that  such  appropriation,  according  to  the 
terms  of  the  act,  must  be  "  specially  provided  for 
by  congress  in  the  appropriations  from  year  to 
year."  The  operation  of  the  act  is  therefore  prac- 
tically suspended  until  congress  takes  some  further 
action. 

—  On  Feb.  22,  1888,  the  birthday  of  Arthur 
Schopenhauer  will  be  celebrated  in  Germany  with 
much  ceremony  by  the  followers  of  the  pessimis- 
tic philosophy. 

—  The  Athenaeum  reports  that  Professer  Du- 
Bois-Reymond  will  celebrate  this  year  the  twen- 
tieth anniversary  of  his  appointment  as  secretary 
of  the  Academy  of  sciences  of  Berlin.  He  has. 
held  the  post  since  1867,  and  it  has  fallen  to  his 
lot  to  introduce  into  the  academy  a  succession  of 
the  famous  representatives  of  1  he  modern  sciences  ; 
among  others,  Helmholtz,  Virchow,  and  Siemens. 
On  such  occasions  he  has  given  proof  of  his  great 
talent  as  an  orator,  and  Du  Bois-Keymond's  '  Be- 
grussungsrede '  has  become  the  feature  of  the  in- 
troductions. He  is  the  oldest  member  of  the 
physico-mathematical  class  of  the  academy.  His 
patent  is  dated  March  5,  1851.  The  venerable 
French  chemist,  Chevreul,  is  the  only  member  of 
older  standing.    Chevreul  was  enrolled  in  1834. 

—  Mr.  Lancaster,  meteorological  inspector  at 
the  Royal  observatory  at  Brussels,  has  prepared  a 
well-planned  and  compact  summary  of  the  climate 
of  Belgium  in  1886,  including  annual  and  monthly 
tables,  barometric  and  thermometric  curves,  and 
a  somewhat  detailed  account  of  the  months  sepa- 
rately. The  winter  beginning  in  December,  1885,. 
is  shown  to  have  been  persistently  cold,  although 
without  extremely  low  temperatures.  February,. 
1886,  was  very  dry,  and,  as  Lancaster  has  found 
usual  in  such  cases,  was  followed  by  a  drought  of 
several  months.  He  quotes  seven  examples  since 
1888,  in  which  the  precipitation  for  February  was 
less  than  half  the  normal  mean,  all  of  which  were 
succeeded  by  dry  periods  of  from  two  to  six 
months'  duration. 

—  A  curious  example  of  minute  observation, 
carefully  carried  out,  appears  in  a  note  in  del  et 


1 


294 


SCIENCE. 


[Vol.  IX.,  No.  US 


ierre  for  Jan.  1.  It  is  on  the  relation  of  the  state 
of  the  weather  to  the  distance  at  which  church- 
bells  may  he  heard,  by  P.  J.  DeRidder  of  Lebbeke 
in  Belgium,  who  kept  a  record  of  the  church-bells 
and  the  weather  from  1870  to  1882.  He  finds  that 
the  sounds  are  heard  farthest  when  the  movement 
of  the  air  is  cyclonic,  or,  if  calm,  when  the  air  is 
very  moist:  sometimes  contrary  winds  make  no  ob- 
stacle to  sound-transmission.  Sounds  are  heard  at 
the  greatest  distance  between  one  and  two  o'clock 
in  the  morning.  Certain  clocks,  situated  six  and 
eight  kilometres  south-west  of  Lebbeke,  are  called 
waterklokken  by  the  country-folk,  because  a  rainy 
period  always  sets  in  soon  after  they  are  heard. 

—  Dr.  Bo wd itch  reports  a  case  of  lead-poison- 
ing in  which  the  only  discoverable  source  of  the 
lead  was  the  solder  used  in  the  kettle  in  which 
"water  was  boiled. 

—  Messrs.  Nicholls  and  Bailey  recently  contrib- 
uted to  Nature  the  results  of  a  series  of  observa- 
tions made  by  them  to  test  the  acuteness  of  smell 
in  the  different  sexes  and  in  different  individuals. 
The  senRe  of  smell  in  the  male  was  found  to  be 
more  acute,  on  the  average,  than  in  the  female 
sex.  In  some  individuals  it  was  so  keen  as  to  de- 
tect one  part  of  prussic  acid  in  two  million  parts 
of  water.  Several  substances  were  experimented 
with,  and  the  following  is  a  summary  of  the  re- 
sults, the  figures  indicating  the  average  limit  of 
-delicacy  of  perception  :  —  Cloves  :  males,  1  in  88,- 
128  ;  females,  1  in  50,667.  Nitrite  of  amyl : 
males,  1  in  788,370 ;  females,  1  in  811,380.  Ex- 
tract of  garlic  :  males,  1  in  57,927 ;  females,  1  in 
48,900.  Bromine  :  males,  1  in  49,254  ;  females, 
1  in  16,244.  Prussic  acid:  males,  1  in  112,000; 
females,  1  in  18,000. 

—  At  a  recent  meeting  of  the  Paris  biological 
society,  M.  Grghaut  read  a  paper  on  *  The  preven- 
tion of  accidents  from  suffocation  while  descend- 
ing into  wells.'  After  referring  to  the  cause  of 
the  suffocation,  namely,  carbonic-acid  gas,  and 
the  well-known  expedient  of  first  lowering  an 
animal  into  the  well,  he  gives  the  following  direc- 
tions for  ventilation  :  a  stove-pipe  ten  or  twelve 
feet  longer  than  the  well  is  deep  is  to  be  secured 
by  wires  in  the  axis  of  the  well ;  a  grate  on  which 
•a  fire  can  be  built  is  then  to  be  placed  around  this 
pipe  at  the  level  of  the  ground  ;  and  a  second  pipe, 
larger  than  the  first,  is  then  to  be  placed  upon  the 
grate,  with  the  first  pipe  inside ;  and  on  the  grate, 
and  between  the  two  pipes,  a  fire  is  to  be  built. 
The  inner  pipe  being  heated,  a  current  is  created, 
resulting  in  the  ascent  of  the  impure  air  of  the 
well,  and  its  replacement  by  fresh  air  from  with- 
out. 


—  The  following  coarse  of  lectures  is  now  in 
progress  at  De  Pauw  university :  March  8,  *  The 
earth,'  Pres.  T.  C.  Mendenhall,  Rose  polytechnic  in- 
stitute; March  14,  'The  germ-theory  of  disease/ 
Prof.  J.  M.  Coulter,  Wabash  college ;  April  4,  'Gla- 
ciers, past  and  present,'  Prof.  O.P.Jenkins,  DePauw 
university;  April  11,  'Charles  Darwin,' Pres.  D. 
S.  Jordan,  Indiana  university  ;  April  18,  *  A  beam 
of  light,'  Prof.  J.  B.  DeMotte,  DePauw  univer- 
sity ;  April  25,  '  Spectrum  analysis/  Prof.  P.  S. 
Baker,  DePauw  university ;  May  2,  *  The  sun,' 
Prof.  J.  P.  D.  John,  DePauw  university. 

—  Summer  courses  are  offered  by  Harvard  col- 
lege in  chemistry,  r  hysics,  botany,  and  geology. 

—  A  very  interesting  philosophical  work,  by 
'Prof.  George  T.  Ladd  of  Yale,  will  shortly  be 
published.  It  is  entitled  'Physiological  psy- 
chology,' and  will  be  especially  important  just  at 
this  time,  because,  if  our  understanding  of  its 
scope  and  method  is  correct,  it  will  maintain  a 
philosophical  and  psychological  stand-point,  while 
admitting  to  their  proper  place  the  conclusions 
reached  by  physiology  respecting  the  nature  and 
functions  of  the  nervous  system.  President  Mo- 
Cosh's  book  on  the  '  Motive  powers'  is  also  nearly 
ready. 

—  The  Turkish  government  has  under  public  ex* 
amination  and  supervision  a  large  school  for  liv- 
ing languages.  The  British  government  is  con- 
sidering the  expediency  of  imitating  the  example 
of  the  Turk,  and  a  plan  for  the  establishment  of 
such  an  institution  is  shortly  to  be  brought  before 
parliament. 

—  The  council  of  the  Geological  society  awarded 
the  medals  at  the  anniversary  meeting  of  the  so- 
ciety on  the  18th  of  February  as  follows :  the 
Wollaston  gold  medal  to  Mr.  J.  W.  Hulke,  F.R.S. ; 
the  Murchison  medal  to  the  Rev.  P.  B.  Brodie; 
the  Lyell  medal  to  Mr.  S.  Allport ;  and  the  Bigsby 
gold  medal  to  Prof.  C.  Lapworth.  The  balances 
of  the  funds  at  the  disposal  of  the  society  are 
awarded  as  follows :  the  Wollaston  fund  to  Mr.  B. 
N.  Peach  ;  the  Murchison  fund  to  Mr.  R.  Kidston ; 
and  the  Lyell  fund  to  the  Rev.  Osmond  Fisher. 

—  In  noticing  the  tenth  report  of  the  Historical 
manuscripts  commission,  the  Athenaeum  reviewer 
says,  "  The  latest  publication  of  the  manuscripts 
commission  is  an  excellent  example  of  the  method 
of  modern  historical  research.  The  national 
school  of  history  which  flourishes  under  the 
direction  of  the  master  of  the  rolls  is  notoriously 
engaged  in  the  collection  of  every  well-authen- 
ticated scrap  of  manuscript  material  that  is 
capable  of  illustrating  some  epoch  or  incident  of 
English  history.     In  this  respect  it  has,  perhaps, 
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set  an  example  which  is  being  eagerly  followed 
by  the  historical  bodies  of  most  European  coun- 
tries. Germany,  indeed,  is,  as  well  as  America, 
already  ahead  of  us  in  scientific  methods  of  col- 
lecting and  editing  the  more  modern  and  political 
materials  which  may  be  gleaned  from  the  archives 
of  every  state-paper  office  in  Europe:  while 
France,  Austria,  Belgium,  and  Sweden  tread 
closely  on  our  heels.  The  objects  of  modern  his- 
tory, therefore,  though  professedly  national,  are 
in  fact  cosmopolitan,  each  country  opening  up  at 
times  unexpected  manuscript  treasures  for  the 
more  particular  advantage  of  the  other.  Hith- 
erto we  have  been  content  to  rely  chiefly  upon  the 
resources  of  our  unrivalled  national  records  ;  but 
every  year  affords  fresh  evidence  of  the  extent 
and  value  of  the  outlying  manuscript  material 
which  it  is  the  special  mission  of  the  Historical 
manuscripts  commission  to  incorporate  with  the 
main  stock." 

—  Our  retinal  insensibility  to  the  ultra-violet 
and  infra-red  rays  has  been  recently  discussed  by 
Drs.  Fox  and  Gould  in  the  American  journal  of 
ophthalmology.  The  sufficient  reason  for  the  per- 
ception of  the  so-called  '  light '  rays  is  because  the 
eye  has  learned  to  react  to  the  strongest  and  most 
constant  stimulus,  and  to  extinguish  or  exclude 
those  vibrations  that  would  only  confuse  by  their 
weakness  or  inconstancy,  or  that  would  with 
difficulty  be  focused  with  the  rest.  As  to  the 
range  of  vision  along  the  spectrum,  the  remark- 
able fact  is,  not  its  narrow  limits,  but  its  extension. 
The  marvel  is  that  we  have  learned  to  see  the 
violet  rays  at  all,  when  they  are  so  weak.  The 
limit  at  the  red  end  of  the  series  is  thought  to  be 
determined  by  the  great  absorption  gap  in  the 
spectrum  that  separates  the  visible  from  the  infra- 
red rays.  It  is  then  asked,  how  are  the  invisible 
rays  excluded  from  stimulating  the  nerves  ?  and 
although  no  satisfactory  or  final  answer  can  be 
jriven,  based  on  experiment,  it  is  made  at  least 
probable  that  they  are  absorbed  by  the  media  of 
the  eye  before  they  reach  the  retina. 


LETTERS  TO  THE  EDITOR. 

•^Correspondents  are  requested  to  be  tte  brief  at  possible.    The 
writer**  name  is  in  aU  cases  required  as  proof  of  good  faith. 

A  sensitive  wind-vane. 

Air  interesting  discussion  of  this  question  has  re- 
cently been  initiated,  and  it  may  be  well  to  give  a 
portion  of  this  and  a  few  considerations  bearing  on 
the  problem.  I  have  seen  it  stated  that  a  flat  vane 
is  always  in  a  neutral  line,  and  a  sensitive  one  is  made 
by  fastening  two  plates  together  at  an  angle  of  about 
ten  degrees.  This  statement  has  always  appeared 
chimerical  to  me,  for  the  reason  that  such  a  vane  as 
described  would  have  twice  the  weight  and  friction  of 
a  flat  vane,  and  hence  could  not  be  as  sensitive  as  the 
latter.     We  should  gain,  at  the  outset,  a  clear  defini- 


tion of  what  is  meant  by  a  sensitive  vane.  A  very 
light  structure,  like  a  feather  attached  to  a  cord  or 
balanced  near  one  end,  while  tossed  hither  and  yon 
by  every  breath,  and  exceedingly  sensitive,  could 
hardly  be  what  is  meant.  I  wonld  say,  as  a  first 
idea,  that  a  sensitive  vane  is  one  that  most  readily 
assumes  the  wind-direction. 

Professor  Ferrel  has  discussed  this  question,  from 
a  mathematical  stand-point,  in  the  February  number 
of  the  American  meteorological  journal.  He  assumes 
that  the  gyratory  force  (gy)  of  the  wind  upon  a 
double-tailed  vane  varies  as  the  square  of  the  sine  of 
one-half  the  angle  between  the  tails,  and  gives  the  fol- 
lowing expressions  for  the  gyratory  force.  Let  t  = 
one-half  the  angle  of  tails,  e  =  angle  of  deviation  of 
wind,  and  F—  wind-force  upon  unit  surface  of  vane : 
then  we  shall  have,  with  %  >  c,  gy  =  F  sin  2i  sin  2e; 
with  i  <  c,  gy—  F sin"2  (t  +  e)  in  the  case  of  a 
double-tailed  vane,  and  gy  =  F  sin*  e  with  a  flat 
vane.  Professor  Ferrel  finds,  that,  with  2t  =  90°, 
there  is  a  maximum  sensitiveness  of  the  vane.  With- 
out entering  upon  a  discussion  of  the  theory  devel- 
oped by  Professor  Ferrel,  it  may  be  suggested  that 
we  cannot  neglect  the  great  pressure  that  the  tails  at 
an  angle  of  90°  would  have  to  bear  in  a  high  wind, 
and  which  would  come  upon  the  axis.  This  amounts 
to  ten  pounds  per  square  foot  in  a  wind,  forty  miles 
per  hour,  impinging  normally  upon  a  surface.  The 
angle  of  the  sides  being  45°,  the  total  pressure  would 
be  somewhat  leas,  but  would  still  be  sufficient  to 
prevent  all  free  action  of  the  vane. 

Mr.  G.  E.  Curtis  has  also  very  recently  given  a 
theoretical  discussion  of  the  question  before  the 
Washington  philosophical  society,  and  in  this  he 
differs  very  materially  from  the  one  just  given.  He 
assumes  that  the  action  of  the  wind  varies  as  the 
sine  of  its  deviation  angle.  He  gives  for  vane  with 
double  tails,  gy  —  Fsin  (t  +  e)  when  t  >  e,  and  gy 
=  2 Fain  t  cos  e  when  i  <e;  for  a  flat  vane,  gy  = 
F  sin  t.  In  the  original  formula  F  is  omitted ;  but  I 
have  supplied  it,  as  it  seems  necessary.  The  nota- 
tion is  the  same  as  in  the  previous  case.  There 
is  a  remarkable  variance  in  these  theoretical  re- 
sults, and  it  is  a  little  difficult  to  state  which  is  the 
more  satisfactory.  I  hardly  think  that  either  can  be 
accepted  by  the  working  meteorologist;  but  prob- 
ably Professor  Ferret's  is  the  more  satisfactory,  cer- 
tainly for  light  winds. 

No  attention  is  paid  in  either  of  these  discussions 
to  the  weight  or  friction  of  the  vanes,  yet  it  would 
seem  as  though  either  one  of  these  is  a  far  more 
important  element  than  a  single  or  double  tail.  In 
the  discussion  by  Mr.  Curtis  we  may  very  readily 
take  these  factors  into  account  by  placing  the  two 
tails  of  his  double-tailed  vane  one  above  the  other, 
edge  to  edge.  We  now  have  a  flat  vane  whose 
weight,  friction,  and  all  other  essentials  are  the 
same  practically  as  those  of  the  double-tailed  vane ; 
in  fact,  simply  a  transformation  of  the  latter,  without 
alteration  except  in  the  matter  of  surface.  In  fact, 
both  vanes  are  directly  comparable,  while  they  were 
not  before.  We  have,  however,  just  doubled  the 
surface  of  the  flat  vane,  so  that  gy  =  2F  sin  t.  Now, 
it  is  very  easy  to  see  that  this  expression  has  a 
greater  value  than  F  sin  (t  +  e)  when  i  >  es  and  also 
greater  than  %F  sin  i  cos  e  when  i  <  e.  This  theo- 
retical discussion,  then,  by  Mr.  Curtis,  shows  conclu- 
sively that  the  flat  vane  is  the  more  sensitive.  When 
we  consider  that  Professor  Ferrel  regards  the  flat 
vane  as  much  the  steadier  of  the  two,  also  that  the 
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expense  of  manufacture  and  material  is  much  less,  it 
would  seem  as  though  it  should  be  adopted,  and  at- 
tention turned  to  the  weight,  friction,  shape  of  sur- 
face, etc. 

Complaint  is  made  of  short,  light  vanes,  that  they 
often  make  a  complete  revolution  in  high  winds. 
This  could  be  obviated  by  increasing  the  weight,  but 
this  would  not  be  as  satisfactory  as  increasing  the 
length.  It  is  very  evident  that  the  same  vane  will 
not  answer  for  both  light  and  heavy  winds.  It 
would  seem  as  though  a  long  flat  vane  would  do  for 
the  higher  winds ;  and  the  lighter  winds  may  be  de- 
termined by  the  motion  of  smoke  or  a  light  banner, 
always  being  careful  to  keep  the  line  of  sight  at  right 
angles  to  the  wind.  This  question  is  an  eminently 
practical  one.  Experiments  are  much  needed  to  de- 
termine the  most  satisfactory  size  of  surface,  length 
and  weight  of  vane,  for  winds  of  different  velocities, 
to  satisfy  the  conditions  first  laid  down. 

Since  writing  the  above,  it  has  been  suggested  to 
me  that  the  double  vane  can  be  so  readily  braced,  it 
can  be  made  out  of  very  light  material,  and  hence  may 
be  much  lighter  than  the  flat  vane.  The  fallacy  here 
consists  in  the  implication  that  a  single  vane  needs 
any  bracing  at  all.  Since  there  is  no  strain  upon  a 
flat  vane,  as  it  always  turns  immediately  into  the  air- 
current,  it  need  not  be  very  stiff;  but  it  is  far  other- 
wise with  the  double  vane.  Here  the  spreading  of 
the  tails  at  once  brings  a  tendency  to  collapse,  to 
each  tail,  which  increases  with  the  wind-velocity, 
and  is  never  absent,  being  greatest  when  the  vane  is 
in  the  air-current.  Each  tail,  then,  must  be  far 
stiff er  than  the  single  tail,  which  has  no  strain  at  any 
time.  But  this  is  not  all :  the  material  used  in  the 
bracing  will  add  much  to  the  weight,  especially  with 
the  greater  angles  of  the  tails.  For  example :  take 
the  most  sensitive  vane,  where  2t  =  90°  and  e  =  45°. 
If  the  tails  are  4  feet  long,  the  spread  at  the  tips  will 
be  5.6  feet.  A  width  of  half  a  foot  would  give  a 
strain  of  30  pounds,  with  a  wind-velocity  of  40  miles 
per  hour,  and  the  tails  must  be  very  stiff.  In  addi- 
tion, if  the  web  bracing  is  as  stiff  as  the  tails,  the 
total  weight  would  be  more  than  four  times  that  of  a 
■ingle  vane  with  double  the  surface  and  better  fitted 
for  service.  H.  Allen. 

Philadelphia,  March  15. 


On  certain  electrical  phenomena. 

There  are  a  few  mystics  in  science  (I  am  not  one 
of  them),  but  I  fail,  even  upon  a  second  reading,  to 
discover  that  abroad  of  mystery  enveloping  my  letter 
' On  certain  electrical  phenomena'  (Science, No.  211), 
which  seems  to  have  impressed  ray  critic,  *  T.  C.  M.,' 
in  a  subsequent  issue  (No.  213). 

My  letter  was  copied  into  a  number  of  the  daily 
papers  in  the  eastern  and  western  cities,  and  I  have 
letters  from  people  who  are  strangers  to  me,  in  re- 
gard to  it;  but  thus  far,  excepting  •  T.  C.  M.,'no 
one  seems  to  think  it  4  mysterious.1  I  am  sure  I  did 
not  when  I  wrote  the  account. 

Your  correspondent  further  advises  me  that  I 
should  'possibly  eliminate  a  few  of  the  facts'  in 
making  such  investigations,  to  which  I  can  only  re* 
ply  that  I  am  not  in  the  habit  of  eliminating  any  of 
the  facts  in  the  premises  of  any  scientific  investiga- 
tion I  may  be  engaged  in,  whatsoever  may  be  its 
character.  Usually  I  gather  and  use  all  such  facta 
as  I  can  lay  my  hands  on. 

As  the  point  is  an  important  one,  I  would  also  like 


to  say  to  Professor  Mendenhall  that  he  evidently 
misquotes  me  in  the  next  paragraph  of  his  letter,, 
wherein  he  says  that  "  Dr.  Shufeldt  states  that  be  had 
never  observed  such  exhibitions  in  Washington. "  I 
made  no  such  statement,  but  did  remark  that  "I  had 
never  observed  (there)  such  exhibitions  so  far  as  my 
own  person  was  concerned,  and  they  only  gradually 
developed  at  this  place  "  (Fort  Wingate,  N.  Mex.). 
The  cases  cited  for  that  city  by  him  are  very  inter- 
esting. 

I  repeat,  that  in  my  case  the  "electrical discharge 
was  considerably  greater  from  the  tip  of  the  index- 
finger  than  from  any  of  the  others  of  the  band,  and 
gradually  diminished  in -regular  order  as  we  pro- 
ceeded to  the  little  finger ;  "  and  this  after  careful 
experimentation.  I  nowhere  even  imply  that  this 
will  be  found  to  be  universally  the  case. 

Further,  your  correspondent  seems  to  hold  the 
opinion  that  every  one  exhibits  such  electrical  phe- 
nomena in  the  same  degree,  when  submitted  to  simi- 
lar conditions  to  excite  it.  In  this  I  thoroughly  dis- 
agree with  him ;  for  further  experimentation  here, 
goes  to  show  that  phenomena  similar  to  those  I  de- 
scribed in  my  letter  to  Science  are  exhibited  in  vary- 
ing degree  by  my  three  children,  whereas  on  the  other 
hand,  in  the  case  of  the  mulatto  child  I  referred  to, 
it  has  thus  far,  after  numerous  trials,  been  impossible 
to  excite  them  in  her. 

And  I  must  believe,  that,  when  Professor  Menden- 
hall comes  to  make  more  extended  inquiry  among  a 
greater  number  of  people,  he  will  discover  that  there 
are  many  of  them  who  have  absolutely  never  heard 
of  such  things,  to  say  nothing  of  having  observed 
them  in  the  case  of  their  own  persons.  Common  it 
is,  no  doubt ;  and,  ah,  me  !  how  wise  we  would  aD 
be  if  we  were  but  only  thoroughly  informed  upon  all 
common  phenomena  1  B.  W.  Shufeldt. 

Fort  Wingate,  N.  Mex.,  March  NX 


Comparative  taxation. 

It  is  true,  as  Mr.  Atkinson  says,  that  it  is  easier  to 
criticise  than  to  construct,  and  Mr.  Atkinson  deserves 
credit  for  his  undertaking.  Yet  criticism  of  what 
has  already  been  done  may  be  of  value  in  clearing 
the  way  for  more  perfect  work  in  the  future,  audi 
therefore  venture  to  offer  a  further  criticism  of  some 
of  the  views  expressed  in  Mr.  Atkinson's  letter  of 
March  4. 

Mr.  Atkinson  gives,  as  a  reason  for  considering 
national  taxation  separately,  the  fact  that  in  Europe 
so  large  a  portion  of  the  national  revenue  is  expended 
for  '  destructive  purposes,*  by  which  I  suppose  is 
meant  war  purposes.  The  difference  between  Europe 
and.  this  country  is  not  so  great  as  most  people  prob- 
ably believe.  If  we  consider  the  army  and  navy  and 
pensions,  which  are  a  war  expenditure,  we  find  thai 
in  1885-86  the  German  empire  expended  for  the 
above  purposes  $110,600,784,  and  the  United  States 
$111,636,903.  A  comparison  of  the  relation  of  these 
expenditures  to  total  expenditures  in  the  two  coun- 
tries is  rendered  difficult  by  the  different  character 
of  the  governments ;  but  considering  only  the  ordi- 
nary governmental  expenditures,  that  is,  omitting 
the  consideration  of  railways,  mines,  etc.,  we  find 
that  in  the  United  States  war  expenditures  amount  to 
39  per  cent  of  the  whole ;  in  the  German  empire,  ex- 
clusive of  the  individual  states,  to  77  per  cent;  and 
in  Prussia  and  the  empire  taken  together,  to  28  par 
cent. 
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Prussia  and  the  empire  together  wonld  form  a 
fairer  basis  for  comparison  with  the  United  States 
than  wonld  the  empire  alone,  because  the  latter 
leaves  the  civil  administration  almost  entirely  to  the 
individual  states.  The  comparison  with  Prussia  and 
the  empire  together,  however,  wonld  not  be  exact, 
as  in  Prussia  the  nation  assumes  some  functions 
which  are  here  left  to  the  states  ;  but  it  is  safe  to  say, 
that,  if  we  could  compare  with  accuracy  the  expendi- 
tures for  like  purposes  in  Prussia  and  the  empire 
together  and  in  the  United  States,  it  would  be  found 
that  the  proportions  in  each  of  war  expenditures  were 
nearly  the  same ;  and  of  course,  if  we  consider  the 
productive  expenditures  of  the  German  states,  the 
percentage  of  war  expenditures  will  be  much  smaller 
than  in  this  country. 

I  do  not  mean  to  deny  Mr.  Atkinson's  general 
statement  that  a  larger  proportion  of  expenditures 
goes  for  war  purposes  in  Europe  than  in  the  United 
States,  nor  to  underestimate  the  other  burdens  which 
a  great  standing  army  imposes,  but  merely  to  point 
out,  that,  so  far  as  state  expenditure  for  war  pur. 
poses  is  concerned,  the  difference  between  this  and 
other  countries  is  not  so  great  as  we  are  apt  to  think, 
and  that  in  the  case  of  Germany  it  is  doubtful  if 
whatever  difference  there  may  be  is  in  our  favor. 

Mr.  Atkinson  also  holds  "  that  the  revenue  of  state 
forests,  mines,  and  other  instrumentalities  of  sub- 
sistence .  .  .  constitute  as  true  a  tax  upon  the  people 
as  if  they  had  been  assessed  directly  on  their' prop- 
erty." 

That  is  a  question  that  ought  to  be  determined  be- 
fore we  begin  to  make  comparisons.  If  we  intend 
to  count  profits  from  lands,  mines,  and  railroads  as 
taxes  in  Europe,  we  must  do  bo  in  this  country. 

If  the  consumer  is  served  equally  well  and  cheaply 
by  a  private  and  public  producer,  profits  are  no  more 
a  tax  in  one  case  than  in  the  other.  It  would  be 
difficult  to  convince  any  one  that  it  makes  no  dif- 
ference to  .the  German  tax-payer  whether  govern- 
ments derive  from  the  profits  of  railroads  a  revenue 
sufficient  to  pay  the  interest  on  the  public  debts,  as 
is  the  case  in  the  German  states,  or  whether  that 
revenue  comes  from  taxation,  provided  the  railroads 
are  as  well  managed  as  they  would  be  if  government 
did  not  control  them.  Hknbt  B.  Gabdnkb. 

Johns  Hopkins  unlv.,  Baltimore,  March  21. 


The  characteristic  curves  of  composition. 

With  regard  to  Professor  MendenhalTs  novel  paper 
on  'The  characteristic  curves  of  composition,'  in 
your  issue  of  March  11  (No.  214),  which  proposes  to 
represent  and  compare  the  orthographical  produc- 
tions of  writers  by  a  statistical  and  graphical  method, 
it  seems  to  me,  that,  interesting  and  instructive  as 
are  the  results  he  has  reached,  they  are  confined  to  a 
range  of  inquiry  too  narrow  to  bring  into  sufficient 
relief  the  personal  idiosyncrasies  of  individual 
writers,  and  to  a  kind  of  enumeration  in  which  per- 
sonal peculiarities  are  too  much  marked  by  the  par- 
ticular  language  in  which  they  write. 

That  the  characteristic  curve  is  principally  con- 
trolled by  the  language  in  which  the  composition  is 
written,  is  evident  from  the  comparatively  small  dif- 
ference to  be  found  between  the  various  Ifriglipn 
writers  between  whom  comparison  is  made,  as  well 
as  from  the  marked  departure  from  this  general 
■hftpe  of  the  English  curve  to  be  seen  in  that  of 
•Caesar's  '  Commentaries.'    The  curve  found  for  any 


other  Latin  author  would  presumably  not  differ  from 
this  one  more  than  the  curves  of  various  English 
writers  differ  from  eaoh  other. 

What  the  general  shape  of  the  characteristic  curve 
may  be  for  any  writer  is  determined,  then,  princi- 
pally by  the  language  in  which  he  writes. 

It  would  be  interesting  to  compare  several  lan- 
guages with  each  other,  so  as  to  obtain  approximately 
the  normal  curve  for  each.  An  inflected  language, 
like  Greek,  Latin,  or  German,  will,  of  necessity, 
have  its  normal  curve  largely  affected  by  the  numer- 
ous letters  forming  the  terminations.  Moreover,  any 
tendency  toward  the  formation  of  compound  words, 
such  as  Pferdebahnwagcm,  or  toward  agglutination, 
would  also  have  its  effect  upon  the  shape  of  the 
curve.  Such  a  comparison  would  doubtless  furnish 
tests  on  which  to  build  new  arguments  and  compari- 
sons respecting  the  vexed  question  of  Teutonicity, 
and  the  like. 

But  to  return  to  the  point  with  which  I  began  ; 
viz.,  that  there  are  other  characteristics  of  writers 
equally  susceptible  of  treatment  by  the  statistical 
and  graphical  method,  in  which  their  personal  pecul- 
iarities differ  more  widely,  and  which  are  therefore 
more  characteristic  than  the  habitual  selection  and 
use  of  long  or  short  words.  For  example  :  it  seems 
to  me  that  the  length  of  the  sentences  employed  by 
a  writer  is  such  a  peculiarity,  and  one  which,  al- 
though influenced  somewhat  by  the  particular  lan- 
guage in  which  he  writes,  is  nevertheless  an  expres- 
sion of  his  habits,  feeling,  taste,  and  individuality  to 
such  an  extent  as  to  exhibit  necessarily  some  charac- 
teristics which  would  distinguish  him  in  a  marked 
manner  from  other  writers. 

The  length  of  the  adjective  modifiers  of  substan- 
tives seems  also  to  be  a  particular  well  suited  to 
bring  out  individual  characteristics  by  a  similar 
enumeration.  In  this  category  may  be  mentioned 
also  the  length  of  the  adverbial  expressions;  the 
complexity  of  the  verbs ;  as  well  as  the  character  of 
the  vocabulary  as  regards  derivation  from  Anglo- 
Saxon,  French,  Latin,  Greek,  etc.  The  list  of  fit 
subjects  of  enumeration  can  be  extended  at  will. 

It  would  seem  probable  that  a  discussion  of  the 

results  obtained  by  the  simultaneous  application  of 

several  of  these  enumerations  would,  in  any  case  of 

disputed  authorship,  afford  decisive  tests  such  as 

could  not  be  obtained  from  any  one  of  them  singly ; 

and  by  its  help  the  person  making  the  investigation 

could  exhibit  to  the  public  how  weighty  the  evidence 

may  be  on  which  his  judgment  is  based. 

H.  T.  Eddy. 
Cincinnati,  Maroji  14. 


Earthquake  weather  at  sea. 

Your  European  exchanges  have  no  doubt  given  you 
so  full  reports  of  the  recent  earthquake  in  this  re- 
gion, that  it  would  be  impossible  for  me  to  add  any 
thing  that  would  interest  you  or  your  readers.  Tou 
may  be  interested,  however,  to  have  somewhat  in  as 
detail  a  report  of  earthquake  weather  at  sea,  such 
was  encountered  by  the  steamship  Gottardo  on  its 
last  trip  from  New  York. 

We  sailed  from  New  York  on  the  19th  of  February, 
and  had  disagreeable  weather  almost  from  the  hour 
we  left  Sandy  Hook.  On  Tuesday,  the  23d,  began  a 
series  of  storms  which  kept  by  us  almost  constantly 
until  we  sighted  the  African  coast  outside  the  Straits 
of  Gibraltar.    The  disturbance  began  about  4  p.m. 
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on  that  day,  when  we  were  in  latitude  37°  32'  north, 
longitude  51°  26'  west  of  Greenwich.  At  that  hour 
the  barometer  fell  to  29.33  ;  and  the  wind,  which  had 
been  in  the  S.E.,  suddenly  veered  round  to  the  S.W. 
and  W.  It  increased  in  intensity  very  fast,  and  in 
an  hour  was  blowing  a  whole  gale,  fully  70  knots  an 
hour.  The  direction  of  the  wind  during  this  change 
was  successively  S.E.,  S.S.W.,  S.W.,  W.,  N.W.,  and 
N.N.W.,  and  during  the  next  twenty-four  hours  it 
was  shifting  back  and  forth  from  S.W.  to  N.N.W., 
with  frequent  squalls  of  hail  and  rain  and  a  very 
heavy  sea.  The  gale  subsided  the  afternoon  of  the 
24th,  and  the  wind  subsequent  to  the  disturbance 
was  quite  steadily  from  the  N.N.W. 

The  weather  continued  to  be  cloudy  and  squally, 
with  frequent  hail  and  rain  and  heavy  sea ;  the  ba- 
rometer continued  very  low,  and  the  wind  strong 
from  the  N.N.W.  and  W.N.  W.,  until  the  27th,  when 
the  wind  veered  to  the  W.  and  S.W.,  and  remained  in 
that  quarter  until  the  Azores  were  passed. 

Early  on  the  1st  inst.  the  wind  shifted  to  the  S.E. 
and  E.,  with  strong  and  heavy  sea,  and  remained  a 
steady  head-wind,  with  cloudy  and  squally  weather, 
until  we  were  within  a  hundred  miles  of  Gibraltar, 
the  night  of  the  4th  inst.  At  Gibraltar  we  learned 
of  the  earthquakes  hereabouts  and  in  the  south  of 
France,  and  were  satisfied,  that,  if  we  had  escaped 
the  shock  of  the  earthquake,  we  had  had  our  share 
of  earthquake  weather.  How  far  experienced  ob- 
servers may  be  able  to  connect  our  remarkable  at- 
mospheric disturbances  at  sea  with  the  almost  simul- 
taneous quakings  on  land,  I  will  not  venture  to 
suggest,  but  leave  with  you  the  record  as  it  was  made 
up  at  sea  before  we  knew  any  thing  of  what  was 
taking  place  on  land. 

At  Gibraltar  we  learned  that  the  western  Mediter- 
ranean had  been  exceedingly  stormy  during  the  week 
following  the  earthquake,  and  it  will  probably  be 
found  that  the  atmospheric  disturbance  corresponded 
closely  with  that  which  we  experienced  at  sea. 

Henbt  D.  Hasroweb. 
Genoa,  Italy,  March  9. 


Notes  on  the  diet  of  amblystomas. 

All  this  past  winter  I  have  kept,  in  a  little  water  in 
a  small  covered  tin  can,  a  large  adult  specimen  of 
Amblystoma  mavortium.  Upon  several  occasions  he 
has  had  the  water  about  him  freeze  perfectly  solid  ; 
and  by  accident  he  once  remained  in  this  condition, 
firmly  fixed  in  the  clear  cake  of  ice,  for  a  period  of 
forty-eight  hours.  When  spring  came  about,  I  re- 
moved him  to  a  large  and  comfortable  glass  jar,  with 
a  heap  of  rocks  in  it  for  him  to  come  out  of  the 
water  and  rest  upon. 

As  he  had  not  eaten  any  thing  whatever  for  nearly 
five  months,  it  struck  me  that  he  might  have  a  good 
appetite  for  some  raw  meat.  My  suspicions  were 
fully  confirmed,  for  he  ravenously  devoured  five 
pieces  of  lean  beef  in  rapid  succession,  each  piece 
being  about  as  large  as  an  ordinary  lima  bean. 

Next  day  I  could  not  get  him  to  touch  any  thing, 
nor  could  he  be  tempted  by  the  most  delicate  morsel 
of  raw  beef  on  the  second  day  after  his  feast.  The 
third  day  he  seemed  to  me  to  be  rather  uneasy ;  and, 
believing  him  to  be  hungry  again,  I  offered  him  a 
nice  little  piece  of  lean  and  raw  mutton,  as  I  had  no 
beef.  He  at  once  snapped  at  it  eagerly,  taking  the 
entire  piece  in  his  mouth.  It  was  not  there  more 
than  a  fraction  of  a  second,  however,  when  his  eyes 


began  to  roll  in  his  head  with  a  peculiarly  horrified 
expression ;  and  with  a  disgusted  effort  he  imme- 
diately ejected  the  morsel  of  mutton  again,  and  then 
took  to  spitting  and  gaping  in  a  way  that  I  never 
saw  him  guilty  of  before.  There  was  no  doubt  in 
the  world  but  that  he  was  hungry  ;  my  several  re- 
newed efforts,  however,  to  get  him  to  eat  the  mutton, 
all  failed. 

So  far  as  this  individual  specimen  is  concerned,  he 
undoubtedly  has  a  great  aversion  to  that  kind  of 
meat,  and  it  would  be  interesting  to  know  whether 
this  is  merely  '  a  personal  idiosyncrasy/  or  whether 
it  is  universally  the  case.  R.  W.  Shupklut. 

Fort  Wingate,  N.  Mex.,  March  14. 


Old  maps  of  the  Great  Lakes. 

In  looking  oyer  (for  other  purposes)  some  of  the 
old  maps  in  the  congressional  library,  I  have  been 
struck  with  the  confusion  of  ideas  which  seems  to 
have  prevailed  among  the  early  geographers  on  the 
subject  of  the  drainage  of  the  Great  Lakes.  Tra- 
cings of  several  are  before  me.  One  marked  conjee- 
turally  on  the  original  '  ab  1690 '  shows  '  Lake  Erras 
or  Felis '  connected  by  a  good  broad  natural  canal 
with  the  Potomac,  which  is  represented  as  rising,  at 
farthest,  not  much  above  the  site  of  Washington. 
This  is  the  harder  to  account  for,  inasmuch  as  the 
river-bank  below,  and  the  adjacent  shore  of  Chesa- 
peake Bay,  were  evidently  well  settled.  Port  Tobacco, 
Bristol,  Calverton,  St.  Mary's,  Arundelton,  and 
Whitehall  make  a  good  sprinkling  of  villages,  most  of 
which  have  changed  their  names  or  passed  away 
altogether ;  but  a  little  beyond  them  all  is  twilight, 
with  its  illusions.  So  far  as  one  can  make  out,  the 
Anacostia  or  eastern  branch  is  given  the  work  of 
lake-drainage. 

On  a  map  of  the  world  published  in  1670  by 
Thornton  of  London,  the  Mississippi  takes  its  rise 
in  *  Grand  Lake,1  evidently  Lake  Superior.  A  map 
of  America  'ab  1685*  makes  Lake  Ontarius  the 
source  instead ;  and  there  is  yet  another,  of  which  I 
made  no  note,  that  represents  Lake  Erras  as  dis- 
charging in  the  same  manner  and  direction.  All  or 
nearly  all  of  these  geographers  were  aware  of  the  St 
Lawrence  and  its  relations  to  the  lake  system,  but 
they  believed  in  a  double  drainage  in  very  different 
directions. 

A  map  ('ab  1690')  of  "New  England,  New  York, 
New  Iarsay,  Pensilvania  Maryland  and  Virginia, 
sold  by  Iohn  Thornton  at  y*  plass  in  y°  rninories" 
and  others,  is  generally  correct  as  to  the  outline  of 
Chesapeake  Bay  and  the  tide-water  part  of  the  Poto- 
mac, but  above  the  Little  Falls  it  takes  the  name  of 
Turkey  Buzzard  River.  At  no  very  great  distance 
north  of  this  point,  this  stream  rises  amid  figures  of 
trees  and  hills,  with  wild  animals  in  the  distance ; 
but '  Lake  Erius '  is  not  called  in  to  assist  conjecture. 

Wic.  H.  Baboocs. 
Washington,  D.C.,  March  10. 


A  meteorological  inquiry. 

Why  do  the  winds  at  Denver  blow  either  north  or 
south  nearly  fifty  per  cent  of  the  time,  coming  from 
the  north  during  the  day,  and  from  the  south  by 
night?  The  record  for  1884  shows  twice  as  many 
south  winds  as  north,  but  two  observations  are  made 
at  night  to  one  during  the  day.  H.  A.  Hows. 

Denver  un.lv.,  March  & 
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SCIENTIFIC  PHRENOLOGY. 

Under  the  above  title  the  London  Times  reports 
an  interesting  session  of  the  Anthropological  in- 
stitute, Mr.  Francis  Galton  in  the  chair,  at  which 
Professor  Ferrier  read  a  paper  on  the  '  Functional 
topography  of  the  brain.'  He  discussed  the  ques- 
tion how  far  recent  investigations  into  the  func- 
tional topography  of  the  brain  could  be  brought 
into  relation  with  craniological  and  anthropo- 
logical researches  with  a  view  to  establish  the 
foundations  of  a  scientific  phrenology.  Then  he 
sketched  the  functional  topography  of  the  brain 
so  far  as  it  had  been  settled,  but  pointed  out  that 
the  psychological  aspects  of  brain-functions  were 
still  far  from  being  made  out,  although  that  cor- 
relation must  be  established  and  proved  before  a 
practical  psychology,  in  any  degree  serviceable  to 
the  physician  or  the  anthropologist,  could  be  re- 
garded as  possible.  He  offered  some  speculations 
on  the  subject,  and  illustrated  them  by  reference 
to  certain  facts  and  phenomena  of  disease  in  man. 
On  the  question  as  to  how  far  it  was  possible,  from 
an  anatomical  examination  of  the  brain,  to  form 
an  estimate  of  the  forces  and  capacities  of  the  in- 
dividual, he  pointed  out  many  great  difficulties 
which  had  to  be  encountered.  Not  merely  the  size 
of  parts  had  to  be  taken  into  account,  but  the  re- 
lation of  different  regions  to  each  other,  the  action 
of  metastasis,  structural  differences,  as  well  as 
other  influences.  Caeteris  paribus,  greater  ana- 
tomical development  might  be  considered  as  an 
index  of  greater  functional  capacity,  all  which 
points  the  lecturer  illustrated  in  various  ways.  He 
thought  tbe  attempt  to  determine  differences  in 
functional  capacity  from  the  examination  of  the 
head  involved  all  the  difficulties  connected  with 
tbe  examination  of  the  brain,  and  a  great  many 
more.  He  indicated  the  cranial  relations  of  the 
principal  convolutions,  but  expressed  his  belief 
that  in  tbe  present  state  of  our  knowledge  the  data 
of  a  scientific  phrenology  were  still  very  deficient. 
There  was  reason  to  believe,  however,  that  if  the 
subject  were  taken  up  from  different  points  of 
view  by  anatomists,  physiologists,  psychologists, 
and  anthropologists,  great  progress  might  be 
made. 

Tbe  discussion  of  the  paper  was  opened  by  Sir 
James  Crichton  Browne,  who  detailed  some  very 
interesting  electrical  experiments  he  had  made  on 


the  brain  of  a  monkey,  which  clearly  demon- 
strated localization  of  the  cerebral  functions. 
There  were  too  often,  however,  insuperable  diffi- 
culties to  be  met  with  in  pursuing  a  parallel  series 
of  experiments  on  the  living  human  brain.  There 
were  on  record  some  curious  accounts  of  investi- 
gations relative  to  the  brain  of  a  fowl  by  a  bishop 
of  Ratisbon  in  the- thirteenth  century,  and  in 
'  Burton's  anatomy  of  melancholy '  a  good  number 
of  instances  more  or  less  like  it  were  collected.  It 
seemed  to  have  been  agreed  that  the  number  of 
the  cerebral  functions  was  thirty -five.  To  the 
early  phrenologists  a  certain  tribute  of  praise  was 
due  for  their  having,  at  least,  called  attention  to 
the  subject  of  craniological  phenomena,  although 
the  quackeries  of  Professor  Cagliostro  and  his 
rivals  were  simply  beneath  contempt.  Boys  were 
artfully  trained  to  subserve  the  cunning  exhibi- 
tions of  such  impostors.  Still  it  must  be  allowed 
that  the  pseudo-phrenology  in  a  certain  sense 
paved  the  way  for  the  cautious  researches  of  the 
true  science  of  a  possibly,  distant  future. 


PSYCHOLOGICAL  NOTES. 
The  January  issue  of  Mind  contains  an  account 
of  an  interesting  series  of  experiments  on  the 
limit  of  the  capacity  to  repeat  a  series  of  sounds 
after  hearing  them  read  once.  A  German  ex- 
perimenter, Ebbinghaus,  had  studied  the  powers 
of  the  memory  by  counting  the  number  of  times 
a  given  series  of  nonsense-syllables  had  to  be  re- 
peated in  order  to  enable  the  hearer  to  reproduce 
them  by  rote.  Mr.  Joseph  Jacobs  (with  the  co- 
operation of  Mr.  Sully,  Mr.  Read,  and  Mrs.  Bry- 
ant) has  carried  a  similar  means  of  testing  the 
memory  (or,  as  they  more  accurately  call  it, 
the  '  prehension ')  into  the  school-room.  The 
method  was  somewhat  simpler.  Instead  of  non- 
sense-syllables (for  instance,  dalc-mil-tak-bin-roz), 
which  are  very  disturbing,  the  names  of  the 
letters  (omitting  '  double  u ')  and  of  the  numerals 
(omitting  7)  were  chosen  ;  and  the  maximum 
number  of  letters  and  numbers  that  a  child  could 
repeat  after  one  reading  was  called  its  *span.' 
Care  was  taken  to  pronounce  the  words  as  mo- 
notonously and  as  regularly  as  possible  in  order 
to  avoid  any  assistance  to  the  memory  from  a 
more  or  less  decided  rhythm.  The  numbers  or 
letters  were  dictated  to  the  class,  each  member 
of  which  then  (usually)  wrote  down  as  accurately 
as  possible  the  series  of  letters  or  numbers.  The 
results  thus  reached  were  quite  interesting. 
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The  mental  span  increases  quite  constantly  with 
the  age.  Boys  of  11  years  could  grasp  6.5  numerals 
and  5.5  letters  ;  of  12  years,  6.8  numerals  and  5.7 
letters ;  of  18  years,  8.8  numerals  and  6.0  letters. 
The  following  table  shows  the  result  of  a  more 
extended  set  of  observations  on  the  girls  of  the 
North  London  collegiate  school :  — 


lum  showed  a  somewhat  higher  mental  span,  ac- 
companied by  a  higher  capacity  generally. 

In  the  same  journal,  Dr.  J.  M.  Catteli  records 
some  '  Experiments  on  the  association  of  ideas. 
His  object  is  to  measure  the  time  needed  for  the 
characteristic  processes  of  ordinary  thinking.  The 
experiments  were  made  on  himself  and  a  German 


Age 

Number  of  subjects 

Average  number  of  numerals 
Average  number  of  letters  . . . , 


8 

9 

10 

11 

12 

13 

14 

8 

18 

19 

88 

41 

42 

42 

6.6 

8.7 

6.8 

7.9 

7.4 

7.8 

7.8 

6 

7 

66 

6.4 

6.5 

6.7 

6.7 

15 
72 


I 


16 
66 


7.7  |    8 
7.4     7.9 


17 

18   19 

50 

80 

14 

1  » 

8.6 

&A 

>  7.3 

8.2 

7.9 

While  the  limit  for  numerals  was,  as  a  rule, 
higher  than  that  for  letters,  cases  when  the  re- 
verse was  true  were  not  infrequent.  In  one  set 
of  88  schoolboys,  14  could  repeat  more  letters 
than  numerals,  while  88  of  the  remainder  had  the 
same  limit  for  both.  No  definite  conclusions  can 
be  drawn  as  to  the  relative  spans  of  the  two  sexes, 
as  the  boys  and  girls  came  from  different  classes 
of  society.  It  may  be  worth  noting,  that,  at  the 
age  of  18,  the  boys  could  repeat  8.8  numerals  to 
the  girls'  8.8,  but  only  6.9  letters  to  the  latter's  7.8. 

A  very  clear  result  was,  that  the  span  bore  a 
definite  relation  to  the  rank  in  the  class.  Thus, 
the  10  boys  who  stood  highest  among  80  twelve- 
year-olds  had  an  average  span  for  numerals  of 
9.1 ;  while  themiddle  10  had  only  8.8,  and  the  low- 
est 10,  7.9 ;  and  the  same  holds  for  the  girls.  The 
first  half  of  a  class  almost  invariably  shows  a 
higher  span,  both  for  letters  and  fur  numerals, 
than  the  second  half. 

Mr.  Francis  Gal  ton  and  Professor  Bain  applied 
a  similar  method  of  observation  to  the  memory- 
powers  of  idiots.  While  most  idiots  can  hardly 
add  two  figures  together,  some  have  a  decided 
knack  for  remembering  figures,  dates,  and  so  on. 
Nine  of  the  best  girl-idiots  at  an  asylum  (none  of 
whom  could  add  8  to  5)  had  an  average  span  for 
numerals  of  only  4.  Two  girls  who  could  not  re- 
peat more  than  two  figures  without  mistake  were 
tested  with  three  figures.  In  28  trials  the  last 
figure  was  rightly  repeated  17  times,  the  second 
10  times,  and  the  first  7  times,  showing  that  the 
last-uttered  sound  is  most  readily  repeated. 

Idiots  with  peculiar  memories  were  also  tested. 
One  could  repeat  pages  of  Maynall's  '  History ' 
with  considerable  exactness;  another  had  a  re- 
markable intimacy  with  the  calendar.  But  they 
all  failed  on  the  numeral  test,  being  hardly  able 
to  repeat  three  figures.  Their  memories  seemed 
deeply  rutted  in  one  groove  ;  not  strong,  but  very 
limited. 

The  experiments  on  the  idiots  of  another  asy- 


friend,  Dr.  Berger.  A  few  of  bis  results  are 
these.  To  give  the  name  of  the  picture  of  an  ob- 
ject in  a  foreign  language  (English  for  a  German, 
and  German  for  an  American)  required  .649  and 
.694  of  a  second. respectively,  which  is  .172  and 
.  149  of  a  second  longer  than  to  name  objects  in 
one's  own  language. 

Experiments  on  the  time  necessary  for  translat- 
ing words  showed  that  it  took  longer  to  translate 
from  the  foreign  to  the  vernacular  than  the  re- 
verse, and  also  that  the  time  itself  might  indicate 
one's  familiarity  with  the  two  languages. 

Given  a  city  to  name  the  country  in  which  it  is 
situated  required  about  .400  of  a  second.  Given 
a  month  to  name  the  following  month  required 
.867  of  a  second,  while  to  name  the  preceding 
month  took  as  long  as  .798  of  a  second,  showing 
how  much  more  readily  the  mind  moved  forwards 
than  backwards.  Similarly,  it  is  easier  to  proceed 
from  the  part  to  the  whole  than  from  the  whole 
to  the  part.  Given  a  month  to  name  the  appro- 
priate season  requires  .863  of  a  second ;  given  a 
Beason  to  name  a  month  in  it,  .498  of  a  second. 

When  the  association  is  less  restricted,  —  as,  for 
instance,  to  name  a  subject  for  an  intransitive 
verb  (swim  -Ji&h),  or  an  object  for  a  transitive  one 
(write  -  letter), —  the  time  is  longer.  The  former 
operation  took  .646  of  a  second,  and  the  latter  .517, 
the  mind  moving  logically  towards  the  object. 

The  time  necessary  to  judge  the  length  of  a  line 
suddenly  revealed  was  very  long  (nearly  one  sec- 
ond), snowing  that  the  judging  process  forms 
slowly. 

It  is,  however,  to  be  remembered  that  in  all  the 
above  processes  individual  variations  are  ex- 
tremely large.  While  such  experiments  are  rather 
suggestive  and  personally  interesting,  they  can 
hardly  be  said  to  have  the  scientific  character  or 
importance  belonging  to  the  measurement  of  more 
elementary  processes.  There  is  little  guaranty 
that  the  process  in  different  minds  is  sufficiently 
alike  to  make  an  average  significant. 
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CURRENTS  IN  THE  B08PH0RU8. 

Captain    Makarof  of  the  Russian  navy  has 
given  an  account,  in  the  Sapieski  of  the  academy 
at  St.  Petersburg,  of  his  observations  on  the  cur- 
rents of  the  Bosphorus,  made  between  November, 
1881,  and  August,  1882,  which  reaches  us  through 
the  highly  valued  Annalen  der  Hydrographie  of 
the  German  admiralty.    The  surface  current,  from 
the  Black  Sea  to  the  Sea  of  Marmora,  follows  the 
windings  of  the  strait,  with  occasional  backset 
eddies  near  the  shore :  its  velocity  averages  two 
knots  an  hour,  and  reaches  a  maximum  of  four 
knots.    The  velocity  has  a  maximum  in  summer 
corresponding  to  the  higher  level  of  the  Black  Sea 
in  that  season  and  a  faint  maximum  about  noon, 
supposed  to  be  due  to  the  diurnal  increase  of  the 
north-east  wind.     The  undercurrent  carries  the 
denser  water  of  the  Mediterranean  into  the  Black 
Sea  :  its  water  has  a  specific  gravity  of  1.02884, 
while  that  of  the  surface  is  1.01584.    The  plane  of 
contact  of  the  two  has  a  greater  inclination  to- 
wards the  Black  Sea:   at  Constantinople   it  is 
twenty  metres  under  the  surface ;  at  the  north- 
eastern end  of  the  Bosphorus  it  is  fifty  metres 
deep.     This  is  shown  more  in  detail  in  the  follow- 
ing table :  — 


cross-sections  of  the  two  currents,  it  is  estimated 
that  the  Bosphorus  annually  carries  152  cubic 
kilometres  of  water  from  the  Black  Sea. 


MENTAL  HYGIENE. 


Distance  from 
Black  Sea, 

Kilometres. 

Contact 
plane. 

Metres. 

Depth  of 
waterof8p.gr. 

l.oaa 

Depth  of  water 

of  up.  gr. 

1.086. 

0 

60 

46 

49 

9 

48 

89 

49 

90 

86 

88 

87 

S3 

48 

96 

97 

39 

20 

96 

94 

There  appears  to  be  a  variation  in  the  depth 
of  trie  contact  plane  with  the  seasons,  but  it  is  to 
be  remembered  that  this  depends  on  only  one 
year's  observations.  At  nine  kilometres  from  the 
Black  Sea,  water  of  a  specific  gravity  of  1.0225 
was  found  in  the  middle  of  June  at  48  metres ;  at 
the  beginning  of  July,  41.5 ;  end  of  July,  40.5 ; 
end  of  August,  84.7  metres.  It  is  suggested  that 
this  variation  depends  on  the  height  of  the  water 
in  the  Black  Sea.  The  greater  its  height  above 
that  of  the  Sea  of  Marmora,  the  less  the  difference 
of  pressure  at  the  bottom  of  the  strait,  and  thus 
the  less  cause  for  the  deep  counter-current.  The 
velocity  of  the  upper  current  is  greatest  at  the  sur- 
face ;  at  the  limit  between  the  two  currents,  the 
two  velocities  just  counteract  each  other ;  the 
maximum  velocity  of  the  lower  stream  is  found 
at  five  and  a  half  metres  below  this  neutral  sur- 
face.     By  considering  the  mean  velocities  and 


One  important  element  that  contributes  to  the 
high  position  that  Germany  occupies  in  the  world 
of  science  is  the  existence  of  a  large  class  of  sci- 
entists devoted  to  a  specialty,  but  with  an  intelli- 
gent and  cultured  interest  in  many  topics  lying 
more  or  less  remotely  outside  their  own  branch. 
In  this  way  an  appreciative  public  is  guaranteed 
for  an  'atechnicaT  treatment  (to  use  Hamerton's 
word)  of  one's  own  specialty.  This  is  synony- 
mous with  the  good  sense  of  the  word  t  popular,' 
but  it  is  the  very  opposite  of  much  that  goes  by 
that  name  here.  It  is  a  concise  and  easy  treat- 
ment of  a  subject,  without  neglecting  the  diffi- 
cult points,  or  sifting  out  the  interesting  things  to 
be  served  in  a  highly  diluted  form.  Another  en- 
viable peculiarity  of  German  science  closely  con- 
nected with  the  former  is  the  ability  to  treat  a 
subject  from  (there  is  no  better  word  for  it)  a 
philosophic  point  of  view ;  to  bring  it  into  rela- 
tion with  the  questions  that  always  have  inter- 
ested and  always  will  interest  mankind.  As  the 
physicians  everywhere  form  the  largest  body  of 
professional  scientists,  it  is  an  especially  enviable 
state  of  things  when  all  this  (as  it  is  in  Germany) 
is  true  of  them.  An  excellent  illustration  of  this 
fact  is  shown  in  this  book  by  Dr.  Schulz.  He  is 
writing  upon  bis  specialty  in  a  perfectly  clear  and 
yet  entirely  scientific  manner,  feels  confident  of 
finding  an  appreciative  public,  and  has  shown 
an  important  connection  between  the  teacher  and 
the  doctor. 

The  problem  of  civilization  is  to  the  alienist  the 
problem  of  keeping  sane.  At  no  time  was  op- 
timism so  justifiable  a  faith  as  it  is  now.  Com- 
fort, liberty,  philanthropy,  education,  and  all  the 
aids  to  happiness,  are  more  wide-spread  now  than 
ever  before.  And  yet  we  do  not  enjoy  our  hap- 
piness. Discontent  is  found  everywhere.  Why 
is  this  ?  Primitive  man  used  muscle  and  nerve  as 
his  chief  tools,  just  as  we  do ;  but  formerly  it  was 
the  muscle,  now  it  is  the  nerve,  that  has  the  most 
to  do.  The  work  that  modern  culture  demands 
is,  above  all,  brain-work.  The  higher  the  civiliza- 
tion, the  more  the  brain  has  to  do.  This  delicate 
organ  has  become  overtaxed.  The  onward  march 
has  been  too  rapid  to  give  us  time  to  get  fully 
adapted  to  our  surroundings,  and  an  intense  strug- 
gle for  existence  is  the  result.  In  this  struggle 
many  fail,  and  hence  our  age  is  called  an  '  age 
of  nerves'  (nerotaes  Zeitalter) ;  hence  the  alarm- 
Die  Didtetik  des  (feWe*,  Vm  Pr,  Fmkdmmoh  Schuia, 
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ing  increase  of  nervous  and  mental  diseases. 
Thus  it  is  that  the  problem  of  keeping  sane  be- 
comes the  problem  of  civilization :  civilization  is 
the  cause  of  mental  weakness  as  well  as  the  result 
of  mental  strength. 

The  two  factors  that  have  of  late  come  into 
greatest  prominence  in  this  connection  are  the  use 
of  stimulants  and  the  universal  applicability  of 
the  laws  of  heredity.  The  fact  that  these  come 
first  is  a  sufficiently  suggestive  text  to  which  the 
sermon  can  readily  be  added.  Dr.  Schulz  looks 
forward  to  the  time  when  these  truths  will  be 
incorporated  into  social  morality,  and  imprudent 
marriages  be  placed  in  the  same  category  with 
criminality. 

It  is  more  true  of  nervous  than  of  any  other 
diseases,  that  the  ideal  to  be  aimed  at  is  not  so 
much  to  cure  them  as  to  prevent  them.  In  the 
work  of  prevention  it  is  the  parent  and  the  teacher 
who  can  do  the  most.  The  ancient  phrase  that 
calls  the  teacher  the  doctor  of  the  mind  is  more 
than  a  metaphor.  The  doctor  and  the  educator 
are  at  work  upon  the  same  problem.  What  the 
latter  does  is  taking  so  much  of  a  load  from  the 
shoulders  of  the  former,  and  in  the  next  genera- 
tion the  debt  is  repaid.  And  still  more  is  this 
true  of  the  parent.  Our  increased  knowledge  of 
nervous  and  mental  diseases  enables  us  to  recognize 
their  incipient  stages  when  tbey  can  be  checked 
from  further  development.  That  no  one  is  per- 
fectly sane  is  a  commonplace.  What  it  means  is, 
that  each  one  detects  in  himself  latent  tendencies 
in  one  direction  or  another,  which,  if  they  remain 
unchecked  and  are  left  to  develop  freely,  would 
become  morbid.  A  normal,  rational  life  cures 
these  tendencies  of  itself .  They  are  absorbed  in  the 
growth  of  character.  Yet  it  is  very  necessary  to 
remember  that  our  insane  fellow-man  is  not  made 
of  different  material  from  ourselves  ;  he  has  sim- 
ply elaborated  one  of  the  factors  of  life  at  the  ex- 
pense of  all  the  others,  and  has  thus  lost  his  men- 
tal equilibrium  :  and  it  is  also  well  for  teachers  to 
know  as  much  of  the  nature  of  such  tendencies  as 
can  be  acquired  from  the  reading  of  such  a  book  as 
this. 

The  mental  life  of  children  presents  problems 
peculiar  to  itself.  We  are  beginning  to  take  the 
step  from  the  empirical  to  the  scientific  statement 
of  these  problems.  We  are  learning  to  see  things 
from  the  child's  point  of  view  ;  to  appreciate  how 
very  intimate  is  its  mental  connection  with  its 
physical  well-being  ;  to  know  that  education  does 
not  mean  instruction ;  and,  above  all,  the  awful 
significance  of  that  period  of  life  when  the  boy  or 
girl  becomes  a  man  or  woman  is  recognized  as  the 
key  to  all  higher  character-building.  Whatever 
may  be  said  against  the  materialistic  tendencies 


of  our  day  in  other  directions,  in  the  field  of  edu- 
cation it  has  introduced  wonderful  reforms.  In 
the  school-room  it  has  banished  the  middle  ages 
and  rationalized  methods. 

Enough  has  probably  been  said  to  show  the  point 
of  view  from  which  mental  unsoundness  is  treated 
in  the  works  of  which  this  is  a  good  type.  It  is 
an  anthropological  study  of  brain-culture.  It  de- 
scribes the  morbid  tendencies  in  mental  develop- 
ment, and  thus  gives  additional  knowledge  of 
the  normal  mind ;  and,  finally,  it  brings  the  prob- 
lems of  modern  civilization  to  a  focus  where  tbey 
can  be  studied  and  practically  thought  out  for  the 
benefit  of  the  races  to  come. 


ECONOMICS,  SCIENTIFIC  AND  POPULAR. 

The  economic*  of  industry.    By  A.  and  M.  P.  Maheau. 
8d  ed.    New  York,  MacmUlan.    12°. 

The  wide-spread  interest  in  the  prominent  eco- 
nomical questions  of  the  day  has  brought  forth 
new  editions  of  two  English  works  which  are  m 
different  ways  most  timely  and  useful.  The  '  Eco- 
nomics of  industry  '  well  deserves  the  honor  of  a 
third  edition.  As  professing  to  solve  the  problem 
of  distribution  in  a  scientific  manner,  it  is  of 
course  especially  interesting  in  its  bearing  on  the 
controversy  now  flagrant  between  the  old  and  the 
new  school  of  economic  thought.  The  authors  do 
not  formally  array  themselves  with  either  of  the 
antagonists.  By  casting  some  of  the  m«)8t  dis- 
tinctive doctrines  of  the  new  school  into  a  purely 
scientific  form,  they  refute  the  charge  that  the 
modern  theories  remove  economics  from  the 
category  of  sciences.  On  the  other  band,  they 
are  far  from  rejecting  the  system  and  methods 
adopted  by  the  great  expounders  of  the  old  school. 
The  purpose  of  the  volume  is  expressly  declared 
to  be  a  completer  development  of  the  theory  of 
value,  wages,  and  profits  as  propounded  by  John 
Stuart  Mill.  It  is  well  known  that  Mill  was,  of 
all  the  older  school  of  economists,  the  least  in- 
clined to  consider  its  conclusions  absolute  and  final 
verity.  Nothing  could  be  more  natural,  there- 
fore, than  to  use  his  work  as  the  foundation  for  a 
more  modern  superstructure.  Our  authors  con- 
tribute much,  indeed,  to  the  elucidation  of  the 
truth  that  the  new  economics,  which  its  younger 
and  more  enthusiastic  devotees  are  apt  to  hail  as 
an  inspired  creation,  is  in  reality  only  a  growth. 
It  is  the  flowering  and  the  fruiting  of  the  symmet- 
rical but  in  many  aspects  repulsive  stalk  which 
has  hitherto  been  all  that  the  world  could  see  of 
political  economy. 

The  influence  of  the  modern  tendency  manifests 
itself  at  the  very  outset  by  a  broadening  in  the 
definition  of  the  fundamental  concepts  of  the  sci- 
ence.   Wealth,  for  example,  is  made  to  include 
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non-material  possessions  as  well  as  the  tangible 
utilities.  A  larger  scope  in  the  conception  of  cap- 
ital is,  of  course,  the  necessary  corollary.  The 
ordinary  analysis  of  capital  is,  furthermore,  im- 
proved by  the  division  into  '  specialized  '  and  '  non- 
specialized,'  depending  upon  the  degree  of  diffi- 
culty in  diverting  it  from  one  trade  to  another  ; 
and  convenience  in  phraseology  is  enhanced  by 
distinguishing  between  *  remuneratory,'  or  *  wage- 
capital,'  and  '  auxiliary  capital,'  or  that  employed 
to  aid  the  labor  which  the  first  supports.  In  such 
a  spirit  of  broad  definition  and  logical  distinction, 
book  L  of  the  » Economics  of  industry '  presents 
the  ordinary  doctrines  of  land,  labor,  and  capital 
with  clearness  and  conciseness. 

Book  ii.   treats  of  normal  value.     Here,  with 
most  painstaking  care,  is  elaborated  the  theory  of 
value  and  the  solution  of  the  problem  of  distribu- 
tion which  especially   distinguishes  the  modern 
economy.    In  the  theory  of  value,  the  old  lines 
are  generally  followed,  save  in  the  more  or  leys 
important  substitution  of  *  normal  value  '  for  the 
concept  which  has  become  familiar  as  'natural 
value.'    The  discussion  of  distribution,  however, 
reveals  a  departure  from  old  standards  at  the  very 
outset.    Instead  of  the  ancient  assignment  of  the 
product  of  industry  to  the  various  classes  of  rent, 
profits,  and  wages,  we  find  a  division  into  rent, 
earnings,  and   interest.     In  accordance   with    a 
principle  that  is  characteristic  of  the  new  school, 
foe  entrepreneur  class  is  differentiated  from  the 
capitalists,  and  its  share  of  the  produce  is  grouped 
with  the   wages  of  labor  rather  than  with  the 
wages  of  abstinence.     The  law  fixing  the  rate  of 
interest  is  accordingly  worked  out  as  the  sole  de- 
terminant of  the  capitalist's  share  of  a  product, 
while  the  profits  of  the  employer  of  labor  are  as- 
similated in  treatment  to  the  income  of  skilled 
wage-earners.     The  justice  and  logic  of  this  ar- 
rangement cannot  be  questioned.     The  industrial 
revolution   which  began  last  centuiy,  and  may 
not  yet  have  culminated,  has  certainly  evolved  a 
new  economical  factor.     As  Walker  says  in  his 
work  on  wages,  ••  It  is  no  longer  true  that  a  man 
becomes  an  employer  because  he  is  a  capitalist. 
Men  command  capital  because  they    have    the 
qualifications  to  profitably  employ  labor.     To  these 
captains  of  industry  (or  organizers  of  industry), 
capital  and  labor  alike  resort  fcr  the  opportunity 
to  perform  their  several  functions.'*  The  tendency 
of  this  class  to  increased  importance  is  well  illus- 
trated by  the  demonstration  of  the  principle  that 
those  who,  with  little  or  no  capital,  depend  upon 
their  business  profits  for  a  livelihood,  undersell 
and  drive  out  of  trade  those  who,  having  capital, 
undertake  the  management  of  industry  merely  to 
increase  their  income  (pp.  186,  187).     Modern  pro- 


duction has,  in  short,  attained  that  stage  where 
ability  without  capital  has  a  much  fairer  hope  of 
great  rewards  than  capital  without  ability.  It 
would  be  useful  to  have  this  fact  instilled  into  the 
minds  of  the  masses  who  are  constantly  com- 
plaining about  the  '  capitalists.*  The  chapter  en- 
titled 4  Earnings  of  management,'  in  the  book  un- 
der review,  contains  a  most  admirable  investigation 
of  the  nature  and  functions  of  the  entrepreneur 
class. 

It  was  to  be  expected  that  an  author  of  modern 
economic  propensities  would  touch  up  that  bite 
noir  of  the  new  school,  the  wages-fund  theory. 
We  find  this  subject  buried  in  the  depths  of  the 
chapter  on  trades-unions.  The  authors  are  rather 
inclined  to  adopt  the  position  of  Mill  in  his  later 
days  as  opposed  to  the  bald  doctrine  of  the  ex- 
treme old  school.  Jevons  and  all  the  other  lights 
of  the  new  school  throw  themselves  unreservedly 
upon  the  doctrine  that  wages  and  profits  can  in- 
crease simultaneously  ;  in  short,  that  the  law  of 
supply  and  demand  operating  in  the  respective 
classes  determines  wages  of  labor  and  wages  of 
management.  The  Marshal  Is  appear  unwilling  to 
go  thus  far ;  but  they  emphasize  the  idea  that  the 
efficiency  of  labor  as  well  as  the  amount  of  ante- 
cedent capital  exercises  a  potent  influence  upon 
wages.  Trades-unions,  they  think,  may  enable 
laborers  to  obtain  a  general  increase  of  wages, 
which,  however,  will  only  be  permanent  if  at- 
tained by  means  that  do  not  seriously  hinder  pro- 
duction, and  if  used  in  such  a  way  as  largely  to 
increase  at  least  the  personal  capital  of  the  labor- 
ers, and  so  to  add  much  to  their  efficiency  (p.  208). 

The  wealth  of  households.     Danson.    Oxford,  Clarendon 
pr.    12°. 

In  striking  contrast  with  the  scientific  spirit 
that  pervades  the  volume  just  discussed,  is  the  air  t 
of  breezy  popularity  that  characterizes  'The 
wealth  of  households.'  Why  the  author  chose  to 
disguise  a  treatise  on  political  economy  with  such 
a  title  is  an  unsolved  mystery.  We  hazard  the 
conjecture  that  the  reason  might  be  found  in  the 
same  trait  of  Mr.  Danson's  mind  which  has  led 
him  to  turn  the  customary  order  of  economic  dis- 
cussion all  topsy-turvy,  while  not  aiming  at  any 
novel  result.  His  book  was  originally  concocted 
for  the  benefit  of  his  children.  This  probably  ex- 
plains the  division  of  the  text  into  numbered  par- 
agraphs of  an  average  length,  that  suggests  a 
second  or  possibly  a  third  reader,  and  on  a  princi- 
ple of  logical  connection  that  has  no  parallel  out- 
side of  the  authorized  version  of  the  Bible. 

The  intimation  in  the  preface  is  not  necessary  to 
assure  the  reader  that  Mr.  Danson  has  been  a 
'  man  of  business.'  Nor  is  it  difficult  to  guess  the 
special  line  he  was  in.    The  able,  vigorous,  and 
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reiterated  defence  of  the  usefulness  of  the  '  dealer ' 
or  middleman  in  the  economical  structure  of  soci- 
ety might,  but  probably  would  not,  have  been 
penned  by  any  one  but  a  commission-merchant. 
As  might  be  expected,  the  author's  practical 
training  produces  the  best  results  in  those  parts  of 
the  subject  where  a  personal  concern  in  affairs  is 
essential  to  a  thorough  understanding.  His  chap- 
ters on  banking,  commerce,  and  credit  are  clear 
and  incisive.  There  is  no  striking  novelty  in 
them,  but  the  fresh  and  vigorous  style  clothes  the 
old  ideas  with  a  living  interest.  In  his  treatment 
of  the  fundamental  definitions  and  generally  ac- 
cepted principles  of  scientific  economics,  Mr.  Dan- 
son  is  in  many  respects  rather  original  than  convin- 
cing. While  deprecating  the  confusion  that  arises 
from  the  use  of  the  same  term  in  different  mean- 
ings, he  defines  « profit '  in  an  entirely  novel  man- 
ner, and,  on  the  strength  of  this,  goes  on  to  com- 
bat the  theories  of  profit  that  have  been  proposed 
by  economists  who  retain  the  old  definitions.  He 
maintains  that  profit  is  earned  only  by  risk  :  it  is 
therefore  inseparable  from  capital.  The  manager 
who  conducts  business  on  borrowed  capital  re- 
ceives only  wages  ;  for  the  lender  risks  the  loss  of 
his  capital,  and  the  additional  rate  of  (so-called) 
interest  he  receives  to  cover  the  risk  is  really  the 
'profit/  On  this  theory,  it  is  evident  that  Mr. 
Danson  would  limit  the  term  'interest'  to  the 
remuneration  for  loans  on  which  the  security  is 
absolutely  perfect,  or,  in  general,  to  a  purely  hypo- 
thetical quantity,  and  would  use  '  profit '  princi- 
pally to  denote  the  income  of  insurance  compa- 
nies. We  doubt  that  economists  generally  will 
follow  him. 

'  Rent '  is  another  term  in  respect  to  which  our 
author  courts  originality.  He  regie ts  the  variety 
of  meanings  assigned  to  the  word,  and  proceeds 
to  mend  matters  by  setting  forth  an  entirely  new 
one.  We  shall  not  follow  him  in  his  career. 
Ricardo  will  doubtless  survive  the  latest  sceptic's 
assault.  The  result  of  our  author's  doctrine  is 
wrought  into  a  radically  conservative  view  of  the 
modern  land-question.  Henry  George  is  neatly 
annihilated  by  a  demonstration  of  the  fact  that 
there  is  no  such  a  thing  as  an  *  unearned  incre- 
ment '  in  the  value  of  land.  The  general  treat- 
ment of  the  land-question  indicates  a  probability 
that  some  of  the  profits,  or  rather  '  wages,'  of  the 
commission-merchant  have  found  investment  in 
an  English  estate. 

On  the  labor  and  wages  question,  Mr.  Danson 
cleaves  to  the  old  school.  The  interests  of  labor 
and  capital  are  identical,  and  all  that  the  laborers 
have  to  do  is  to  eschew  trades-unions  and  become 
millionnaires  as  soon  as  possible.  Inspection-laws 
for  factories,  like  poor-laws,  are  inherently  vicious, 


and,  in  general,  laissez  faire;  some  of  which 
sentiments  indicate  that  a  Liverpool  commisBion- 
merchant  feels  under  no  necessity  of  advancing 
merely  because  the  rest  of  the  world  does. 

Wm.  A.  Duhnihg. 


SOME  RECENT  MINERALOG1CAL   TEXT- 
BOOKS. 

Manual  of  mineralogy  and  petrography.     By  Jajmb  D. 
Dana.    4th  ed.    New  York,  Wiley.  1*°. 

The  well-known  manual  of  Professor  Dana  ap- 
pears in  much  its  former  guise,  but  with  such 
alterations  as  are  needful  to  keep  it  abreast  of  the 
progress  made  in  mineralogical  and  petrographies! 
science  during  the  nine  years  which  have  elapsed 
since  the  publication  of  the  third  edition.  The  old 
arrangement  is  preserved  throughout,  which  will 
prove  acceptable  to  those  who  are  already  familiar 
with  the  book.  It  is  only  intended  for  an  ele- 
mentary treatise,  for  the  use  of  schools  or  of  the 
practical  miner  and  geologist :  hence  the  arrange- 
ment of  the  species  according  to  their  principal 
metallic  base  is  advantageous.  The  full  list  of 
American  localities  and  the  tables  for  determining 
minerals  are  also  valuable  addenda.  The  chapter 
on  rocks  has  undergone  extensive  changes.  The 
terms  '  petrography '  and  '  petrology  '  are  pre- 
ferred to  '  lithology,'  which  was  formerly  used. 
The  various  grounds  of  classification  are  stated, 
and  the  rocks  divided  into,  1°,  calcareous  ;  S°, 
fragmcntal,  not  calcareous ;  8°,  crystalline,  not  cal- 
careous. The  arrangement  of  the  members  of  the 
last  class  is  much  like  that  of  Rosenbusch.  The 
banded  and  schistose  varieties  are  classified  with  the 
massive  ones,  but  they  are  for  the  most  part  con- 
sidered *  metamorphic,'  by  which  term  the  writer 
seems  to  imply  that  they  are  altered  sediments. 
The  metamorphism  of  eruptive  rocks  into  schists 
seems  hardly  to  have  secured  recognition.  Alto- 
gether the  book  is  increased  by  only  forty-three 
pages,  but  its  many  improvements  will  secure  it  a 
welcome  among  all  teachers. 

Tables  for  the  determination  of  common  minerals.    By 
W.  O.  Cbosbt.    Boston,  J.  A.  Crosby.    8°. 

Professor  Crosby's  tables  are  intended  to  aid  be- 
ginners in  the  identification  of  the  commoner  min- 
erals, chiefly  by  means  of  their  more  apparent 
physical  properties,  and  then  to  show  them  how 
the  determination  may  be  confirmed  by  simple 
chemical  tests.  The  classification  is,  1°,  accord- 
ing to  Justre  (metallic  and  non-metallic):  2*,  ac 
cording  to  the  color  of  the  metallic,  and  the  streak 
of  the  non-metallic  minerals  ;  and,  8°,  according 
to  the  hardness.  In  this  way  forty-one  classes  are 
formed,  which  are  further  subdivided  in  the  ana- 
lytical key  by  specific  gravity,  texture,  crystal 
form,  cleavage,  etc.    The  method  is  the  result  of 
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five  yean'  practical  experience,  and  must  possess 
great  advantages  for  the  class  of  students  for 
whom  it  is  intended. 

A  catalogue  of  minerals  alphabetically  arranged.     By 
A.  H.  Chester.    New  York,  Wiley. 

Professor  Chester's  catalogue  is  best  described 
by  an  extract  from  its  preface:  "This  list  is  in- 
tended to  embrace  all  English  names  now  in  use 
in  the  nomenclature  of  mineralogy.  It  includes 
species;  varieties,  and  synonymes.  Well-authenti- 
cated species  are  put  in  full-faced  type.  Dead 
and  useless  names  have  been  omitted,  so  that  the 
catalogue  can  be  conveniently  used  as  a  check-list 
and  in  cataloguing  col  lections."  The  list  seems 
very  complete,  and  admirably  adapted  for  purposes 
stated  by  its  author.  G.  H.  Williams. 


THE  CHEMISTRY  OF  THE  SUN. 

Mb.  Lockybb's  new  book  is  unquestionably  the 
most  important  work  io  the  department  of  astro- 
nomical physics  which  has  appeared  for  several 
years :  it  is  especially  interesting  and  valuable  as 
coming,  not  from  a  compiler  and  dealer  in  second- 
hand materials,  but  from  an  original  worker,  who 
has  himself  made  most  of  the  observations  and 
investigations  on  which  his  conclusions  depend. 
We  do  not  mean,  however,  to  imply  that  he  either 
ignores  or  is  ignorant  of  the  work  of  others,  or 
fails  to  make  proper  use  of  it :  in  fact,  he  brings 
together  a  very  complete  account  of  all  that  bears 
upon  his  subject,  with  due  credit  to  his  fellow- 
workers  and  a  generous  appreciation  of  their  la- 
bors and  opinions,  even  when  their  conclusions 
differ  from  his  own. 

While  the  book  can  perhaps  hardly  be  called  a 
*  popular'  exposition  of  its  subject,  it  is  certainly 
not  un-popular,  —  not  unnecessarily  technical  or 
abstruse ;  and  the  vivid,  enthusiastic,  perhaps  here 
and  there  just  slightly  sensational,  style  of  the 
author  helps  to  make  it  attractive  :  so  that  it 
seems  likely  to  be  far  more  extensively  read  than 
most  volumes  of  its  class. 

The  main  purpose  of  the  writer  is  to  present  the 
spectroscopic  evidence  in  favor  of  the  hypothesis 
that  our  so-called  elements  are  not  truly  elemen- 
tary, but  so  constituted  that  they  can  be  broken 
up,  or  'dissociated,'  into  still  more  elementary 
components  by  the  action  of  heat ;  and  that  on 
the  sun  and  stare  they  are  actually  so  dissociated 
by  the  high  temperatures  there  prevailing. 

In  the  preface,  after  pointing  out  the  decom- 
posing power  of  higher  and  higher  temperatures 
as  actually  observed  in  our  laboratories,  the  author 
adds  as  a  sort  of  summary  of  his  argument,  '*  The 
question  then,  it  will  be  seen,  is  an  appeal  to  the 

The  chemistry  of  the  sun.  By  J.  Norman  Looktkb. 
Hew  Yotfc,  MacmflJan.   8°. 


law  of  continuity,  nothing  more  and  nothing  less. 
Is  a  temperature  higher  than  any  yet  applied  to 
act  in  the  same  way  as  each  higher  temperature 
which  has  hitherto  been  applied  has  done  ?  Or  is 
there  to  be  some  unexplained  break  in  the  uni- 
formity of  nature's  processes  ?  " 

The  first  seven  chapters  of  the  twenty-eight 
which  make  up  the  book  are  mainly  historical, 
occupied  with  an  account  of  spectroscopic  work 
previous  to  1866,  and  giving  perhaps  the  best 
rfauntf  of  the  work  of  Wollaston,  Fraunbofer, 
Kirohoff,  Angstrom,  and  others,  that  can  be  found 
in  the  same  space.  The  next  three  chapters  dis- 
cuss what  the  writer  calls  '  A  new  method  in  spec- 
troscopy,' and  its  results.  The  '  new  method ' 
consisted  merely  in  attaching  the  spectroscope  to 
a  telescope,  and  studying  the  spectrum  of  an 
object  in  detail,  instead  of  in  gross,  so  to  speak. 
Hoggins  seems  to  have  been  the  fit st  to  employ 
this  'new  method'  in  his  examination  of  the 
nebulae  in  1864  ;  but  Mr.  Lockyer  was  the  first  to 
employ  it  upon  the  solar  surface  in  1866. 

The  results  were  the  recognition  of  many  pe- 
culiarities in  the  spectra  of  sunspots  and  faculae, 
the  development  of  the  method  of  observing  the 
chromosphere  and  prominences  without  an  eclipse, 
and  the  detection  of  remarkable  modifications  of 
many  lines  in  the  spectrum,  such  as  widenings, 
reversals,  contortions,  etc.,  all  significant  and  evi- 
dently depending  upon  the  physical  conditions  of 
temperature  and  pressure  prevailing  at  that  special 
point  of  the  solar  surface  which  happens  to  be 
imaged  on  the  slit  of  the  spectroscope  at  the  mo- 
ment of  observation. 

This  is  followed  by  an  account  of  the  author's 
early  laboratory-work,  especially  his  investigation 
of  the  so-called  '  long  and  short  lines '  in  elemen- 
tary spectra,  and  the  coincident  lines  in  different 
spectra.     This  brings  us  down  to  1878. 

The  next  three  chapters  discuss  the  '  difficul- 
ties'  that  had  presented  themselves,  and  seemed 
to  require  a  remodelling  of  the  received  theories. 
Our  space  does  not  permit  a  presentation  of 
these  difficulties  here  ;  but  it  must  suffice  to  say 
that  they  are  such  as  absolutely  to  compel  us  to 
suppose  that  a  given  element,  such  as  iron  for  in- 
stance, either  gives  widely  different  spectra  under 
different  circumstances,  the  spectrum  tending  to- 
wards simplicity  under  the  very  highest  tempera- 
tures, or  else  that  it  is  decomposable. 

This  idea,  that  our  elements  are  only  relatively 
elementary,  while  really  composed  of  still  simpler 
substances,  is  no  new  one,  as  Mr.  Lockyer  himself 
points  out,  but  had  previously  been  brought  for- 
ward, and  more  or  less  strongly  advocated,  by 
Dumas,  Brodie,  Sterry  Hunt,  and  others,  though 
not  on  spectroscopic  grounds. 
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The  succeeding  chapters  give  us  an  account  of 
the  author's  elaborate  photographic  study  of  the 
solar  and  metallic  spectra,  a  fuller  statement  and 
discussion  of  the  dissociation  hypothesis,  and  a 
comparison  of  it  with  certain  test-experiments 
and  with  the  observations  that  have  been  made 
upon  the  spectra  of  sunspots  and  of  the  chromo- 
sphere. 

The  twenty-fifth  chapter  deals  with  the  results 
deduced  from  the  observations  of  recent  eclipses  ; 
the  twenty-sixth  is  devoted  to  the  'basic  lines/  to 
which  the  author  still  clings  with  something  like 
a  parent's  tenderness  for  a  feeble  child ;  the 
twenty-seventh  deals  with  the  spectroscopic  phe- 
nomena of  the  electric  arc ;  and  the  twenty -eighth 
and  final  chapter  gives  a  sort  of  summing-up  and 
general  application  of  the  hypothesis  to  the  phe- 
nomena of  solar  physics. 

As  to  the  *  basic  lines,'  which  if  really  existent 
would  amount  to  something  hardly  short  of  a 
demonstration  of  the  dissociation  hypothesis,  the 
author  frankly  concedes  that  tbe  apparent  coinci- 
dences between  tbe  lines  of  different  metals  are 
not  exact  when  examined  with  sufficient  disper- 
sion, but  he  maintains  that  the  near  approach  to 
coincidence  is  hardly  lees  significant,  and  ap- 
peals to  the  observations  of  lines  affected  in  the 
spectA  of  sunspots  and  prominences  to  show  that 
the  '  basic  lines '  are  essentially  different  from 
other  lines.  It  is  certainly  true,  that,  as  compared 
with  other  lines,  these  •  basic  lines '  are  observed 
with  very  disproportionate  frequency  and  inten- 
sity ;  but  to  most  spectroscoptsts  it  appears  that 
a  sufficient  explanation  exists  in  tbe  fact  that  each 
of  them  is  double  or  multiple,  having  each  of  the 
components  separately  affected.  In  most  cases 
the  thickening  or  reversal  of  a  line  is  a  very  deli- 
cate phenomenon,  difficult  to  make  out  at  best ; 
and,  when  two  or  more  such  lines  happen  to  stand 
close  together,  they  catch  the  eje  more  readily  : 
probably  that  is  all. 

Taking  the  whole  work  through,  it  may  be  said, 
that,  while  here  and  there  passages  are  open  to 
obvious  criticism  and  objection,  Mr.  Lockyer  un- 
doubtedly makes  out  a  strong  case  in  favor  of  his 
'dissociation  hypothesis*  by  showing  its  accord- 
ance with  the  phenomena  of  the  solar  and  stellar 
spectra.  At  the  same  time  the  alternative  hypoth- 
esis that  an  elementary  molecule,  without  break- 
ing up,  may,  after  the  analogies  of  allotropism, 
be  capable  of  very  different  modes  of  vibration 
under  different  circumstances  of  pressure,  den- 
sity, and  temperature,  and  so  give  entirely 
different  spectra,  —  this  hypothesis  seems  equally 
reconcilable  with  observed  facts.  And  it  does  not 
encounter  the  difficulties,  which  Mr.  Lockyer 
barely  alludes  to,  that  our  present  chemical  ele- 


ments seem  to  be  set  apart  from  all  compound 
bodies  by  Dulong  and  Pel  it's  law  of  atomic  beats, 
and  Men  del  jeffs  periodic  series.  Until  this  diffi- 
culty is  overcome,  —  we  do  not  mean  to  imply 
that  it  is  necessarily  insurmountable,  —  we  doubt 
whether  most  physicists  and  chemists  will  be  dis- 
posed to  abandon  entirely  the  hypothesis  of 
'  multiple  spectra '  for  that  of  *  dissociation/ 


Professor  Leidy,  in  tbe  Journal  of  comparative 
medicine  and  surgery,  communicates  his  observa- 
tions on  the  subject  of  tape-worms  in  birds.     He 
finds  that  birds  are  as  much  infested  with  intes- 
tinal worms  as  other  classes  of  animals,  and  that 
none  appear  to  be  exempt,  no  matter  what  may 
be  the  nature  of  their  food,  though  aquatic  birds 
appear  to  harbor  a  greater  number  of  specie*,  as 
exemplified   by  ducks  and   geese.      Among  the 
parasites,  tape-worms — mostly  of  the  genus  Tae- 
nia —  are  com  moo,  though  less  so  than  the  thread- 
worms.    The  domestic  fowl  in  Europe  has  been 
reported  to  harbor  half  a  dozen  different  species 
of  Taenia,  though  Leidy  has  observed  but  one  m 
our  domestic  fowl,  and  this  but  rarely.     In  the 
turkey,  guinea-fowl,  and  pea-fowl,  no  species  has 
been  observed.     In  tbe  sagp-fowl  (Ontrocercus 
urophasianus),   tape-worms  are    often    found  in 
large  numbers,  sometimes  so  as  to  distend  tbe  in- 
testines :  the  species  seems  to  be  Taenia  microps 
Diesing.     The  reed-bird  or  rice  bird  (Dolichonyx 
oryzivorous)   is    also    infested   with    tape-worms 
(Taenia  pestifeia).      Leidy  has  found  that  in  a 
bunch  of  a  dozen  obtained  in  tbe  Philadelphia 
market  three  or  four  individuals  will  contain  this 
parasite.     The  thin  birds  are  the  ones  especially 
affected,  the  fat  ones  being  commonly  exempt. 
Tape-worms  have  also  been  found  in  the  yellow- 
breasted  chat  (Icteria  virens),  the  cow-bird  (Mo)o- 
thrus  ater),   the  quail  (Ortyx    virginianus),  tbe 
chuck- wills- widow  (Antrostomus  carolinensis),  tbe 
blue  heron  (Florida  coerulea),  the  robin  (Turdos 
migratorius),     the  woodcock    (Philohela  minor), 
and  in  tbe  horned  grebe  (Podiceps  cornurus). 

—  Dr.  Wilcox  of  Washington,  D.C.,  writes  to 
the  Medical  record  that  the  cow-boys  of  Idaho 
treat  animals  affected  with  '  loco  *  poisoning,  to 
which  he  has  already  referred  in  Science,  by  am- 
putating the  tails  of  tbe  affected  animals.    The 
paralysis  is  due  to  congestion  of  the  spinal  cord, 
the  posterior  parts  of  the  body  being  first  affected. 
The  plants  which  are  charged  with  producing  this 
poisoning  are  Oxytropis  Lambertii,  Astragalus  mol- 
liriinus,  and  possibly  others  of  the  leguminosae. 
The  cow-boys  call  these  plants '  larkspur,'  although 
true  larkspur  is  not  found  in  their  line  of  march, 
nor  at  the  season  when  loco-poisoning  occurs. 
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COMMENT  AND  CRITICISM. 

The  risumi  of  the  evidence  concerning  thought- 
transferrence  which  Dr.   Morton  Prince  of  the 
Boston  city  hospital  drew  up  for  presentation  to 
a  medical  society,  and  which  is  now  reprinted  in 
pamphlet  form,  seems  to  us  eminently  judicious. 
It  embodies  such  a  judgment  on  this  interesting 
bat  exceedingly  difficult  subject  as  an  intelligent 
man  who  has  carefully  studied  the  evidence,  and 
is  competent  to  weigh  it,  may  now  fairly  hold. 
Dr.  Prince  begins  by  hastily  narrating  the  salient 
points  in  the  history  of  the  Society  for  psychical 
research,  and  then  summarizes  the  Creery  experi- 
ments, those  with  Messrs.  Smith  and  Blackburn, 
and  those  carried  on  by  Mr.  Malcolm  Guthrie,  all 
of  which  are  by  this  time  familiar  to  American 
readers,  an  article  recounting  them  having  ap- 
peared in  the  Popular  science  monthly  for  August 
last.    The  evidence  adduced  by  the  above-named 
and  similar   experiments   is,  according    to  Dr. 
Prince,  as  follows :   First,   we  have  as   experi- 
menters a  number  of  gentlemen  noted  for  their 
integrity,  and  whose  standing  would  exclude  all 
intention  at  deceit  on  their  own  part.     Second, 
tbe  experimenters,  after  considerable  previous  ex- 
perience, arrange  the  conditions  of  the  experi- 
ments so  as  to  exclude  by  every  possible  device 
all  possibility  of  communication  by  the  ordinary 
channels,  including  collusion.    They  are  allowed 
to  arrange  tbe  conditions  according  to  their  own 
option  in  such  a  way  as  to  test  in  tbe  most  strin- 
gent manner  the  phenomena  under  investigation. 
In  this  way  the  experiments  differ  essentially 
from    those    made    with    ordinary    professional 
spiritualists  and  mind-readers.    Under  these  strin- 
gent conditions,  results  are  obtained  showing  that 
the  thoughts  of  one  mind  have  been  communi- 
cated in  some  way  to  another.    Third,  the  experi- 
menters conclude  that  the  communication  has 
been  made  by  direct  thougfrt-transf errence. 


that  overlooked  sources  of  fallacies  may  yet  ap- 
pear. The  phenomena  in  question  cannot  be  es- 
tablished beyond  the  possibility  of  a  doubt  until 
both  observers  and  subjects  have  been  very  much 
multiplied.  The  opinions  held  by  Dr.  Prince  him- 
self as  to  the  evidence  seem  to  us  amply  justified 
by  the  facts.  The  opinions  are  these :  1°.  All  the 
evidence  that  we  posses*,  such  as  it  is,  goes  to 
prove  that  certain  persons,  under  certain  favorable 
conditions,  can  become  cognizant  of  tbe  thoughts 
of  another  without  any  communication  by  the 
senses  ;  2°.  That  the  best  working  hypothesis  that 
we  possess  is  in  favor  of  direct  thought-transfer- 
rence  as  an  explanation ;  8°.  A  priori,  there  is 
nothing  inherently  impossible  or  improbable  in  the 
hypothesis  ;  4°.  The  subject  must  be  considered  as 
still  subjudice,  and  needs  further  investigation  to 
settle  the  question  beyond  possibility  of  doubt. 
Dr.  Prince  disposes  very  neatly  of  those  critics 
who  would  set  aside  the  evidence  gathered  in 
England  because  from  time  immemorial  similar 
claims  have  been  made  by  spiritualists,  clairvoy- 
ants, and  the  like.  He  calls  such  objections  il- 
logical and  unscientific,  for  there  is  not  the  slight- 
est parallel  between  the  two  cases.  "  No  physical 
experiments  in  the  laboratory  have  been  more  un- 
der the  control  of  tbe  chemist  and  the  physiologist 
than  have  these.  The  subjects  have  given  them- 
selves up  to  the  experimenters,  not  occasionally 
and  fitfully,  but  day  after  day.  Any  and  every 
sort  of  condition  has  been  cheerfully  acquiesced 
in  and  imposed."  Dr.  Prince  concludes  his  inter- 
esting paper  by  cautioning  all  persons  against  con- 
founding the  evidence  for  thou  ght-transf errence 
with  the  muscle- reading  of  the  professional '  mind- 
readers  '  The  more  the  intelligent  public  hears 
about  though t-transf errence,  the  more  it  is  con- 
vinced that  a  conclusion  is  going  to  be  reached  by 
a  study  of  the  evidence  solely,  and  not  by  abuse 
and  sarcasm  aimed  at  the  gentlemen  who  are 
giving  their  time,  their  labor,  and  their  money  to 
these  investigations. 


Dr.  Prince,  in  commenting  on  this  summary  of 
the  evidence,  says  that  tbe  opinions  of  the  experi- 
menters themselves  are  of  undoubted  value,  but 

No.  217-1887. 


In  1888  A  commission  was  appointed  in  Germany 
to  consider  and  report  on  the  advantages  and  dis- 
advantages of  vaccination.  In  the  commission 
were  three  anti-vaccinationists.  The  following  are 
among  the  conclusions  reached  by  the  commis- 
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sion,  wboee  report  has  recently  been  made.  The 
length  of  time  for  which  vaccination  protects 
against  small-pox  varies  greatly  in  different  per- 
sons, but  in  the  mean  it  is  about  ten  years.  1°. 
Re-vaccination  is  necessary  ten  jears  after  the 
primary  operation  ;  2°.  Two  well-marked  vesicles 
are  necessary  to  insure  a  successful  protective 
vaccination  ;  8°.  There  is  no  evidence  as  to  any 
increasing  special  disease  or  of  general  mortality 
which  can  be  considered  as  due  to  the  introduction 
of  vaccination ;  4°.  The  use  of  animal  vaccine  is 
preferable ;  5°.  Vaccination  should  not  be  per- 
formed while  scarlet-fever,  measles,  diphtheria, 
whooping-cough,  typhus,  or  erysipelas  are  epi- 
demic or  unusually  prevalent  in  the  neighbor- 
hood :  6°.  Infants  should  not  be  vaccinated  before 
they  are  three  months  old  unless  small-pox  is 
prevalent  in  the  vicinity  ;  7°.  The  greatest  care  as 
to  the  cleanliness  and  disinfection  of  the  instru- 
ments used  for  vaccination  should  be  insisted  on. 


We  heartily  indorse  most  of  these  views  and 
recommendations.  The  objection  to  vaccination 
during  the  prevalence  of  communicable  diseases, 
with  possibly  the  exception  of  erysipelas,  is,  we 
think,  not  a  valid  one.  If  any  of  these  diseases 
exists  in  the  family  where  there  are  children  un 
protected  from  small -pox,  vaccination  should 
undoubtedly  be  deferred  until  the  danger  of  con- 
tagion iB  passed.  But  in  our  large  cities  these  dis- 
eases are  so  continuously  present,  that,  if  vaccina- 
tion were  to  be  postponed  until  they  disappeared, 
we  fear  the  operation  would  never  be  performed, 
and  we  should  soon  have  a  vast  amount  of  sus- 
ceptible material  which  would  furnish  a  rich  field 
for  the  propagation  of  small-pox.  The  admonition 
in  reference  to  the  care  of  the  lancet  is  well-timed 
and  important,  and  is  a  precaution  which  is  too 
apt  to  be  overlooked,  both  in  private  and  public 
vaccination.  Passing  the  lancet  through  an  alco- 
hol flame  will  accomplish  the  object  in  a  perfectly 
satisfactory  manner,  or,  if  the  vaccine-point  is  it- 
self used  to  scarify,  the  danger  is  equally  avoided. 


Crudbli,  as  the  result  of  a  long  observation 
of  malaria  in  Italy,  finds  that  while  a  certain 
amount  of  moisture  is  necessary  for  its  develop- 
ment, yet  it  is  by  no  means  confined  to  swampy 
and  low  regions,  but  is  often  met  with  in  elevated 
regions.  In  a  recent  discussion  of  this  subject  be- 
fore the  Boston  society  for  medical  observation, 
Dr.  Bowditch  reported  a  case  of  malaria  which  he 


believed  to  have  developed  in  the  Adirondacks. 
Dr.  Folsom  had  observed  that  many  cases  occur  in 
comparatively  elevated  localities,  referring  espe- 
cially to  an  outbreak  in  a  small  town  in  the  west- 
ern part  of  Massachusetts,  in  which  all  the  cases 
occurred  on  the  tof  *  of  a  hill.  It  was  his  experi- 
ence that  persons  might  live  for  a  time  in  a  well- 
developed  malarial  region  and  remain  free  from 
the  disease  while  there,  and  subsequently  have 
the  disease  manifest  itself  after  a  year's  residence 
in  another  place. 

The  subject  of  hypnotism,  which  has  become 
so  famous  through  the  recent  experiments  of 
Charcot,  engaged  the  attention  of  Dr.  W.  A. 
Hammond  of  New  York  some  six  years  ago.  At 
that  time  he  hypnotized  a  young  man  in  the  pres- 
ence of  the  members  of  the  New  York  medico- 
legal society,  causing  him  while  in  this  condition 
to  commit  imaginary  thefts  and  assaults.  Dr. 
Hammond  prefers  the  name  'eyggigooscisnT  to 
that  of  '  hypnotism ; '  meaning  the  agreement  of 
one  mind  with  another  mind,  —  a  condition  of 
automatism  in  which  acts  are  performed  without 
the  conscious  willing  of  the  subject.  Dr.  Ham- 
mond finds  that  persons  who  are  educated  and  are 
accustomed  to  direct  others  are  not  so  easily  ren- 
dered hypnotic  as  those  who  have  alwaj  8  occupied 
subordinate  positions.  Mesmerism,  so  called,  is 
closely  allied  to  hypnotism.  The  theory  of  Mes- 
mer  was,  that  there  was  an  inherent  quality  or 
power  in  the  person  operating,  which  accounted 
for  the  effects  produced  ;  whereas  the  peculiarity 
is  in  the  subject,  and  any  one  can  put  such  a  sub- 
ject into  the  hypnotized  condition. 


The  problem  of  protecting  from  adulteration 
the  food  Bupply  of  large  cities  is  one  of  increasing 
difficulty  and  complexity.  For  its  successful  solu- 
tion it  depends  not  only  on  energetic  and  intelli- 
gent inspectors  but  on  the  active  support  of  public 
opinion.  The  recent  report  of  Dr.  Saunders,  pub- 
lic analyst  for  the  city  of  London,  shows  that  in 
one  case,  at  least,  where  the  first  of  the  above  con- 
ditions is  conspicuously  present  the  second  is  con- 
spicuously lacking.  The  report  states  that  the 
public  at  large  continues  to  show  marked  apathy 
toward  the  working  of  the  food  inspection  lavs, 
and  that  if  the  inspectors  were  not  ordered  to 
secure  samples  independently  of  complaints  being 
made,  no  check  would  exist  upon  the  adulteration 
of  the  foods  and  drugs  sold  in  the  city  of  London. 
During  the  year  1886  the  department  made  one 


V 


Anil.  1,  1887.  J 


SCIENCE. 


309 


hundred  and  eighty-eight  analyses,  *  of  which 
sixty-one  were  of  milk,  twenty-two  of  whisky, 
nine  of  gin,  sixteen  of  mustard,  twenty-seven  of 
drugs,  ten  of  disinfectants,  six  of  water,  four  of 
butter  and  butterine,  and  the  remainder  of  mis- 
cellaneous articles.  The  discrepancies  of  opinion 
between  analysts  resulting  from  the  employment 
of  separate  methods,  and  the  unsatisfactory  char- 
acter of  some  of  the  laws  relating  to  food  supply, 
are  given  as  reasons  which  have  prevented  the 
work  of  the  department  from  impressing  itself 
more  firmly  upon  the  community.  The  water 
supply  of  the  city  has  maintained  its  high  charac- 
ter during  the  year,  the  same  freedom  from  or- 
ganic impurity  noted  in  previous  reports  having 
still  existed. 


In  a  presidential  *  address  —  now  published 
as  a  magazine  article  —  before  the  Society  for  the 
study  of  comparative  psychology,  Dr.  T.  Wesley 
Mills  of  McGill  university  said  a  great  many  in- 
teresting things  about  the  objects  and  problems 
of  that  department  of  science  which  the  society 
was  founded  to  advance.  Animals,  he  said,  are 
the  ■  poor  relations '  of  man  :  the  latter  is  one  of 
them  not  only  in  body  but  in  mind.  But  poor 
relations -though  they  are,  yet  "in  not  a  few  re- 
spects they  are  not  only  equal,  but  superior  to 
man."  Dr.  Mills  grants  that  it  is  not  inconceiv- 
able that  special  faculties,  not  existent  in  the 
lower  animals  (we  presume  he  uses  the  adjective 
*  lower'  merely  in  deference  to  a  custom  of  some 
antiquity)  have  been  implanted  in  man,  but  the 
trend  of  investigation,  he  asserts,  is  to  establish  the 
fact  that  at  least  the  germ  of  every  human  faculty 
does  exist  in  some  species  of  animal.  Brutes 
reason,  says  the  writer.  They  can  and  do  form 
abstract  conceptions.  They  have,  furthermore,  a 
moral  nature,  and  are  capable  of  forming  a  con- 
ception of  right  and  wrong.  Man  has  only  de- 
veloped a  superiority  to  the  brute  because  of  "  his 
social  tendencies,  resulting  in  the  division  of 
labor,  with  its  consequent  development  of  special 
aptitudes,  and  its  outcome  in  the  enormous  amount 
of  force  which  he  can,  on  occasion,  bring  to  bear 
against  the  various  tendencies  making  for  his 
destruction.'' 

Now,  before  Dr.  Mills  puts  forward  any  such 
conclusions  as  these,  or  goes  to  work  with  the 
method  and  premises  he  has  assumed,  be  must 
first  establish  the  legitimacy  of  that  method  and 
those  premises.    And  to  do  this  he  must,  we 


fancy,  meet  the  argument  of  Prof.  C.  Lloyd 
Morgan  on  the  subject  of  the  study  of  animal  in- 
telligence. That  he  has  not  faced  this  argument  is 
evidenced  by  his  naive  and  apparently  conclusive 
question,  "  Since  from  experiments  on  the  brains 
of  the  lower  animals  we  argue  as  to  the  nature  of 
the  brain  of  man,  why  may  we  not  pursue  the 
comparative  method  for  the  soul?"  Perhaps  we 
may ;  but  it  must  be  done  under  such  limitations, 
and  in  the  light  of  such  considerations,  as  Pro- 
fessor Morgan  has  indicated.  The  first  and  most 
fundamental  of  these  is,  that,  while  we  are  justi- 
fied in  believing  in  the  existence  of  intelligence  or 
mind  in  animals,  it  must  be  steadily  borne  in 
mind  that  this  has  to  be  interpreted  not  only  by 
human  consciousness,  but  in  terms  of  it  Again, 
in  all  the  stories  related  of  the  intelligence,  moral- 
ity, and  so  forth,  of  animals,' there  are  two  dis- 
tinct elements,  —  first,  certain  actions  performed 
under  certain  external  circumstances,  which  may 
be  called  facts ;  and,  secondly,  certain  inferences 
which  are  drawn  from  the  facts.  These  inferences 
must  be  rigidly  excluded  from  the  class  of  facts ; 
and,  when  so  excluded,  that  portion  of  them 
which  is  ejective  must  be  treated  as  such,  and  not 
as  objective.  These  limitations  and  considerations 
carry  with  tbem  many  consequences,  but  we  can 
find  in  Dr.  Mill's  address  no  evidence  that  he  has 
ever  given  them  any  consideration. 


The  best  methods  for  the  disposal  of  garbage 
must  necessarily  differ  according  to  circum- 
stances. For  some  communities  its  utilization  in 
the  feeding  of  swine  is  a  practical  solution  of  the 
problem  ;  while  for  others  no  better  way  seems  to 
have  been  devised  than  to  deposit  it  at  sea,  so  far 
,  from  land  as  to  preclude  the  possibility  of  its  re- 
turn by  wind  or  tide.  Still  another  plan  is  that 
of  its  destruction  by  fire  or  cremation,  —  a  plan 
which  theoretically  is  perhaps  the  most  satisfac- 
tory from  a  sanitary  stand-point,  but  one  in  regard 
to  which  practically  there  seem  to  be  so  many 
difficulties  as  thus  far  to  have  prevented  its  adop- 
tion in  the  largest  cities  of  the  United  States. 
This  problem  is  now  being  discussed  at  Milwaukee, 
Wis.  One  proposition  is  to  take  the  garbage  to 
the  country  and  then  feed  it  to  animals,  another 
is  to  deposit  it  in  the  waters  of  the  lake,  and  a 
third  to  consume  it  by  fire.  A  company  proposes 
to  erect  two  cremators,  at  an  expense  of  ten  thou- 
sand dollars,  for  this  purpose,  claiming  that  the 
running  expenses  will  not  exceed  $15.50  per  diem 
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During  the  past  winter,  which  was  an  un- 
usually* severe  one  at  sea,  the  fish  commission 
succeeded  in  hatching  thirty-five  million  cod-eggs, 
bringing  the  young  up  by  hand,  so  to  speak,  to 
the  age  of  self-feeding  adolescence,  and  turning 
them  loose  into  the  ocean.  This  crop  will  be 
4  ripe '  four  or  five  years  hence.  The  fish  commis- 
sion will  also  attempt  to  repeople  our  coastal 
waters  with  halibut,  the  supply  of  this  valuable 
food-fish  having  been  depleted  in  waters  where  it 
was  once  common.  The  attempt  will  probably  be 
first  made  to  plant  the  halibut  in  Chesapeake  Bay. 
Advices  just  received  from  New  Zealand  state  that 
a  million  and  a  half  white-fish  ova,  sent  by  Pro- 
fessor Baird  from  North ville,  Mich.,  last  Decem- 
ber, to  Sir  Julius  Vogel  of  New  Zealand,  arrived 
there  in  January  in  excellent  condition,  only  five 
hundred  having  died. 


CRUELTY  OF  OLD  CUSTOMS. 

We  have  several  times  referred  to  the  case  of 
Rukmibhai,  the  native  lady  whose  wrongs  aroused 
so  general  a  feeling  of  sympathy  in  England  and 
India ;  but,  as  the  case  now  appears  to  be  on  the 
point  of  reaching  a  crisis,  it  may  be  well  to  re- 
capitulate the  facts  briefly,  as  given  by  the  Cal- 
cutta correspondent  of  the  London  Times.  Ruk- 
mibhai was  married,  according  to  Hindoo  usage, 
at  the  age  of  eleven,  to  a  youth  some  years  her 
senior.  She  remained  at  her  parents'  house,  was 
carefully  educated,  and  grew  up,  according  to  all 
accounts,  into  a  refined  and  highly  cultivated 
lady.  Some  eighteen  months  ago  she  published 
in  the  Times  of  India,  under  the  nom  de  plume  of 
4  A  Hindoo  lady,'  a  series  of  forcible  and  striking 
letters  on  the  miseries  entailed  on  her  sex  in 
India  by  the  barbarous  customs  of  infant-mar- 
riage and  enforced  widowhood.  Last  year  her 
husband  tried  to  get  her  to  live  with  him,  and,  on, 
her  refusing,  instituted  a  suit  for  the  restitution 
of  conjugal  rights,  in  the  Bombay  high  court. 
The  case  was  tried  in  the  first  instance  by  Mr.  Jus- 
tice Pin  hey,  when,  it  having  been  proved  that  the 
husband  was  too  poor  to  support  her,  was  utterly 
ignorant  and  uneducated,  —  in  fact,  a  mere  coolie, 
—  and  was,  moreover,  consumptive,  the  judge  ex- 
pressed the  opinion  that  it  would  be  a  barbarous, 
cruel,  and  revolting  thing  to  compel  her  to  live 
with  such  a  man.  He  further  held  that  such  suit 
could  not  lie  under  Hindoo  law,  and  dismissed  it. 

The  husband  appealed,  and  the  case  was  argued 
before  the  chief  justice  and  Mr.  Justice  Bayley. 
Those  learned  judges,  while  expressing  their  en- 
tire sympathy  with  Rukmibhai,  felt  compelled  to 
rule  that  Mr.  Justice  Pinhey  was  wrong  in  law, 


and  remanded  the  case  to  the  lower  court  for  trial 
on  its  merits.  It  has  now  been  reheard  before 
Mr.  Justice  Farran.  Rukmibhai's  counsel  could 
only  repeat  that  his  client  bad  never  consented  to 
the  marriage,  and  never  regarded  the  man  as  her 
husband ;  that  the  husband  was  poor,  ignorant, 
and  unhealthy  ;  and  that  if  ordered  to  return  to 
him  she  would  be  forced  to  disobey,  and  was  pre- 
pared to  take  the  consequences.  The  court  had 
no  option  save  to  pass  an  order  that  she  should 
join  her  husband  within  a  month.  Should  she 
fail  to  do  so,  she  would  be  liable  to  six  months' 
imprisonment.  The  case  has  excited  much  sym- 
pathy among  the  Anglo-Indian  community.  The 
English  newspapers  are  publishing  articles  and 
letters  on  the  subject,  and  steps  are  being  taken  in 
Bombay  to  raise  a  fund  on  her  behalf.  Among 
the  native  community,  however,  hardly  a  single 
voice,  except  that  of  Mr.  Malabari,  a  Parsee  gen- 
tleman, has  been  raised  in  her  favor,  and  the  so- 
called  reformers  who  agitate  loudly  for  represen- 
tative institutions,  etc.,  say  no  word  for  the  altera- 
tion of  the  cruel  law  which  the  Bombay  court  has 
been  reluctantly  compelled  to  enforce. 

Upon  this  case  the  Times  comments  as  fol- 
lows :  "  There  can  be  no  doubt  to  which  side 
opinion  in  this  country  will  incline.  Our  corre- 
spondent tells  us  a  tale  of  monstrous  wrong  and 
of  injustice  in  the  disguire  of  law.  But  the  dis- 
guise, unfortunately,  is  impenetrable.  The  law 
is  the  law,  and  in  the  view  of  Rukmibhai's  fel- 
low-countrymen there  is  nothing  shocking  or  re- 
volting in  the  end  which  it  has  been  employed  to 
serve.  The  Hindoo  marriage-law  can  claim,  with 
justice,  to  have  the  sanction  of  immemorial  usage. 
Whether  it  is  based  or  not  on  a  correct  interpre- 
tation of  the  sacred  books,  —  and  there  is  room 
for  grave  doubt  on  this  point,  — it  has  prevailed 
for  some  thirty  centuries,  and  it  is  closely  inter- 
woven with  the  moral  and  religious  sentiments 
of  the  people.  Religion  pronounces  that  every 
Hindoo  girl  must  be  married.  The  parent  who 
has  an  unmarried  daughter  of  full  age  in  his 
house  is  not  only  an  offender  against  social 
usage,  but  is  guilty  of  a  religious  crime,  threat- 
ened with  puisbment  in  a  future  slate,  and  one 
which  his  outraged  neighbors  will  not  be  sat- 
isfied to  leave  to  its  deferred  theological  sanc- 
tion. The  father  would  be  a  degraded  man. 
His  daughter,  therefore,  must  be  married  to 
some  one,  and  if  no  fit  person  is  forthcoming, 
she  must  be  joined  to  some  unfit  person,  and  this 
at  the  earliest  age  possible,  so  as  to  settle  the  mat- 
ter and  make  things  safe  for  the  father.  Ruk- 
mibhai has  been  treated  with  somewhat  excep- 
tional favor  in  having  had  her  marriage  ceremony 
put  off  until  she  was  eleven  years  of  age.    Many 
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Hindoo  girls  are  married  much  earlier,  in  their 
seventh  or  eighth  year,  and  once  married,  there  is 
no  escape  possible  for  them.  Wifedom  may  be  a 
revolting  servitude,  but  widowhood  is  a  living 
death.  The  widow  is  an  outcast,  with  no  civil 
rights  and  no  social  standing.  Her  proper  place 
would  have  been  on  her  husband's  funeral  pile, 
but  since  tuttee  has  been  forbidden,  a  fate  more 
cruel,  an  agony  more  prolonged,  has  been  the  ap- 
pointed lot  of  the  woman  who  survives  her  lord. 
Now,  whatever  we  may  think  of  this  system,  it 
is  quite  certain  that  it  commends  itself  to  Hindoo 
feeling.  So  strong  is  the  sentiment  in  favor  of  it 
that  Lord  Dufferin  has  not  ventured  to  attempt  a 
change  in  the  law.  He  has  sounded  native  opinion 
on  the  subject ;  he  has  consulted  the  local  admin- 
istrations, and  the  replies  he  has  received  have 
been  unanimous  against  any  legislative  interfer- 
ence. Rukmihhai  is,  therefore,  a  wife  in  the  eye 
of  the  law,  and  a  wife  she  must  remain. 

"  The  present  feeling  of  the  Hindoo  community 
in  favor  of  the  existing  marriage-law  has  been 
signified  in  a  variety  of  ways.  "When  there  was 
talk  of  the  possibility  that  the  government  might 
interfere  to  change  the  law,  a  large  meeting  was 
held  at  Bombay  to  protest  against  such  a  course. 
It  was  not  unanimous,  but  the  voice  of  the  ma- 
jority was  given,  not  only  against  a  compulsory 
change  in  the  law,  but  in  support  of  the  law, 
which  they  cherished  as  being  of  social  and  re- 
ligious importance.  The  daily  conduct  of  the 
people  is  in  agreement  with  this  declaration.  They 
inflict  the  social  penalties  which  are  the  main 
sanction  of  the  law,  and  without  which  the  law 
would  speedily  fall  into  disuse.  But  as  long  as 
there  is  a  minority  of  dissentients,  social  penalties 
are  not  very  dreadful  to  those  who  can  dare  to 
face  them.  The  meeting  at  Bombay  shows  u8 
only  what  the  men  think,  and  it  Bbows  us  that 
even  they  are  not  entirely  of  one  mind.  It  tells 
us  nothing  about  the  women.  We  know  from 
Rokmibhai's  case  that  there  is  one  woman,  at 
least,  who  has  cut  herself  free  from  the  supersti- 
tions and  prejudices  of  her  country.  As  educa- 
tion spreads,  and  as  the  medical  missions  to  women 
begin  to  bear  the  full  fruit  which  we  may  expect 
from  them,  the  number  of  the  emancipated  will 
grow.  Hindoo  women  will  learn  the  rights  of 
their  sex  elsewhere,  and  will  demand  a  share  in 
them  for  themselves.  It  is  the  women  who  suffer 
under  the  present  Hindoo  marriage-law,  and  it  is 
from  one  of  their  number  that  the  first  act  of 
open  rebellion  has  come.  We  trust  that  the  ex- 
ample will  be  of  service  towards  a  general  enfran- 
chisement of  the  sex.  When  the  day  comes  at 
which  the  women  refuse  to  be  bound  by  the  ty- 
rannical rule  imposed  upon  them,  the  men  may 


resolve  as  they  will,  but  they  will  be  forced  to 
yield  nevertheless  ;  and  we  are  quite  sure  that  the 
sacred  books  will  be  found  quite  elastic  enough  to 
justify  both  parties,  the  rebels  and  the  consenters 
to  the  rebellion.  The  process  of  change  may  be 
slow.  The  customs  of  thirty  centuries  are  net  to 
be  uprooted  at  a  stroke.  It  will  be  enough  if 
there  is  some  progress  made.  If  Rukmibhai  finds 
even  a  few  who  will  support  her  in  her  stand,  she 
will  have  dealt  no  light  blow  at  the  law  which  has 
driven  her  to  revolt." 


PARIS  LETTER, 

The  sugar-beet  industry  in  northern  Germany 
is  in  great  apprehension,  owing  to  the  destructive 
effects  of  a  newly  described  parasite,  a  nematoid 
worm,  which,  according  to  M.  A.  Girard's  recent 
paper  read  before  the  Academy  of  sciences,  is 
doing  great  damage  in  the  beet-fields.  This  worm 
is  found  at  the  end  of  the  roots,  in  the  Bo-called 
*  suckers'  of  the  smaller  radicules,  and  uses  for  its 
own  benefit  all  the  alimentary  matters  absorbed 
by  the  roots.  The  consequence  is,  that  the  plant 
soon  withers  and  dies.  But  not  so  the  animaL 
It  is  ploughed  out  of  ground  to  be  swallowed  by 
any  chance  animal.  It  is  finally  expelled,  in  good 
order,  perhaps  in  a  beet-field,  where  it  immediate- 
ly begins  again  its  depredations.  No  method  is 
yet  known  for  the  destruction  of  this  parasite.  It 
is,  however,  of  some  value  to  know  how  it  lives. 

An  interesting  paper  on  therapeutics  has  been 
published  by  M.  Jacobelli,  who  is  trying  to  cure 
pulmonary  tuberculosis  by  means  of  inhalation  of 
caustic  vapors,  believing  they  will  cause  the  ulcers 
on  the  lungs  to  heal.  No  good  results  have  yet 
been  detected,  and  it  does  not  seem  likely  that  any 
will  be  obtained.  Unless  the  vapors  kill  the  bacil- 
lus, there  does  not  seem  to  be  any  possibility  of  a 
useful  influence.  Tuberculosis  is  the  result  of  the 
presence  of  the  bacillus  ;  and  so  long  as  this  mi- 
crobe remains  in  the  body,  tubercular  symp- 
toms must  be  present.  As  the  old  saying  goes, 
'  Svblata  causa,  tollitur  effectus,'  and  in  this  case 
it  is  not  the  cause,  but  a  symptom  only,  that,  very 
uselessly  it  seems,  is  being  combated. 

The  French  government  has  recently  obtained 
from  Greece  permission  ro  prosecute  archeologi- 
cal  investigations  in  what  remains  of  Delphi. 
This  city  was,  except  Olympia,  the  most  impor- 
tant sanctuary  of  ancient  Greece,  and  it  contained 
an  abundance  of  art-specimens,  which  made  it 
quite  a  magnificent  gallery.  It  is  generally  be- 
lieved that  the  remains  of  the  temple  of  Delphi, 
at  present  covered  by  a  small  fort,  contain  many 
specimens  of  great  interest  for  archeology  and 
art.      The  American  government  petitioned  for 
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the  same  privilege,  but  was  forestalled  by  the 
French  delegates,  owing  to  the  perseverance  of 
MM.  de  Mouy  and  de  Montholon.  Whether 
French  or  American  workers  do  the  work,  mat- 
ters little :  the  essential  thing  is,  that  it  be  well 
done  and  profitable  to  archeology. 

A  recent  paper  read  at  a  meeting  of  the  Bio- 
logical society  spoke  at  length  of  the  possibility 
of  obtaining  glass  or  crystal  lenses  thick  enough  to 
resist  a  pressure  of  a  thousand  atmospheres.  In 
order  to  study  de  visu  the  influence  exerted  on 
animals  by  high  pressures,  it  was  desired  to  fix 
in  an  iron  or  steel  apparatus  a  lens  allowing  a 
constant  supervision  of  what  was  going  on  inside. 
Quartz  was  first  used,  but  it  could  not  withstand 
more  than  four  or  five  hundred  atmospheres. 
Then  glass  was  used,  and  also  a  different  manner 
of  securing  it.  The  results  were  very  good.  By 
means  of  the  leather  half-cylinder  used  in  hy- 
draulic presses,  the  glass  lens  was  very  well  held 
and  made  fast,  and  the  lens  itself  (fifteen  milli- 
metres thick  and  forty  in  diameter)  supported  a 
pressure  of  a  thousand  atmospheres  without  the 
slightest  inconvenience. 

The  first  two  numbers  of  the  Annales  de  Tin- 
stitvt  Pasteur  have  been  published,  under  Pro- 
fessor Duclaux's  direction.  They  contain  much 
good  material.  Jn  the  first  number  there  is  an 
interesting  letter  from  Pasteur,  concerning  anti- 
rabic  inoculations  in  general.  The  second  num- 
ber contains  a  paper  by  M.  Roux  on  culture- 
methods  for  antirabic  microbes,  which  will  be  of 
use  to  many.  Dr.  Gamalela  has  contributed  a 
long  and  very  interesting  paper  on  paralytic  rabies, 
showing  that  this  form  of  the  disease,  considered 
uncommon,  and  believed  by  M.  Peter  to  result 
only  from  experimental  rabies,  is  in  fact  common, 
and  has  been  frequently  met  with  by  himself  and 
others. 

The  vine-growers  of  Algeria  are  now  seriously 
troubled  by  the  destruction  caused  in  their  vine- 
yards by  an  insect,  Altica  ampelophaga,  which 
threatens  to  become  a  curse,  very  troublesome, 
but  less  dangerous  than  phylloxera  has  been  to 
continental  vineyards.  This  insect  is  becoming 
very  numerous,  and  its  effects  are  considerable 
already.  In  pome  places  more  than  a  third  part 
of  the  whole  production  is  destroyed  by  it.  It 
feeds  on  grape-vine  leaves  only,  eating  them  as 
fast  as  they  appear,  and  ultimately  killing  the 
vine.  As  it  is  a  very  prolific  insect,  giving  over 
five  generations  in  a  single  summer,  much  is  to  be 
feared  from  it.  During  the  winter  it  hides  in  re- 
cesses under  the  bark  of  trees,  under  dead  leaves, 
in  the  earth,  etc.  Many  methods  have  been  tested 
to  destroy  it,  but  those  that  are  good  cost  too 
much.     This   plague  has  been  long    known    in 


Spain.  In  mediaeval  times  public  prayers  were 
ordered  in  Andalusia  when  the  insects  became 
too  numerous.  It  is  unnecessary  to  say  that  no 
results  whatever  were  noticed,  and  even  Catholic 
Spain  now  deems  it  better  policy  to  try  and  fight 
the  plague  without  asking  for  supernatural  aid. 

At  a  recent  meeting  of  the  Biological  society, 
M.  Ch.  Ozanam  presented  a  paper  on  the  use  of 
carbonic  acid  as  an  anaesthetic.  The  carbonic 
acid,  mixed  with  air,  is  inhaled.  The  anaesthesia 
so  induced  is  a  very  complete  one,  without  danger, 
and  may  last  a  long  time.  M.  Ozanam  has  used 
this  method  in  operations  on  man,  and  is  quite 
satisfied  with  the  result.  These  facts  have  been 
confirmed  by  M.  Gribant.  It  must  be  noticed 
that  the  anaesthetic  properties  of  carbonic  acid 
have  long  been  known.  Carbonic  acid  was  most 
likely  the  first  anaesthetic  used,  as  it  has  been 
surmised  that  the  anaesthesia  induced  by  the  phy- 
sicians of  ancient  Egypt  and  Greece  was  due  to 
the  carbonic  acid  evolved  by  the  contact  of  vine- 
gar and  marble. 

M.  E.  Berillon  has  recently  published  an  excel- 
lent little  book  giving  an  accurate  account  of 
Paul  Bert's  work  in  physiology.  It  is  equally 
readable  for  scientists  and  the  general  public. 
The  principal  results  of  M.  Bert's  work  in  the  vari- 
ous branches  of  physiology  are  analyzed  and  ex- 
plained in  a  very  clear  and  correct  manner,  and  a 
list  of  his  principal  contributions  is  appended. 

A  new  medical  paper  has  just  been  started  by 
Professor  Grancherof  the  Paris  medical  school.  It 
is  the  Bulletin  medical,  and  is  expected  to  prove  a 
success.  Medical  papers  are  generally  of  little 
value  in  France,  save,  of  course,  those  which  con- 
tain only  original  matter.  The  papers  intended  to 
keep  practitioners  well  posted  upon  the  progres 
of  medical  science  are  very  incomplete.  None 
can  compare  with  the  Lancet  or  British  medical 
journal,  or  with  the  best  American  papers.  Many 
of  tbem  are  worth  nothing,  and  it  is  a  wonder 
they  contrive  to  live.  The  Bulletin  medical  has 
correspondents  abroad  in  great  number,  and  con- 
tains a  great  deal  of  matter  in  the  shape  of  origi- 
nal contributions,  chemical  lectures,  reviews  of 
books  and  scientific  papers,  society  transactions, 
etc.    It  is  published  twice  a  week.  V. 

Paris,  March  9. 


GEOGRAPHICAL  NOTES. 

Asia. 

The  Russians  and  the  English  are  equally  ear- 
nestly engaged  in  exploring  central  Asia.  Mr.  A. 
D.  Carey  of  the  Bombay  civil  service  is  now  mak- 
ing a  journey  of  considerable  interest.  Nature 
says,  "Mr.  Carey  left  India  in  May,  1886,  and 
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marched  through  Ladak  into  northern  Tibet 
(Changtao)  as  far  as  the  Mangtsa  Lake,  and  then 
struck  northward,  descending  on  the  plain  of 
Turkestan,  near  Kiria.  He.  thus  traversed  over 
three  hundred  miles  of  country  which  had  never 
before  been  visited  by  a  European.  The  altitudes 
on  this  section  of  the  journey  were  always  very 
great,  the  track  running  usually  at  about  sixteen 
thousand  feet  above  the  sea.  while  one,  at  least,  of 
the  passes  crossed,  was  calculated  to  reach  nine- 
teen thousand  feet.  After  a  stay  at  Kiria  and 
Khotan,  the  Khotan  River  was  followed  to  its 
junction  with  the  Tarim  ;  the  route  then  lay  along 
the  latter  river  to  Sarik,  and  then  across  a  stretch 
of  desert  to  Sh&h-Yarand  Kuchar.  From  the 
latter  place  the  Tarim  was  followed  down  to  a 
point  where  it  turns  southward  towards  Lake 
Lob.  From  this  point  the  towns  of  Kurla  and 
Karastaber  were  visited,  and  about  the  end  of  the 
year  the  Tarim  was  struck  again  and  tracked 
down  to  Lob-Nor.  Thus  the  whole  length  of  the 
Tarim  has  been  explored.  The  country  along  its 
banks  is  described  as  flat  and  reedy,  and  the 
people  extremely  poor  and  miserable.  Mr.  Carey 
pitched  his  camp  at  the  village  of  Ch&klik,  some 
distance  south  of  the  lake,  and  close  to  the  foot  of 
the  great  range  of  mountains  which  forms  the 
northern  scarp  of  the  Tibetan  highlands.  On 
April  80,  1886,  Mr.  Carey  started  from  this  vil- 
lage on  a  journey  southward  into  Tibet,  over  a 
pass  in  the  Altvn  Tagh  range,  and  onward  by  a 
track  occasionally  used  by  the  Kalmucks.  Since 
this  start,  nothing  has  been  heard  of  Mr.  Carey, 
but  it  is  presumed,  that,  after  spending  the  sum- 
mer and  autumn  in  travelling  over  the  elevated 
region,  he  has  returned  to  Turkestan  to  winter." 

Africa. 

Stanley's  expedition  arrived  at  the  mouth  of 
the  Kongo  on  March  18.  According  to  Nature, 
Stanley,  on  his  arrival  at  Stanley  Falls  with  the 
first  contingent  of  his  expedition,  about  250  men, 
will  proceed  at  once  to  Emin  Pasha,  without  wait- 
ing for  the  rest  of  his  party.  No  doubt  he  will  be 
re-enforced  by  some  of  Tippo's  men.  The  main 
body  will  follow  as  soon  as  the  steamers  are  able 
to  land  them  all  at  Stanley  Falls,  but  first  a  camp 
will  be  established,  at  some  distance  from  the 
Falls,  as  a  base  of  operations. 

The  reports  published  by  the  Kongo  association 
on  the  state  of  affairs  on  the  upper  Kongo  are  a 
strong  contrast  with  letters  published  by  the  Paris 
geographical  society.  Some  details  on  the  loss  of 
the  Stanley  Falls  station  are  given,  and  the  fear  is 
expressed  that  the  Arabs  might  attack  the  Ban- 
galla  station.  Besides,  the  intercourse  on  both 
shores  of  Stanley  Pool  is  said  to  be  interrupted  by 


the.nativea  attacking  the  caravans.  It  is  probable 
that  Stanley's  negotations  with  Tippo-Tip  may 
lead  to  the  establishment  of  friendly  relations  be- 
tween the  Arabs  and  the  Kongo  Free  State.  The 
latest  news  says  that  Tippo-Tip  is  to  be  appointed 
chief  of  the  Stanley  Falls  station. 

Lieutenant  Baert,  who  explored  the  Mongalla, 
states  that  at  the  farthest  point  reached  by  him  it 
is  only  thirty  feet  wide  and  four  or  five  feet  deep. 
This  place  is  very  near  Junker's  Ali-Kobo,  on  the 
Welle.  Baert's  statement  shows  plainly  that  the 
Mongalla  is  not  the  lower  course  of  any  one  of  the 
rivers  the  sources  of  which  were  explored  by 
Junker,  but  that  its  drainage  area  is  a  small 
one. 

Dr.  Zintgraff,  who  visited  West  Africa  a  few 
years  ago.  has  been  commissioned  by  the  German 
government  to  explore  the  river  system  of  the 
Cameroon  districts  in  the  little  steamer  Nachtigal. 
He  intends  to  visit  the  Cameroon  Mountains.  As 
laxge  quantities  of  caoutchouc  are  said  to  be  ob- 
tained there,  he  will  be  accompanied  by  an  ex- 
pert in  that  material. 

America. 

It  must  be  regretted  that  congress  failed  to  ap- 
propriate the  money  demanded  for  a  survey  of 
the  boundaries  between  Alaska  and  the  British 
possessions,  and  between  the  south-western  terri- 
tories and  Mexico.  Besides  its  being  desirable 
from  a  scientific  point  of  view,  it  is  practically  of 
great  importance.  The  discovery  of  rich  gold- 
deposits  near  the  boundary  between  British  Colum- 
bia and  Alaska  may  furnish  grounds  for  another 
quarrel  between  the  United  States  and  Canada. 
The  boundary,  as  defined  by  the  treaty  with  Rus- 
sia, follows  the  summit  of  the  mountains  situated 
parallel  to  the  coast  as  far  as  longitude  141°  west, 
and  is  in  no  place  more  than  thirty  nautical  miles 
from  the  coast-line.  Of  course,  this  definition  is 
very  vague,  and  disputes  between  American  and 
Canadian  miners  may  be  expected  if  the  survey 
is  not  soon  undertaken. 

Polar  regions. 

Mr.  A.  Mc Arthur's  prospects  of  being  success- 
ful in  his  enterprise  of  reaching  the  north  pole  are 
not  very  promising.  He  left  Winnipeg  only  a 
few  weeks  ago  on  the  way  to  Hudson  Bay.  A 
few  days  ago  his  companion  returned  to  Winni- 
peg, having  left  him  to  go  on  alone.  Neverthe- 
less, McArthur  may  do  good  scientific  work  in 
Hudson  Bay,  if  he  resolves  to  confine  himself  to 
researches  in  that  region. 

According  to  the  Dagblad  of  Copenhagen,  the 
population  of  northern  Greenland,  about  the  end 
of  1885,  was  4,414  (2,119  males  and  2,296  females); 
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that  of  southern  Greenland,  5,500  (2,557  males 
and  2,948  females).  The  increase  of  population 
in  1885  was  86  in  the  northern  and  81  in  the 
southern  part.  The  slow  but  steady  increase  forms 
a  favorable  contrast  to  the  rapid  decrease  in  the 
English  and  American  parts  of  arctic  America. 
The  Danish  government  takes  care  of  the  natives, 
who  fully  repay  the  outlay  of  the  government  by 
the  produce  of  their  hunting  and  fisheries.  The 
English  and  Americans,  though  they  claim  the 
country,  leave  them  to  the  mercy  of  whalers  and 
traders,  whose  disastrous  influence  will  destroy 
them  within  a  short  time. 

The  whalers  who  annually  visit  Baffin  Bay 
state  that  the  enormous  mass  of  land-ice  which,  in 
1884,  extended  from  the  shore  of  Baffin  Land  to 
a  distance  of  about  sixty  miles,  did  not  give  way 
until  the  summer  of  1886.  The  ships  were  unable 
to  approach  the  coast  from  Cape  Bowen  to  Cape 
Searle  for  three  years.  After  the  ice  bad  broken 
up,  whales  were  found  in  great  numbers  in  Cum- 
berland Sound  and  near  Cape  Mercy,  while  in  the 
previous  years  hardly  any  were  met  with  on  these 
grounds. 

NOTES  AND  NEWS. 

The  U.  S.  coast  survey  lost  one  of  its  most 
capable  assistants  recently  by  the  death  of  Mr. 
Carlisle  Terry,  jun.,  who  died  at  his  home  in  Co- 
lumbus, Ga.  Mr.  Terry  was  a  young  man  of  great 
promise,  and  his  work  on  the  Pacific  coast  during 
the  past  winter  had  been  most  successful,  being 
highly  commended  by  the  authorities  at  Wash- 
ington. 

—  A  halibut  weighing  thirty-four  pounds  and 
measuring  forty-one  inches  in  length  was  cap- 
tured recently  in  the  lower  Potomac,  near 
Colonial  Beach .  This  is  the  first  authentic  case  of 
a  halibut  in  fresh  water.  Hitherto  it  was  sup- 
posed that  the  vicinity  of  Long  Island  was  the 
extreme  southern  limit  of  the  habitat  of  this  fish. 
The  specimen  caught  in  the  Potomac  has  been  pre- 
served in  alcohol  by  the  Smithsonian  institution, 
and  a  cast  has  been  made  and  placed  on  exhibi- 
tion in  the  national  museum. 

—  Three  fine  specimens  of  carp  have  been 
caught  in  a  net  in  the  lower  Potomac,  one  weigh- 
ing over  seven  pounds.  The  fish  commission  have 
preserved  these  fish  in  their  large  aquaria  at 
Washington.  Several  white-fish  and  bass  were 
also  taken  in  the  same  locality.  These  are  evi- 
dences or  the  good  results  attained  by  the  U.  S. 
fish  commission  in  the  propagation  of  food-fishes. 

—  The  gem-collection  in  the  national  museum 
has  just  been  enriched  by  the  addition  of  the  pearls 


and  diamonds  given  to  President  Van  Buren  by 
the  Imaum  of  Muscat.  These  valuable  jewels 
have  been  lying  in  the  vaults  of  the  treasury  for 
nearly  forty  years,  and  were  previously  on  ex- 
hibition in  the  patent  office ;  but  some  of  them 
were  abstracted,  and  they  were  placed  in  the 
treasury  vaults.  There  are  one  hundred  and  fifty 
pearls  and  one  hundred  and  six  diamonds,  the 
latter  aggregating  twenty-one  carats  in  weight 

—  Prof.  C.  V.  Riley,  the  entomologist  of  the 
agricultural  department,  has  gone  to  California 
to  investigate  various  matters  which  have  been 
demanding  the  attention  of  his  bureau  for  some 
time.  His  special  mission  is  to  investigate  the 
Col  tony  cushion  scale,  an  insect  imported  from 
Australia,  which  is  doing  immense  damage  to 
the  citrus-orchards  of  California. 

—  The  new  naval  observatory,  for  which  con- 
gress appropriated  (400,000  several  years  ago,  is 
to  be  built  in  the  near  future.  Mr.  Richard  M. 
Hunt  of  New  York  has  been  appointed  architect 
of  the  building.  Contracts  for  the  work  on  the 
observatory  will  be  made,  and  the  building  opera- 
tions will  shortly  begin. 

— The  second  spring  meeting  of  the  Indiana 
academy  of  sciences  will  be  held  on  May  19  and 
20,  1887,  at  the  *  Shades  of  Death,'  near  Wave- 
land,  Montgomery  county,  Ind.  This  place  is 
situated  on  the  banks  of  Sugar  Creek,  which 
here  passes  through  a  deep  gorge  cut  in  the  sub- 
carboniferous  sandstone. 

—  The  Marine  laboratory  of  the  Johns  Hopkins 
university  has  been  opened  at  Nassau,  New  Provi- 
dence, West  Indies,  under  the  direction  of  Dr.  W. 
K.  Brooks. 

—  The  Harvard  natural  history  society,  having 
for  a  number  of  years  been  in  a  particularly  dor- 
mant state,  has  recently,  by  the  energetic  work  of 
its  president,  Mr.  Nolan,  sprung  into  life  again. 
Under  its  auspices  there  will  be  a  series  of  weekly 
lectures,  or  rather  talks,  at  the  society's  rooms, 
upon  the  local  fauna  and  flora.  The  first  of  the 
course  is  announced  for  March  SO,  to  be  delivered 
by  Mr.  Samuel  Garman,  upon  the  reptiles  of 
Massachusetts.  Other  talks  will  follow,  on  the 
Wednesday  evening  of  each  week,  by  Mr.  S.  H. 
Scudder  on  butterflies,  Dr.  J.  8.  Kingsley  on 
Crustacea,  Mr.  James  Emerton  en  Spiders,  Mr. 
William  Brewster  on  birds,  and  others  not  jet 
announced. 

—  Mr.  William  H.  Dall  of  the  Smithsonian  in- 
stitution has  just  returned  from  a  trip  to  Florida, 
embracing  a  trip  up  the  Caloosahachee  River, 
where  he  went  in  search  of  fossils.  His  trip  was 
most  successful.    This  deposit  was  first  discovered 
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two  jean  ago,  and  the  first  visit  to  the  fossil  re- 
gion was  made  last  year  by  Professor  Heilprin  and 
Mr.  Wilcox  of  Philadelphia.  About  half  of  this 
immense  deposit  is  of  an  almost  extinct  class,  and 
the  remainder  is  of  similar  material  to  that  found 
farther  south,  notably  in  the  West  Indies.  Mr. 
Ball  considers  this  fonsil  deposit  the  finest  yet 
found  in  the  United  States.  On  Little  Saratoga 
Bay  a  rock  was  found  in  which  there  were  frag- 
ments of  Indian  pottery  of  rude  workmanship, 
showing  that  the  occupation  of  Florida  dates  back 
into  the  earlier  ages. 

—  The  U.  S.  coast  survey  is  about  to  begin 
operations  in  the  field,  after  a  suspension  of  six 
months.  The  following  work  has  thus  far  been 
mapped  out  by  the  superintendent.  The  geodetic 
levelling  party,  consisting  of  Assistants  J.  B. 
Weir,  J.  E.  McGratb,  and  W.  B.  Fairfield,  have 
suspended  work  in  Mississippi  and  Alabama,  the 
appropriation  for  its  continuance  being  exhausted, 
and  have  returned  to  Washington.  This  party 
will  take  the  field  again  in  New  York,  and  will 
run  a  line  of  precise  spirit  levels  around  the  main 
harbor  of  New  York,  connecting  all  the  bench- 
marks and  tidal  stations  with  this  line  of  levels, 
and  with  the  New  York  end  of  the  transconti- 
nental line.  This  line  will  also  be  connected  with 
the  line  of  levels  which  extends  up  the  Hudson 
River  from  New  York  to  Albany.  A  detailed 
hydrographic  survey  of  a  portion  of  Baltimore 
harbor  will  be  commenced  on  the  1st  of  April  by 
Assistants  W.  J.  Yinal  and  E.  L.  Taney,  under 
the  immediate  supervision  of  the  engineer,  N.  H. 
Hutton,  of  the  Baltimore  harbor  board.  All  the 
parties  on  the  Pacific  coast  have  received  instruc- 
tions to  take  the  field,  the  appropriations  being  in 
such  condition  that  the  work  will  probably  be 
carried  on  continuously  from  May  1  to  Dec.  1 .  The 
telegraphic  longitude  parties  in  charge  of  Assist- 
ants Edwin  Smith  and  C.  H.  Sinclair  are  instruct- 
ed to  take  the  field  between  April  1  and  20. 
Their  first  work  will  be  the  connection  of  David- 
son's observatory,  San  Francisco,  with  Salt  Lake 
City.  This  promises  an  important  link  in  the 
longitude  determinations  of  the  Transit  of  Venus 
station  near  Fort  Selden  in  New  Mexico.  The 
topographical  and  triangulation  parties  will  take 
the  field  on  the  coast  of  Maine  about  the  first  of 
May,  or  earlier  if  the  season  permits.  Three  or 
four  topographical  parties  on  the  north  side  of 
Long  Island  Sound  are  expected  to  fill  in  the  few 
gaps  in  the  topography  that  now  exist  between 
the  shore-line  and  the  New  York,  New  Haven, 
and  Hartford  railroad.  Assistant  J.  F.  Pratt  and 
Sub-assistant  Fremont  Morse  have  been  instructed 
to  make  a  preliminary  topographical  reconnais- 
sance of  Washington  Territory  on  the   Pacific 


coast.  A  survey  of  this  uninhabited,  unapproach- 
able, and  almost  unknown  portion  of  the  Pacific 
coast  is  greatly  needed. 

—  There  are  sixty  candidates  for  the  fellowship 
of  the  Royal  society  this  year,  about  the  average 
number  for  the  last  four  or  five  years.  The  coun- 
cil will  in  April  select  fifteen  of  these  for  recom- 
mendation to  the  society,  and  the  election  will 
take  place  on  the  9th  of  June. 

—  The  next  session  of  the  National  academy  of 
sciences  will  be  held  in  Washington,  D.C.,  be- 
ginning Tuesday,  April  19, 1887,  at  11  a.m. 

—  Dr.  R.  N.  Oust,  well  known  for  his  valuable 
linguistic  and  ethnological  treatises,  and  particu- 
larly for  his  works  on  the  '  Modern  languages  of 
the  East  Indies '  and  the  '  Modern  languages  of 
Africa,'  is  preparing  a  similar  work  on  the  'Mod- 
ern languages  of  Oceania.' 

—  A  reproduction  of  part  of  the  map  in  the  first 
bulletin  issued  by  the  New  England  meteorological 
society  was  given  in  Science  for  Jan.  2,  1885.. 
Thirty-six  observers  then  contributed  to  the  soci- 
ety's records.  The  number  is  now  a  hundred  and 
fifty. 

—  For  five  years  the  Brookville,  Ind.,  society  of 
natural  history  have  given  a  course  of  free  popu- 
lar lectures.  The  course  this  year  has  thus  far 
been  the  most  popular  of  the  series.  The  follow- 
ing lectures  have  been  given  this  winter :  Oct.  15, 
'  The  study  of  man,'  by  D.  G.  Brinton ;  Nov.  26r 
'  The  intelligence  of  instinct,'  by  J.  P.  D.  John  ; 
Dec.  17,  *  World-building,'  by  George  M.  Maxwell ; 
Jan.  14,  'The  study  of  mythology,'  by  L.  H. 
Thomas;  Feb.  4,  'Three  weeks  without  waUr,' 
by  H.  W.  Wiley.  The  following  lectures  are  yet 
to  be  given  :  March  11,  '  Life  among  the  Japan- 
ese,' by  T.  C.  Mendenhall ;  April  1,  '  Our  national 
park,'  by  J.  M.  Coulter ;  April  29,  '  Agassiz,'  by 
D.  S.  Jordan. 

—  Dr.  Peale  has  brought  together  in  his  paper 
on  the  mineral  springs  of  the  United  States, 
(Bull.  U.  S.  geol.  surv.,  No.  82,  Washington)  an 
immense  amount  of  information  about  the  min- 
eral springs  of  this  country.  The  list  was  formed 
primarily  to  aid  in  the  statement  of  the  commer- 
cial value  of  mineral  waters  as  part  of  the  miner- 
al resources  of  the  United  States ;  buj,  it  will  have 
a  much  wider  usefulness  than  that  would  imply. 
It  is  small  praise  to  say  that  this  list  is  the  most 
comprehensive  that  has  yet  been  issued.  The 
most  complete  before  this,  that  of  the  American 
medical  association,  mentions  about  five  hundred 
localities ;  while  Dr.  Peale  has  collected  data  as  to 
2,822  localities,  including  more  than  8,000  springs. 
Even  this  is  necessarily  an  imperfect  enumeration, 
and  must  be  regarded  as  '  preliminary  to  more  dr- 


316 


SCIENCE. 


IVol.  IX  ,  No.  217 


tailed  work.*  Id  addition,  the  list  contains  analy- 
ses of  more  than  800  springs,  and,  wherever  pos- 
sible, the  temperature,  volume,  and  character  of 
each  spring  are  given.  Only  those  who  have  done 
similar  work  can  appreciate  the  amount  of  thank- 
Jess  drudgery  involved  in  this  useful  paper. 


LETTERS  TO  THE  EDITOR. 

*m*The  attention  of  scientific  men  is  called  to  the  advantages 
■of  the  correspondence  columns  of  Scmrci/br  placing  promptly 
on  record  brief  preliminary  notices  of  their  investigations. 
Twenty  copies  of  the  number  containing  his  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  as  brief  ae  possible.  The 
writer's  name  is  in  all  cases  required  ae  proof  of  good  faith. 

Barometer  exposure. 

About  noon  of  Feb.  18  the  barometer  at  Blue  Hill 
observatory  began  to  fall  rapidly,  and  continued  to 
•do  so  until  about  9  p.m.  During  this  fall  the  wind 
steadily  increased  in  velocity,  and  between  8  and  9 
p.m.  was  blowing  almost  a  hurricane.  Immediately 
after  9  p.m.  the  hurricane-like  roar  of  the  wind  sud- 
denly ceased.  Glancing  up  at  the  observatory  baro- 
graph, I  saw  that  it  was  rapidly  rising,  and  within 
-two  or  three  minutes  had  risen  more  than  a  tenth  of 
an  inch.  The  barograph  is  of  the  Draper  pattern, 
and  multiplies  three  times.     The  accompanying  dia- 

fram  is  a  copy  of  the  part  of  the  barograph  trace  on 
eb.  18,  showing  the  rapid  rise  in  pressure  referred 
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to.     There  was  thunder  and  lightning  for  about  an 
hour  preceding  and  following  this  sudden  rise. 

The  following  are  the  wind- velocities  in  miles  per 
hour  for  each  five  minutes  as  obtained  from  a  Hahl 
anemograph :  — 

Time  (P.M.) 8.80   8.85   8.40    8.45    8.50    8.55 

Velocities  (mUes) 65      60      64      80      71      09 

After  9.50  the  velocity  varied  but  little  for  several 
hours.  It  is  seen  that  between  9  and  9.05  p.m.  there 
was  a  sudden. decrease  in  the  wind-velocity  of  about 
35  miles,  coinciding  with  the  sudden  rise  in  pressure ; 
and,  furthermore,  each  of  the  less-marked  fluctua- 
tions of  the  barograph  curve  following  this  is  con- 
nected inversely  with  corresponding  variations  in 
the  wind's  velocity. 

The  change  in  wind-velocity  was  evidently  con- 
nected with  the  rise  of  the  barograph  at  9  p.m.;  and 
the  question  presents  itself,  Was  the  rise  of  the  baro- 
graph evidence  of  an  actual  existing  difference  of 
pressure  in  the  atmosphere,  or  was  it  a  merely  me- 
chanical effect  of  the  wind  sucking  the  air  out  of 


buildings  while  the  wind-velocity  was  high,  and 
allowing  it  to  flow  in  again  as  the  wind-velocity 
decreased  ? 

From  what  we  know  of  the  connection  of  wind- 
velocities  with  barometric  gradients,  it  would  be 
anticipated  that  such  a  difference  of  pressure  in  the 
atmosphere  as  would  cause  a  rise  of  the  barometer  at 
any  point  to  the  extent  of  a  tenth  of  an  inch  in  a 
minute  or  two,  would  give  rise  to  an  enormous  in- 
crease in  wind-velocity.  But,  instead  of  finding  the 
increased  wind-velocity  with  the  rise  of  pressure, 
there  was  just  the  opposite :  hence  the  inference  is, 
that  the  rise  of  the  barograph  was  due  to  the  de- 
creased wind- velocity  relieving  the  stress  on  the  air 
in  the  building. 

On  examining  the  barograph  trace  obtained  by 
Professor  Davis  at  the  Harvard  laboratory,  ten  miles 
north  of  Blue  Hill,  it  is  found  that  an  almost  identi- 
cal and  equal  jump  of  the  barograph  curve  occurred 
within  a  few  minutes  of  the  rise  at  Blue  Hill ;  so 
that,  whatever  the  origin  of  the  rise,  it  was  evidently 
due  to  some  general  cause  acting  similarly  over  a 
comparatively  large  area. 

The  observations  of  the  signal  service  taken  all 
over  the  United  States  at  10  p.m.  show  that  there 
existed  at  that  time  a  large  cyclonic  storm  central- 
north  of  Lake  Superior.  The  circulation  of  the  wind, 
as  well  as  the  bending  of  the  isobars,  also  give  un- 
doubted evidenoe  of  the  existence,  at  the  same  time,  of 
a  small  secondary  over  New  England. 

An  explanation  of  the  sudden  decrease  of  -wind- 
velocity  henoe  suggests  itself.  Previous  to  9  p.m. 
the  vicinity  of  Boston  was  on  the  outer  edge  of  the 
secondary,  where  the  isobars  were  greatly  crowded 
and  the  wind-velocity  high  ;  but  at  9  p.m.  it  suddenly 
entered  the  progressing  central  area  of  the  secondary, 
where  the  pressure  was  more  uniform,  and  the  wind- 
velocity  immediately  decreased.  This  explanation 
necessarily  involves  the  assumption  that  the  pressure 
in  the  vicinity  of  Boston  was  lower  after  9  p.m.  than 
preceding  it,  and  the  apparent  rise  was  merely  a  sub- 
jective effect  due  to  the  wind.  No  other  assumption 
seems  to  me  reasonable,  especially  when  we  find  si 
10  p.m.  the  wind  over  a  small  area  circulating  around 
and  centring  in  toward  southern  New  England. 

H.  Helm  Claytos. 
Blue  Hill  meteor,  observ.,  March  95. 


On  certain  electrical  phenomena. 

I  hasten  to  acknowledge  that  I  unintentionally 
misrepresented  Dr.  Shufeldt  in  one  sentence  of  my 
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65       81       86      48       85       15       IB      80      87      86 


letter  in  Science  y  No.  213.  I  was  wrong  in  affirming 
that  he  stated  that  he  had  never  observed  such  ex- 
hibitions in  Washington;  for  what  he  really  said 
was,  that  he  had  never  observed  them  as  far  an  his 
own  person  was  concerned. 

I  hope  Dr.  Shufeldt  will  be  equally  ready  to  admit 
that  he  has  misrepresented  me  in  his  reply  to  my  re- 
marks (Science,  No.  216),  where  he  has  omitted  the 
essential  part  of  one  of  my  sentences,  and  altered  the 
remaining  part,  even  going  so  far  as  to  include  the 
* mangled  remains*  in  quotation-marks.  Any  one 
who  will  take  the  trouble  to  examine  my  first  letter 
will  see  that  what  I  really  advised  him  to  do  was  to 
critically  examine  his  facts,  "  possibly  eliminating  a 
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few  of  them/*  etc.  Everybody  will  understand  the 
meaning  of  the  sentence,  which  was,  that  a  close 
examination  of  what  he  had  assumed  to  be  facts 
might  lead  to  the  rejection  of  a  part  thereof. 

But  it  is  also  perfectly  plain  that  all  of  this  has  real- 
ly no  bearing  on  the  point  at  issue.  It  is  always 
easy  to  quibble  about  words  and  phrases,  while  it  is 
not  always  easy  to  avoid  error  in  observation  or 
erroneous  deductions  from  correct  observations. 

If  Dr.  Shufeldt's  observations  and  conclusions  are 
correct,  they  are  of  the  highest  importance,  and  they 
must  be  subjected  to  the  most  searching  examina- 
tion before  acceptance.  I  must  still  confess  that 
there  is  much  that  is  mysterious  to  me  in  his  account 
of  his  sensations  and  observations.  I  do  not  under- 
stand what  he  means  by  saying,  "  My  entire  system 
seems  to  become  thoroughly  charged  with  this  ani- 
mal electricity."  His  "sense  of  the  most  profound 
relief,"  etc.,  in  the  case  of  the  mulatto  girl,  is  a 
mystery  to  me.  His  inability  to  use  any  other  than 
a  rubber  penholder,  and  the  statement  that  "even 
then  the  constant  passage  of  the  electricity  is  exceed- 
ingly exhausting  during  most  of  the  time,"  are  hard 
nuts  for  me  to  crack.  In  short,  the  whole  matter 
hinges  upon  the  question  with  which  my  first  letter 
closed,  —  "Is  man  one  of  the  extremely  small  num- 
ber of  animals  having  specialized  electrical  organs  ?  " 
for  only  in  that  case  is  the  expression  *  animal  elec- 
tricity '  properly  applicable.  In  that  letter  I  gave 
reasons  for  the  belief  that  all  such  phenomena,  the 
existence  of  which  was  certainly  established,  were 
nothing  more  than  cases  of  accidental  electrification 
by  well-known  methods  and  under  long-recognized 
conditions ;  that  under  similar  conditions  no  differ- 
ences among  individuals  could  exist;  that  such 
electrifications  had  been  known  for  a  long  time, 
and  that  no  extension  of  well-established  principles 
was  needed  for  their  explanation. 

To  this  statement  nothing  need  be  added  until 
Dr.  8hufeldt,  or  some  one  else,  shows  that  it  is  in- 
sufficient to  account  for  observed  facts. 

T.  0.  M. 

Terre  Haute,  March  87. 


A  sensitive  wind-vane. 

In  the  last  number  of  Science,  under  '  A  sensitive 
wind-vane,'  the  statement  *  The  notation  is  the  same 
as,'  etc.,  should  be  •  The  notation  is  opposite  that/ 
*tc.  H.  Allen. 

Washington,  B.C.,  March  25. 

As  suggested  by  Mr.  Allen  in  his  interesting-  letter 
in  Science,  No.  216,  it  is  important  first  to  determine 
what  is  meant  by  a  sensitive  vane,  and  still  more  im- 
portant, in  my  judgment,  to  determine  what  kind 
of  a  vane  is  wanted  in  meteorological  observations. 
I  have  experimented  a  good  deal  with  both  the  long, 
heavy  vanes,  and  those  which  are  short  and  light. 
Neither  variety,  as  ordinarily  constructed,  is  satis- 
factory. I  have  more  than  once  seen  two  large 
1  standard '  vanes,  on  the  roof  of  the  office  of  the 
chief  signal  officer  in  Washington,  sullenly  staring 
each  other  in  the  face,  while  a  very  light  breeze  held 
a  short  and  very  light  vane  nearly  at  right  angles  to 
both  of  them.  Such  performances  are  confusing,  to 
say  the  least.  But  it  seems  to  me  not  impossible  to 
have  one  vane  which  shall  satisfy  all  the  require- 
ments. The  desired  conditions  are  to  be  met  with  in 
what  is  known  as  the  dead  beat  galvanometer.    In 


this,  the  needle  under  the  action  of  a  steady  current, 
whether  strong  or  feeble,  moves  to  its  proper  posi- 
tion, does  not  go  beyond  it,  and  does  not  vibrate 
about  it.  This  is  brought  about  by  making  use  of  a 
force  opposing  the  movement  of  the  needle,  which 
increases  with  the  angular  velocity  of  the  needle, 
and  is  zero  when  the  needle  is  at  rest.  Something 
of  the  same  kind  ought  to  he  accomplished,  and  I 
think  may  be.  for  the  wind-vane.  The  force  oppos- 
ing the  motion  of  the  vane  should  increase  with  its 
velocity,  and  should  be  zero  when  the  vane  is  at  rest. 
If  the  latter  condition  is  strictly  satisfied,  it  will  be 
infinitely  sensitive  :  the  slightest  breeze  will  move  it, 
but  the  opposing  force  will  prevent  violent  oscilla- 
tions. Such  a  vane  will  be  somewhat  slow  in  its 
movements,  and  may  not  respond  to  extremely 
rapid  fluctuations  in'  the  direction  of  the  wind, 
through  only  a  few  degrees ;  but  I  do  not  believe 
meteorologists  will  consider  this  a  serious  objection. 
What  is  wanted  is  a  vane  which  will  be  steady  in  a 
high  and  somewhat  varying  wind,  and  which  can  be 
controlled  by  the  slightest  movement  of  the  atmos- 
phere. About  two  years  ago  I  suggested  what  ap- 
peared to  me  to  be  a  solution  of  the  problem.  It  was 
to  use  a  small  and  extremely  light  vane,  so  as  to  re- 
duce ordinary  friction  to  the  lowest  limit,  and  then 
to  '  deaden  '  its  motion  by  means  of  a  liquid  damper. 
This  might  be  applied  at  the  extremity  of  tbe  axis  of 
the  vane  produced  below  the  roof,  or  at  any  points 
in  that  axis.  A  fan  attached  to  the  axis,  and  mov- 
ing in  a  closely  fitting  vessel  of  oil  or  other  suitable 
liquid,  would  afford  almost  any  desired  degree  of 
stahility. 

Some  steps  were  taken  towards  the  construction  of 
such  a  legulator.  but  I  do  not  think  it  has  ever  been 
completed.  Possibly  the  same  method  may  have 
been  experimented  upon  by  others.  T.  C.  M. 

Terre  Haute,  March  27. 


A  question  for  economists  in  regard  to  value. 

Will  not  economists  undertake  to  make  some  agree- 
ment as  to  what  the  meaning  of  the  word  '  value '  is 
to  be  in  scientific  discussions  f  That  a  uniform 
meaning  be  given  to  this  word  is  most  essential  to  an 
intelligent  discussion  of  an  economic  subject. 

As  an  instance  of  the  necessity  of  such  an  under- 
standing, see  the  last  number  of  Science  ('  Professor 
Marshall  on  the  unit  of  value  ')•  1°  tnat  tne  profes- 
sor evidently  assumes  that  the  market-price  of  com- 
modities is  their  '  value.'  Tet  we  all  know  that  the 
price  of  a  thing  may  be  greater  or  less  than  its 
'  value '  or  worth.  In  order  to  establish  a  '  unit  of 
value/  the  professor  proposes  a  plan  whereby  the 
variations  of  prices  of  commodities  shall  be  averaged, 
and  that  plan  implies  that  a  dollar  (money- unit)  shall 
be  established  whose  weight  shall  be  increased  or  de- 
creased from  time  to  time  as  the  average  commodity 
price  increase!*  or  decreases.  All  this  is  a  matter  of 
money  and  price,  and  not  value.  The  real  thing  to 
be  determined  is  what  is  value ,  and  then  a  measure 
may  be  designed  for  it. 

At  present  there  is  among  economic  writers  a  great 
confusion  in  the  use  of  the  word  '  value.'  Some,  as 
Professor  Marshall,  use  it  as  meaning  price  (market- 
price)  ;  some,  comparative  utility ;  some,  exchange 
value  :  some,  cost  of  production  in  terms  of  human 
labor;  and  some,  u  tbe  average  amount  of  socially 
requisite  labor  measured  by  time"  involved  in  the 
production  of  the  article.    I  hold  that  this  last  is  the 


318 


SCIENCE. 


[Vol.  IX.,  No.  217 


best  definition  of  value  or  worth,  and  that  it  should 
be  adopted  as  the  scientific  meaning  of  the  term. 
^  At  any  rate,  a  discussion  on  this  topic  is  most 
timely.  The  basic  idea  of  tho  modern  labor  move 
ment  is  the  ides  that  workingmen  do  not  get  an 
equivalent  (equal  value)  for  what  they  produce. '  If 
scientific  men  are  to  take  any  hand  in  practical  poli- 
tics or  applied  sociology,  this  is  the  point  where  their 
work  is  most  required  at  present. 

E.  Langerpeld. 
New  York,  March  96. 


The  destructive  caterpillars  of  the  squares  of 

New  York. 

Since  the  importation  into  America  of  the  quarrel- 
some, active,  and  noisy  English  sparrows,  which 
have  driven  the  quiet  and  brilliant  birds  of  the 
south  from  the  city  gardens  and  parks,  a  new  pro- 
lific horde,  with  fierce  appetites,  every  year  more 
extended,  threatens  to  destroy  our  fresh  and  green 
shade-trees. 

As  early  as  1882  the  New  York  evening  telegram 
sounded  a  note  of  alarm  on  this  subject,  to  which  we 
added  another,  but  without  effect.  When  nature 
threw  off  its  summer  mantle,  and  this  ravaging  army 
quietly  took  up  its  winter  quarters,  every  thing 
seemed  to  be  forgotten,  and  our  modest  communica- 
tion no  doubt  went  into  the  pigeon-hole  of  oblivion  ; 
nevertheless,  we  try  again. 

After  three  years'  study  of  the  devastating  habits 
of  caterpillars,  we  tried  to  engage  the  attention  of 
the  committees  having  charge  of  the  city  parks ;  but 
to  no  purpose,  for  in  the  summer  of  1883  the  enemy 
had  greatly  multiplied.  After  some  years  of  neglect, 
it  was  too  late  to  save  from  destruction  the  plantB 
which  had  become  insufficient  to  feed  the  successive 
broods  of  myriads  of  caterpillars.  The  new-comers 
soon  got  beyond  the  city  limits ;  and  once  getting  a 
foothold  in  the  suburbs,  science,  the  fruit  of  obser- 
vation, could  no  longer  keep  within  bounds  the  vo- 
racity of  these  unattackable  hairy  pests. 

The  damage  of  one  year  may  be  unlike  that  of  the 
preceding  or  following;  atmospheric  chances  may 
destroy  multitudes ;  but  the  enemy  is  prolific,  and 
will  in  a  year  increase  ten,  a  hundred  fold,  and  even 
more. 

As  the  press  of  New  York  and  even  intelligent  citi- 
zens may  think  that  this  enemy  has  disappeared,  we 
raise  a  new  cry  of  alarm,  addressing  ourselves  to  the 
learned  societies  of  our  adopted  country,  at  the  same 
time  communicating  the  results  of  our  studies  to  in- 
telligent readers  interested  in  the  natural  sciences. 
Our  statements  will  be  based  on  facts  observed  by 
us  in  New  York,  supported  by  the  testimony  of 
learned  colleagues  with  whom  we  (myself  and  son) 
have  corresponded  for  more  than  two  years,  during 
which  we  have  studied  the  increasing  ravages  of 
this  coquette  with  brilliant,  silky,  and  variegated 
dress  which  science  names  the  Orgyia  caterpillar. 

When  the  European  sparrow  was  first  introduced 
into  the  parks  of  New  York,  a  caterpillar  was  there 
committing  great  depredations.  Linnaeus  called  it 
the  geometer :  we  call  it  looper,  spanner,  and  can- 
ker-worm. The  larva  has  six  feet  on  the  first  three 
segments,  and  four  on  the  last  two,  and  as  it  pro- 
gresses seems  to  measure  the  ground.  The  sparrows 
were  very  fond  of  this  caterpillar,  to  a  degree  that 
their  increasing  numbers  speedily  exterminated  it : 
for  this  they  deserve  our  gratitude.     It  was  different 


with  the  larvae  of  the  Orgyia.  Consequently  we  have 
thought  it  might  be  of  interest  to  the  public  to  say  a 
little  of  what  is  known  of  the  habits  of  the  first 
as  compared  with  the  second  equally  destructive 
species.  The  first  still  exists  in  many  private  gar- 
dens in  New  York 

Phalaenidae.  —  The  butterflies  which  come  from 
the  larvae  of  the  geometers  almost  all  have  the  body 
slender,  the  thorax  narrow,  and  wings  proportionally 
wide  ;  their  flight  being  consequently  more  uneven 
and  jerky,  more  unsteady,  than  that  of  the  nocturnal 
species :  the  flight,  in  fact,  is  more  like  that  of  the 
diurnal  ones,  but  is  neither  so  strong  nor  of  long- 
duration,  on  account  of  the  comparative  weakness  of 
the  framework  of  the  wings.  They  especially  like 
serene  and  still  evenings  and  nights.  But  there  are 
to  this  characterization  many  exceptions.  Some  of 
the  Fhalaenian  larvae  have  12  legs,  and  some  even 
14 ;  among  the  nocturnal  species,  again,  some  have 
12  and  others  14  legs;  the  general  rule  being  IS 
legs  among  the  nocturnal,  and  10  among  Phalaemian* 
It  is  also  a  curious  fact  that  the  larvae  of  those  with 
16  legs  loop  in  progressing,  for  some  reason  making 
no  use  of  the  intermediate  legs. 

Another  kind  of  exception  is  that  some  Phalaenians 
which  are  nocturnal,  a  small  number  it  is  true,  have 
a  diurnal  flight ;  that  is  to  say,  that  certain  specie* 
fly  in  full  sunlight,  gathering  food  on  flowers  in 
company  with  diurnal  butterflies  :  so  that  the  divis- 
ion into  diurnal  and  nocturnal  Fpecies  is,  in  this  re- 
spect,  conventional.  It  is,  however,  true  that  day 
butterflies  have  almost  always  the  antennae  dob- 
shaped,  and  come  from  larvae  with  16  legs;  while 
the  Fhalaenians,  whose  larvae  have  10,  12,  or  14 
legs,  have  filiform  or  pectinated  antennae. 

There  are  in  Europe  some  600  Phalaenians,  700 
nocturnal,  and  400  diurnal  butterflies ;  though  it  is 
probable  that  in  hot  climates  the  diurnal  are  more 
numerous  than  in  the  temperate.  The  Phalaeniana, 
especially  in  cold  regions,  have  usually  sombre 
colors,  gray  or  black,  though  there  are  many  excep- 
tions. In  France  there  is  a  large  and  handsome 
green  species,  which  is  a  common  symbol  on  the 
tombs  of  children,  probably  on  account  of  its  deli- 
cate form  and  color.  They  hatch  at  all  seasons  of 
the  year :  there  is  even  a  group  (Hyberniadae) 
which  appears  in  December,  January,  and  February^ 
The  Phalaeniana  may  emerge  from  the  pupa  even 
below  50°  F.,  while  the  others,  and  especially  the 
diurnal  species,  require  at  least  this  temperature. 

In  Hibernia  we  find  a  singular  fact.  The  females 
have  either  no  wings,  or  semi-wings  unfit  for  flight. 
As  the  pupa  is  generally  in  the  earth,  the  female,  on 
emerging,  crawls  up  the  nearest  tree,  where  pairing 
takes  place ;  the  male  bearing  her  to  the  top  of  the 
tree,  and  sometimes  carrying  her  off  in  his  flight. 
The  females  are  small ;  and  the  males,  much  larger, 
deposit  them  in  places  proper  for  the  support  of  the 
larvae,  —  buds  of  flowers,  or  masses  of  leaves,  accord- 
ing to  the  species.  There  are  in  this  group  some 
veritable  pests  for  man.  The  H.  de  foliaerio  some- 
times so  destroys  the  leaves  of  forest-trees,  that,  un- 
able to  respire,  they  either  die  or  partially  wither. 
The  H.  brumata  consumes  every  thing  in  the* 
orchards,  attacking  the  flowers  of  all  kinds  of  fruit- 
trees. 

It  would  be  interesting,  but  impossible  here,  to 
speak  of  the  habits  of  many  of  these  butterflies,  and 
to  note  their  exceptional  characters;  but  a  single- 
example  must  suffice.     There  iB  among  the  Phalae- 
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nians  a  group  of  about  one  hundred  species,  all  with 
different  habits,  —  the  Eupithecia,  -studied  for  many 
years  by  M.  Goossens  of  Paris,  from  whom  these  de- 
tails are  taken.  The  E.  rectangularia,  so  named  from 
the  design  of  the  upper  wings,  emerges  from  the 
pupa  at  Paris  in  April.  After  pairing,  the  female 
deposits  an  egg  in  the  midst  of  the  flower  of  an 
apple,  pear,  or  quince  tree.  The  egg,  which  is  yel- 
low, is  well  hidden  in  the  heart  of  the  flower,  and  is 
hatched  in  a  few  days.  The  larva,  hardly  visible  to 
the  naked  eye,  is  of  a  rosy-white  color,  and  begins 
its  work  by  attaching  one  end  of  a  thread  to  the  top 
of  a  petal,  and  the  other  to  the  heart  of  the  flower ; 
by  its  traction  the  petal  being  bent  down.  The  same 
is  done  with  the  five  petals ;  and  the  larva  is  thus 
enclosed,  protected  from  wind,  rain,  and  parasites. 
It  can  with  impunity  devour  the  base  of  the  flower 
and  of  the  petals.  The  pollen  of  the  male  flower 
cannot  fecundate  the  female  flower,  which  is  the  one 
selected  by  the  larva,  and  consequently  there  is  no 
reproduction  and  no  fruit.  As  the  eggs  have  been 
widely  scattered  by  the  female's  instinct,  a  few  of 
these  insects  may  render  abortive  the  flowers  of  an 
orchard,  or  even  of  a  region,  without  any  reasonable 
explanation  for  the  horticulturist.  So  many  similar 
insects  attack  in  this  or  other  ways  our  fruit-trees, 
that  in  some  places  it  is  an  astonishing  event  to  see 
an  apple  on  a  tree. 

While  remembering  that  the  European  sparrows 
have  done  great  service  to  New  York  by  destroying 
the  larvae  of  the  geometers,  or  canker-worms,  almost 
all  of  which  are  bare  and  smooth,  it  must  be  said 
that  they  are  useless,  and  even  injurious,  in  presence 
of  the  larvae  of  Orgyia.  Sparrows,  like  most  birds 
of  the  genus,  do  not  like  the  hairy  larvae,  from  the 
irritation  they  cause  in  the  throat  and  stomach.  One 
may  frequently  see  poultry  seize  such  larvae,  kill 
them  by  beating  them  on  the  ground,  and  then  leave 
them  without  eating  them.' 

Bombyddae.  —  In  this  family  belongs  the  larva 
which  of  late  years  has  been  so  destructive  in  the 
parks  and  gardens  of  New  York.  For  a  long  time 
we  sought  to  discover  its  place  of  origin,  how  it  ar- 
rived here,  became  acclimated,  and  multiplied  to 
such  an  astonishing  degree  without  meeting  the 
parasite  which  destroys  it.  At  first  we  thought  it 
had  been  imported  from  France,  where  a  species  of 
the  group,  Orgyia  antiqua,  had  been  known  in  the 
Paris  squares  for  several  years,  devouring  trees  and 
shrubs,  and  sometimes  a  pest  among  the  rose-bushes. 
After  having  carefully  compared  it,  with  the  aid  of 
M.  Goossens  of  Paris,  it  seemed  to  come  very  near 
to,  if  not  to  be,  the  O.  vetusta,  —  a  species  common 
in  California,  which  places  its  cocoons  in  the  inter- 
stices of  the  bark  of  trees,  the  grooves  of  lamp-posts, 
cracks  in  wooden  fences,  and  also  between  the  hoops 
on  wine-casks  on  the  wharves.  In  the  last  way,  the 
insect,  which  does  not  bear  transportation  well,  might 
be  carried  even  across  the  continent  or  the  ocean. 
Without  the  necessity  of  this  derivation,  it  has  now 
been  ascertained  that  the  species  is  O.  leucostigma 
Smith,  which  occurs  in  the  neighborhood  of  Daven- 
port, to.  (see  Proceedings  of  the  Academy  of  natural 
•ciences,  1867-78,  Davenport,  lo.,  vol.  i.  p.  177). 
This  may  be  found  much  nearer. 

It  is  precisely  at  its  youngest  age  that  the  life  of 
the  insect  is  best  protected.  An  egg,  according  to 
Beaumur  and  others,  will  endure  a  cold  of  50°  be- 
low freezing,  and  the  boiling-point  of  water  in  heat, 
without  losing  its  vitality.    In  this  age  there  being 


no  means  of  defence  or  escape,  a  species  would  soon 
be  destroyed  without  these  natural  means  of  resist- 
ance.  After  hatching,  the  larvae  are  dispersed,  and 
conceal  themselves  in  places  resembling  them  in 
color,  until  the  survival  of  the  species  is  assured. 
Nature  always  furnishes  efficient  protection  when 
most  needed. 

Before  taking  up  the  Orgyia  larva,  we  wish  to 
speak  of  a  parasite  which  we  discovered,  —  an  inof- 
fensive dipterous  insect,  all  of  whose  metamorphoses 
we  have  studied,  which  would  soon  destroy  the 
larvae,  if  the  sparrows,  in  their  turn,  did  not  become 
the  persistent  and  greedy  devourers  of  said  parasite. 

At  the  two  seasons  of  the  year  when  the  larva 
makes  its  appearance  in  New  York,  this  dipterous  in- 
sect is  on  the  watch,  and  as  it  crawls  along  the 
ground  deposits  an  egg  in  the  midst  of  its  hairy  cov- 
ering. Toward  the  end  of  winter  or  beginning  of 
spring  the  dipterous  larva  is  developed  at  the  expense 
of  the  Orgyia  pupa.  Then,  instead  of  a  moth  being 
hatched,  appears  an  active  fly  with  extended  wings, 
large  enough  to  be  observed  by  the  naked  eye.  Pre- 
cisely at  this  moment  the  sparrows  hunt  them,  de- 
vouring great  numbers,  which,  if  allowed  to  multiply 
by  this  strange  manner  of  hatching,  would  soon 
much  reduce  the  number  of  the  Orgyia,  if  they  did 
not  completely  destroy  the  species.  Here  comes  in 
the  reflection  that  the  sparrows  are  now  not  only 
useless,  but  actually  aid  in  the  multiplication  of  the 
destructive  Orgyia. 

But  not  to  completely  ostracise  these  noisy  and 
vivacious  strangers  from  the  land  where,  with  so 
many  of  my  countrymen,  they  have  been  so  hospit- 
ably received,  let  them  remain  as  long  as  the  people 
care  to  protect  them ;  inasmuch  as,  without  disturb- 
ing them  in  their  picturesque  dwellings,  there  is  a 
way  of  destroying  the  Orgyia,  by  an  anodyne  and 
easy  process,  doing  no  harm  either  to  plants  or  ani- 
mals, nor  to  the  visitors  of  the  beautiful  parks  of  the 
city.  Nothing  is  more  disagreeable  to  the  fair  prom- 
enaders  than  to  feel  upon  the  neck,  see  suspended 
from  their  head-dress  or  hair,  or  crawling  over  their 
dresses,  these  little  creatures,  interesting  to  the  scien- 
tific observer,  but  causing  a  shudder  to  them. 

The  larvae  of  Orgyia  know  well  the  laws  of  aero- 
station, and  the  use  of  the  parachute.  M.  Gapronnier 
of  Belgium,  a  few  years  ago,  in  the  month  of  Octo- 
ber, made  this  singular  observation  on  the  method  of 
their  dispersion.  It  must  be  remembered  that  the 
females  of  Orgyia  are  wingless,  —  a  character  which 
distinguishes  them  from  the  genus  Li  par  is,  in  which 
the  females  have  wings.  The  question  was  asked 
how  the  Orgyia  could  gain  access  to  an  enclosure 
newly  cultivated.  M.  Capronnier  replied  that  he 
had  seen  the  small  larvae  emerge  from  eggs  laid  in 
the  cocoon  of  Orgyia.  They  made  a  thread  from 
which  they  suspended  themselves  free  in  the  air,  when 
the  wind  carried  off  the  larvae  with  the  thread,  no 
doubt  to  great  distances,  and  they  very  soon  disap- 
peared. This  mode  of  dispersion  is  similar  to  that 
observed  in  some  spiders. 

The  genus  Orgyia  was  established  by  Ochsen- 
heimer,  and  belongs  to  the  Bombycidae,  or  those 
whose  larvae  make  cocoons  from  their  own  hairs,  or 
particles  of  earth  hardened  by  a  salivary  secretion, 
etc.  The  adults  are  of  small  size.  The  males,  of 
rich  colors  usually,  fly  rapidly  in  full  sunlight ;  the 
antennae  wide,  bipectinated,  doubtless  with  an  acute 
sense  of  smell,  which  guides  them  to  the  females. 
The  last  are  five  or  six  times  as  large  as  the  males, 
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heavy,  fall  of  eggs,  motionless,  haying  not  even  an 
embryonic  trace  of  wings.  The  larvae  which  are  to 
become  males,  beside  some  differences  in  colors,  are 
much  smaller  as  pupae  than  those  which  are  to  be- 
come  females.  As  soon  as  the  perfect  stage  arrives, 
the  males  commence  their  flight,  while  the  females 
simply  emerge  from  their  cocoon,  on  which  they  re- 
main, attracting  the  males  by  an  odor  which  they 
emit,  inappreciable  to  our  senses,  but  shown  to  exist 
by  the  fact  that  the  males  will  enter  an  apartment  in 
which  a  female  is  imprisoned  in  a  tin  or  wooden  box. 
The  males  move  their  antennae  vigorously  during 
flight,  often  bending  them  forward,  and  approach 
the  windows.  If  these  be  closed,  they  go  around 
the  house  in  search  of  an  entrance :  they  have  even 
been  known  to  descend  the  chimney. 

Pairing  is  accomplished  in  a  very  rough  manner. 
Among  many  Sphingidae  the  males  approach  gently, 
attract  attention,  departing  and  returning  in  circles, 
gradually  diminishing,  until  union  takes  place ;  but 
in  these  the  contact  is  rude,  almost  brutal,  and  the 
female,  after  the  departure  of  the  male,  remains 
motionless,  and  begins  to  lay  her  eggs  on  the  cocoon. 
O.  antiqua,  of  France,  lays  its  eggs  near  the  cocoon, 
where  they  become  attached  by  a  secretion  which 
covers  them  as  they  are  laid.  O.  gonostigma  lays 
her  eggs  near  the  cocoon,  taking  hairs  from  its  body 
to  make  a  bed  for  them,  in  alternate  layers  of  hairs 
and  eggs,  till  all  are  deposited,  to  the  number  of 
about  three  hundred.  The  New  York  species  covers 
the  eggs  with  a  white  viscid  secretion,  solidifying  in 
the  air,  resembling  the  mucus  of  the  snail  and  slug. 
The  eggs  are  generally  pretty,  at  first  round,  then 
indented  at  the  top  like  a  goblet  or  cup,  sometimes 
with  a  rose-colored  ring  (in  O.  antiqua),  sometimes 
of  a  porcelain-white  tint  (in  O.  vetusta). 

The  larvae  escape  from  the  egg  by  eating  through 
the  bottom,  where  the  holes  for  fecundation  are 
placed.  They  do  not  disperse  themselves  widely. 
As  they  live  on  trees  and  shrubs,  are  not  large,  and 
eat  little  individually,  they  may  be  numerous  upon 
a  single  plant.  Moreover,  almost  all  are  polypha- 
gous,  or  will  eat  many  different  kinds  of  plants.  In 
France,  however,  the  O.  ericaea  lives  only  upon 
heaths,  and  the  O.  trigotephras  on  a  species  of  oak. 

Some  species  have  several  broods  a  year.  The  O. 
antiqua,  in  Paris,  like  the  New  York  species,  appears 
in  June,  and  sometimes  in  October;  others  have 
only  a  single  brood ;  but  this  cannot  be  made  use  of 
in  classification  or  physiology.  A  given  species  may 
have  but  one  brood  in  the  north  of  Europe  and 
America,  and  two  In  the  south ;  and  even  in  Paris 
and  New  York,  when  September  is  very  warm,  a  sec- 
ond brood  may  appear,  which  would  not  occur  in 
many  other  Lepidoptera.  In  captivity,  also,  the 
absence  of  cold  nights  changes  the  epochs  of  their 
appearance,  besides  favoring  the  development  of  a 
second  brood. 

Linnaeus  says  that  the  male  of  the  Orgyia,  know- 
ing by  instinct  that  the  wingless  female  is  powerless 
to  move  far,  when  he  finds  her  on  a  wall  or  plant, 
flies  away  with  her  during  pairing,  and  carries  her 
to  a  place  where  the  young  may  obtain  food.  This 
we  have  never  seen,  and  never  expect  to,  as  the  males 
are  entirely  too  small  and  feeble  to  carry  off  the 
much  greater  bulk  of  the  female.  We  need  not  say 
any  thing  here  of  the  O.  detrita,  which  resembles 
much  the  O.  vetusta  or  leucostigma,  and  may  be  the 
same  species.         Lb  Mjctayib  de  Guighainvillb. 

New  York,  March  29. 


Fossils  from  Kicking:  Horse  Pass. 

I  have  to-day  received  the  following  very  interest- 
ing communication  from  Professor  Lapworth,  on  the 
result  of  an  examination  he  has  kindly  made  for  the 
survey,  of  a  collection  of  graptolites  from  the  ltocky 
Mountains,  in  the  vicinity  of  the  Kicking  Horse  Pan. 

Alfbkd  B.  C.  SxLwm. 
GeoL  Bury.  Can.,  March  15. 

I  have  recently  examined  the  fossils  collected  by 
R.  G.McOonnell,  geological  survey  of  Canada  (1886), 
from  the  dark,  slaty  shales  of  the  Kicking  Horn 
Pass,  Rocky  Mountains.  There  are  few  species  in  the 
fairly  large  collection,  but  the  forms  are  generally 
well  preserved,  and  the  fauna  represented  is  a  dis- 
tinctly typical  one.  The  following  are  the  specie*  I 
have  identified  :  — 

(A)  Family  Dichograptidae. 

(1)  Didymograptus,  sp.  no  v.,  allied  to  Didyaw- 
graptus  enodus  Lapworth  from  the  LUuideflft 
beds  of  Aberaiddy  Bay,  South  Wales  (see  Quart 
journ.  geoi.  wc..  1876,  plate  85,  ngs.  l<*i  **)• 

(B)  Family  Glossograpiiaae. 

(8)  Glossograptus  ciliatus  Emmons. 
(8)  Glossograptus  spinulosus  HalL 

(C)  Family  Dlplograptldae. 

(4)  Cryptograptus  trioornis  Carr  or  C.  marcidaa  HalL 

(5)  Dlplograptus  angustifolius  HalL 

(6)  Dlplograptus  rugoaus  Emmons. 

(7)  Climaoograptua  coelatus  Lapworth. 

There  are  also  a  few  other  forms,  doubtful. 

Species  of  Phyltograptus  or  Lastograptus,  etc 

The  fact  that  these  graptolites  have  been  obtained 
from  the  distant  region  of  the  Rocky  Mountains  grist 
them  an  especial  interest,  as  few  graptolites  hare 
hitherto  been  noticed  from  that  region.  The  only 
notice  of  graptolites  from  the  western  states  known 
to  me  is  that  given  by  Dr.  Charles  White  in  voL  fr. 
('  Palaeontology ')  of  the  '  Report  of  the  geological 
survey  of  the  hundredth  meridian/  Four  forms  an 
described  by  him  (foe.  ciL,  pp.  9,  10,  et  seq.)  at 
having  been  obtained  from  some  beds  of  partially 
metamorphosed  shale  five  miles  north  of  Belmont, 
Nev.  No  fossils  were  found  associated  with  then 
that  might  assist  in  the  determination  of  their  exact 
age;  and  they  were  provisionally  referred  to  the 
geological  date  of  the  Utica  slate  of  New  York  state. 

These  graptolites  from  the  Kicking  Horse  Pan, 
under  notice,  may  also  be  referred  to  the  age  of  the 
Utica  slate,  or  at  any  rate  to  the  Trenton.  In  the 
Utica  fauna  of  the  United  States  and  Canada  the  asso- 
ciation of  forms  is  just  such  as  occurs  in  the  Llao- 
deilo  (lower  and  middle)  of  Britain,  and  some  of  tsc 
forms  are  oommon  to  both  sides  of  the  Atlantic. 

It  is  curious  that  none  of  the  family  of  the  Dicia- 
nograptidae  fDicranograptus  and  Dicellograptus)  are 
represented  in  this  little  collection.  It  is  just  pota- 
ble that  it  may  therefore  be  somewhat  older  than  the 
typical  Norman's  Kiln  beds,  where  the  Dicranograp- 
tidae  are  exceedingly  abundant.  Neither  hsTe  we 
any  of  the  peculiar  genera  of  the  Leptograptidaa 
(Coenograptus  and  Leptograptus,  etc.)  so  prevalent 
in  the  Norman's  Kiln  horizon  everywhere.  Thus  it 
is  by  no  means  unlikely,  judging  from  the  evidences 
at  present  at  our  disposal,  that  the  fauna  of  the  shales 
of  the  Kicking  Horse  Pass  come  from  strata  answer- 
ing broadly  to  the  British  lower  Llandeilo :  they  are 
distinctly  newer  than  the  Point  Levis  beds,  and  be- 
long to  the  second  Ordovician  fauna,  but  in  all  proba- 
bility to  the  oldest  zones  of  that  fauna. 

Ohab.  Lapwocis. 

Mason  college,  Birmingham,  March  7. 
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THE  AMERICAN  WHALE-  FISHERY, 

1877-1886. 

The  American  whale-fishery  reached  its  flood- 
tide  of  prosperity  about  the  middle  of  the  present 
century.  In  1846  the  fleet  numbered  722  vessels, 
valued,  with  outfits,  at  nearly  $20,000,000.  The 
most  valuable  catching?  were  in  1854,  when  the 
oil  and  bone  secured  were  worth  $  10,766,521.  The 
largest  annual  yield  of  sperm-oil  was  in  1887, 
5,829,188  gallons,  averaging  $1.24f  per  gallon  ;  of 
whale-oil,  in  1851,  10,847,214  gallons,  averaging 
45/,  cents  per  gallon  ;  and  of  whalebone,  in  1858, 
5,652,800  pounds,  at  84J  cents  (gold)  per  pound. 

In  1877  the  whaling-fleet  numbered  168  vessels, 
hailing  from  the  following  ports :  New  Bedford, 
Mass.,  118  vessels ;  Provincetown,  Mass.,  21 ;  Bos- 
ton, 6 ;  Edgartown,  Dartmouth,  Fairhaven,  Marion, 
and  Westport,  Mass.,  12  ;  New  London,  Conn.,  8  ; 
San  Francisco,  2. 

In  1886  the  fleet  cruising  in  the  North  Pacific 
and  Arctic  had  very  largely  transferred  its  head- 
quarters and  ownership  from  New  Bedford  to  San 
Francisco.  The  bailing-ports  of  the  fleet  during 
this  year,  numbering  124  vessels  in  all,  were  as 
follows :  New  Bedford,  77  vessels ;  Provincetown, 
12 ;  Boston,  8  ;  Edgartown  and  Marion,  4  ;  New 
London  and  Stonington,  6  ;  San  Francisco,  22. 

The  distribution  of  the  fleet  in  1886  was  as  fol- 
lows :  48  vessels,  mostly  schooners,  cruising  in 
the  North  and  South  Atlantic ;  80  vessels,  the 
largest  and  best  in  the  fleet,  cruising  in'  the  North 
Pacific,  Bering  Sea,  the  Arctic  north  of  Bering 
Strait,  and  in  the  Japan  and  Okhotsk  seas,  pur- 
suing the  bowhead  and  the  Pacific  right  whale  ;  2 
vessels  in  Hudson  Bay  in  search  of  the  bowhead  ; 
20  vessels  cruising,  chiefly  for  sperm  whales,  in 
the  South  Pacific  and  Indian  oceans.  Thirteen 
vessels  were  detained  at  home  ports  throughout 
the  year,  leaving  the  active  fleet  only  111  sail. 

The  business  is  carried  on  by  forty-nine  firms 
and  general  agents,  with  headquarters  chiefly  at 
New  Bedford  and  San  Francisco. 

The  following  tables  show  the  condition  of  the 
industry  during  the  last  decade.  There  has  been 
a  steady  decrease  in  the  number  and  tonnage  of 
the  vessels.  The  annual  yield  of  sperm-oil  has 
greatly  decreased.  The  yield  of  whale-oil,  which 
includes  oil  of  walrus  and  of  all  cetaceans  other 


than  sperm  whales,  varied  greatly  from  year  to 
year.  The  value  of  sperm-oil  from  1877  to  1886 
averaged  02  cents  per  gallon ;  whale-oil,  47|  cents 
per  gallon  ;  and  whalebone,  $2.44  per  pound. 

Number  and  tonnage  of  vessels,  and  valve  of 

oil  and  bone. 


Year. 

Number 
of  vessels. 

Tonnage 
of  vessels. 

Value  of 
catching?. 

1877 

168 

40,698 

$9,809,589 

1878 

179 

89,700 

9,888,089 

1879 

178 

40,098 

2,056,069 

1880 

178 

88,406 

8,669,785 

1881 

177 

88,651 

1,996,080 

1888 

161 

86,809 

1,861,779 

1888 

147 

84,000 

1,891,716 

1884 

144 

88,119 

9,548,614 

1886 

188 

81,907 

9,456,064 

1886 

194 

89,118 

1,798,657 

Number  of  barrels  of  oil,  and  pounds  of  whale- 
bone taken. 


Year. 

Whale-oil. 

8perm-olL 

Whalebone. 

1877 

97,191 

41,119 

160,290 

1878 

88,778 

48,506 

907,269 

1879 

88,884 

41,806 

986,980 

1880 

84,776 

87,614 

464,098 

7881 

81,650 

80,600 

868,000 

1889 

98,871 

99,884 

871,999 

1888 

94,170 

94,595 

954,087 

1884 

94,670 

99,670 

496,969 

1885 

41,686 

94,908 

468,990 

1886 

97,949 

98,819 

852,490 

The  two  principal  branches  of  the  industry  are 
the  sperm-whale  and  the  right- whale  fisheries. 
Vessels  engaged  in  sperm-whaling  are  sometimes 
employed  'between  seasons'  in  the  capture  of 
humpback  whales.  The  right-whalers  take  the 
bowhead  or  polar  whale  and  the  ordinary  right 
whale  of  temperate  waters.  They  also  capture 
walrus  for  the  oil  and  ivory. 
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About  one  half  the  tonnage  of  the  fleet,  includ- 
ing most  of  the  smaller  vessels,  is  employed  in 
sperm-whaling,  and  the  other  half  in  right-whal- 
ing. More  than  fifty  per  cent  of  the  sperm-oil  is 
taken  in  the  Atlantic  Ocean,  and  about  three- 
fourths  of  the  whale-oil  comes  from  the  Arctic. 

Sperm  whales  are  very  widely  distributed  in 
temperate  and  tropical  waters.  They  have  been 
taken  as  far  south  as  the  50th  parallel  of  latitude 
in  the  Atlantic  and  Pacific,  and  as  far  north  as 
latitude  56°  12'  in  the  North  Pacific.  They  are 
generally  taken  in  deep  water,  though  sometimes 
captured  in  the  more  shallow  waters  at  the  edge 
of  the  great  ocean-banks.  They  are  smaller 
within  thirty  degrees  north  and  south  of  the 
equator  than  in  higher  latitudes.  The  fishing- 
grounds  for  sperm  whales  are  widely  separated. 
In  the  North  Atlantic  good  sperm-whaling  has 
been  found  in  the  Caribbean  Sea,  in  the  Gulf  of 
Mexico,  and  in  various  places  about  the  West 
Indies,  the  Bahamas,  and  the  Azore  Islands. 
Among  the  most  important  regions  are  the 
'  Charleston  ground,'  in  latitude  29°  to  82°  north, 
and  longitude  74°  to  77°  west ;  and  the  '  Hatteras 
ground,'  along  the  edge  of  the  Gulf  Stream,  in  the 
latitude  of  Cape  Hatteras.  Other  resorts  are  the 
'  Two  forties '  and  « Two  thirty-sixes,'  situated  at 
the  crossings  of  the  36th  and  40th  parallels  and 
meridians.  There  have  been  important  grounds 
from  latitude  48°  to  54°  north,  and  longitude  28° 
to  32°  west. 

In  the  South  Atlantic,  sperm  whales  are  now 
taken  chiefly  along  the  African  coast  and  between 
the  coast  and  St.  Helena.  Very  profitable  whal- 
ing was  formerly  found  along  the  South  American 
coast. 

The  South  Pacific  grounds  for  sperm  whales  are 
off  the  Chilian  coast,  extending  from  latitude  35° 
to  46°  south,  and  from  the  coast  200  miles  offshore. 
North  of  here  are  the  '  Archer  ground/  the  '  Cal- 
lao  ground/  and  other  resorts.  Throughout  the 
South  Pacific  there  were  formerly  many  other  ex- 
tensive and  profitable  cruising-grounds  ;  but  they 
are  now  nearly  all  abandoned,  not  entirely  be- 
cause of  the  scarcity  of  whales,  but  because  of 
the  low  price  of  sperm-oil  and  the  great  expense 
attendant  upon  the  long  voyages  to  distant  seas. 
A  few  vessels  still  cruise  in  the  vicinity  of  New 
Zealand  and  Australia,  and  in  some  seasons  make 
good  voyages. 

In  the  North  Pacific,  also,  sperm  whales  were 
formerly  taken  on  various  grounds  along  the  coast 
of  Lower  California,  and  on  the  once  famous 
•  Japan  ground/  extending  across  the  ocean  along 
the  30th  parallel,  and  especially  between  latitude 
26°  and  40°  north,  and  longitude  140°  to  180°  east. 
For  several  years  no  vessels  have  been  fitted  for 


sperm-whaling  in  those  waters ;  though  Arctic 
sels  on  their  way  north,  after  their  spring  cruis- 
ing, have  reported  these  whales  in  abundance. 

The  Indian  Ocean  was  onue  the  scene  of  an  ex- 
tensive fishery  for  sperm  as  well  as  right  whales, 
but  very  few  vessels  have  gone  there  during  the 
last  ten  years.  In  1880  there  was  no  American 
whaling-vessel  in  that  ocean  ;  in  1886  two  vessels 
went  there,  with  fair  success.  Sperm  whales 
were  found  principally  off  Port  Dauphin,  around 
Madagascar,  about  Mauritius,  Bourbon,  and  Rod- 
erique  islands,  the  Amirante  group,  off  Zanzibar, 
and  elsewhere  along  the  African  coast  to  the  Bed 
Sea. 

Right  whales  (Eubalaena)  are  found  as  far  north 
as  latitude  61°  SO7  at  the  mouth  of  Hudson  Strait, 
and  south  to  the  Antarctic  Ocean,  though  they  are 
not  common  in  tropical  waters.  These  are  also  called 
'  black  whales/  to  distinguish  them  from  the  bow- 
head  or  polar  whale  (Balaena  mysticetus),  which 
by  English  whalers,  and  often  by  others,  is  con- 
founded with  the  right  whale.  The  bowhead  is 
an  ice  whale,  found  only  in  Arctic  regions,  while 
the  other  species  inhabit  temperate  waters. 

The  principal  resorts  of  the  right  whale  east  of 
America  are  in  the  South  Atlantic,  while  in  the 
Pacific  they  are  about  equally  abundant  both 
north  and  south  of  the  tropics.  These  whales 
were  formerly  taken  along  the  New  England 
coast,  but  they  are  now  only  occasionally  captured 
in  the  North  Atlantic.  During  the  winter  months 
whalers  find  them  on  the  Hatteras  ground  and  in 
the  Gulf  of  Mexico  and  Caribbean  Sea,  and  a  few 
vessels  have  met  with  indifferent  success  in  search- 
ing for  them  along  the  west  coast  of  Africa  between 
latitude  15°  and  28°  north. 

In  the  South  Atlantic  they  are  sought  for  around 
the  Tristan  Islands  and  along  the  South  American 
coast,  where  they  were  once  very  abundant. 

The  Indian  Ocean  was  once  an  important  right- 
whaling  ground,  but  is  now  practically  abandoned. 

In  the  South  Pacific,  right  whales  are  taken 
from  September  to  January,  off  the  coast  of  Chili, 
on  the  grounds  from  latitude  42°  to  47°  south,  and 
longitude  75°  to  80°  west,  and  in  the  spring  farther 
north  and  nearer  the  coast. 

The  North  Pacific  right-whale  grounds  were 
once  famous,  and  were  cruised  over  by  upwards 
of  two  hundred  American  vessels.  The  principal 
resorts  were  the  '  North-west  coast '  or  '  Kadiak 
ground/  off  the  Alaska  Peninsula,  and  in  the 
Japan  and  Okhotsk  seas.  After  the  discovery  of 
the  whaling-grounds  in  the  Arctic,  the  lower  lati- 
tudes were  gradually  abandoned.  A  few  vessels, 
however,  have  within  a  few  years  past  again  re- 
sorted to  the  Kadiak,  the  Okhotsk,  and  the  Japan 
grounds. 
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Humpback  whales  are  found  within  the  parallels 
of  60°  north  and  70°  south.  They  are  taken  chiefly 
m  shallow  water  within  certain  hays  and  along 
the  coast.  The  island  of  Trinidad  and  Gulf  of 
Para,  also  the  Cape  Verde  Islands,  and  the  African 
coast  from  8*  to  7°  south  latitude,  and  about  the 
West  Indies,  are  the  principal  grounds  in  the 
Atlantic.  Some  years  these  whales  are  quite 
abundant  along  the  New  England  coast  and  on 
the  off-shore  fishing-banks. 

In  the  Pacific  these  whales  are  found  along  the 
South  American  coast,  particularly  in  the  Bay  of 
Panama  and  in  the  Gulf  of  Guayaquil,  and  along 
the  Californian  coast.  They  are  also  found  as  far 
north  as  the  Aleutian  Islands,  where  the  natives 
capture  them. 

The  California  gray  whale,  or  devil-fish  (Rbachi- 
anectes  glaucus),  is  found  only  in  the  North 
Pacific,  and  is  an  object  of  pursuit  by  the  shore 
stations  established  along  that  coast. 

Finback  and  sulphur-bottom  whales  are  quite 
universally  distributed  ;  but,  their  blubber  yielding 
comparatively  little  oil,  they  are  not  often  cap- 
tured except  by  shore  parties  along  the  Californian 
coast,  at  Cape  Cod  in  New  England,  on  the  north- 
ern coast  of  Norway,  and  at  Iceland. 

Bowhead  whales,  as  stated  above,  are  con- 
fined to  icy  waters.  The  Atlantic-Arctic  fishing- 
grounds  are  in  Davis  Strait,  Cumberland  Inlet, 
and  Hudson  Bay.  American  vessels  formerly 
cruised  as  far  north  as  Pond's  Bay,  in  about  lati- 
tude 78°,  but  they  now  seldom  go  beyond  latitude 
W°.  Scotch  whaling-steamers,  however,  cruise 
as  far  north  as  75°,  their  northern  range  being 
limited  only  by  dangers  from  ice. 

The  Pacific- Arctic  resorts  of  the  bowhead  are 
in  Bering  Sea  and  north  of  Bering  Strait.  About 
three-fourths  of  the  whale-oil  and  nearly  all 
the  whalebone  landed  by  American  whaling-ves- 
sels is  taken  by  the  North  Pacific  fleet,  so  called, 
cruising  north  of  Bering  Strait  and  in  the 
Okhotsk  Sea.  The  vessels  in  this  fishery  are  the 
largest  and  best  equipped  in  the  whaling-service. 
In  1879  or  1880,  steamers  were  first  used  in  this 
fishery,  and  now  about  one-fourth  of  the  fleet  are 
of  this  class.  They  can  push  their  way  with  less 
danger  than  sailing-vessels  amid  the  ice-floes,  and, 
as  a  rule,  thereby  secure  a  greater  catch.  The 
Arctic  vessels  have  their  headquarters  at  San  Fran- 
cisco. They  leave  for  the  north  about  March  1, 
in  season  to  meet  the  ice  in  Bering  Sea,  and  to 
push  gradually  northward  with  it.  Usually  about 
May  1  to  10  a  few  whales  are  overtaken  on  their 
northward  migrations,  and  as  fast  as  the  ice  per- 
mits, the  vessels  crowd  their  way  in  pursuit.  Un- 
til about  June  1  the  fleet  cruises  along  the  Sibe- 
rian coast,  capturing  as  many  whales  as  possi- 


ble. Those  which  are  secured  form  only  the 
'fag-end'  of  the  '  herd,1  most  of  the  whales  hav- 
ing moved  northward  before  the  vessels  could 
overtake  them.  As  soon  as  the  ice  allows,  the 
vessels  push  their  way  through  the  Strait,  ever 
alert  to  catch  the  whales  which  are  hurrying  to 
the  far  north.  From  the  middle  of  June  till  the 
latter  part  of  July  few  whales  are  taken.  During 
this  time,  while  waiting  for  the  return  of  the  bow- 
heads,  the  whalers  devote  their  time  to  capturing 
walrus,  which  are  valuable  for  both  ivory  and  oil. 
About  the  beginning  of  August  the  fleet  moves 
eastward  and  northward  to  Point  Barrow  and  be- 
yond, capturing  whales  wherever  they  can  be 
found,  though  but  very  few  are  seen  until  the 
southward  migration  begins,  in  the  latter  part  of 
the  month.  From  this  time  till  the  latter  part  of 
September  or  early  in  October,  when  the  season 
closes,  there  is  great  excitement  and  eagerness  to 
secure  as  many  whales  as  possible. 

The  early  departure  of  the  animals  to  inaccessible 
regions  among  the  ice,  and  the  anxious  weeks  spent 
in  awaiting  their  return,  make  this  ground  one  of 
the  most  exciting  regions  that  whalemen  can  find, 
and  the  surroundings  are  of  more  than  usual  in- 
terest.   Nothing  can  exceed  the  daring  and  pluck 
of  the  whalemen  in  their  endeavors  to  search  out 
and  capture  their  prey.    Forgetful  of  surrounding 
dangers,  they  pursue  the  spouting  animal  far  up 
among  the  ice-floes  ;  and  many  a  vessel  has  been 
crushed  to  pieces  by  the  ice  as  she  was  tracking 
out  a  whale.    Anxious  to  secure  full  fares,  they 
remain  amid  the  freezing  waters  until  early  win- 
ter stares  them  in  the  face,  when  they  plough  their 
way  homeward.    Several  disasters  have  overtaken 
the  fleet  in  their  zeal  to  catch  the  whale,  as  in 
1871,   when  thirty-five  noble  craft  were  left   at 
anchor  in  sight  of  certain  destruction ;  the  crews, 
after  arduous  labor,  saving  themselves  with  their 
boats. 

Not  always  are  the  whalemen  thus  fortunate  in 
escaping  with  their  lives.  In  1870  two  vessels  be- 
came separated  from  the  fleet,  and  were  never 
after  heard  from.  Nearly  every  year  one  or  more 
vessels  are  caught  in  the  ice  and  ground  to  splin- 
ters. In  Hudson  Bay  and  Cumberland  Inlet,  also, 
the  vessels  are  exposed  to  dangers  from  ice.  From 
1846  to  1880,  eighteen  vessels  were  wrecked  in  those 
waters.  The  fleet  is  not  as  large  as  that  cruis- 
ing north  of  Bering  Strait,  nor  are  the  vessels 
generally  so  large  and  so  well  equipped.  Several 
vessels  have  passed  the  winter  '  locked  in  the  ice/ 
in  Hudson  Bay  or  in  Cumberland  Inlet,  and  have 
thereby  taken  advantage  of  the  early  and  late 
weeks  of  the  whaling-season,  besides  securing 
bear,  musk-ox,  and  seal- skins  during  the  winter 
months, 
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Year. 

Number  of 
vessels. 

Barrels  of 
oiL 

Pounds  of 
whalebone. 

Pounds  of 
walrus  ivory. 

1877 

19 

17,680 

168,800 

74,000 

1878 

17 

18,080 

114,200 

80,000 

1879 

31 

18,800 

300,500 

88,900 

1880 

19 

26,700 

409,000 

15,800 

1881 

28 

34,740 

887,000 

15,400 

188S 

89 

23,975 

880,500 

17,800 

1888 

88 

10,155 

159,400 

38,100 

1884 

89 

30,450 

818,700 

5,431 

1885 

40 

84,844 

451,068 

6,564 

1888 

44 

30,807 

883,931 

5,878 

The  foregoing  table  shows  the  extent  of  the 
Pacific-Arctic  fishery  from  1877  to  1886.  The 
number  of  whales  secured  each  year  varies  greatly. 
In  1880, 265  were  caught ;  in  1886,  322 ;  and  in  1886, 
only  158.  The  '  whale  *  oil  includes  also  oil  of 
walrus. 

A.  Howard  Clark. 


ICE  AND  ICEBERGS. 


In  a  paper  read  before  the  Royal  society  of  Can- 
ada (May  27, 1886),  '  On  some  points  in  reference  to 
ice  phenomena,'  Dr.  Robert  Bell  discusses  various 
observations  on  the  formation  of  ice  and  its  action 
on  the  land.  The  rapid  disappearance  of  icebergs 
after  they  have  passed  the  banks  of  Newfound- 
land, he  ascribes  to  the  difference  in  temperature 
of  the  Gulf  Stream  and  the  interior  of  the  berg, 
which  is  probably  much  colder  than  0°  G.  He 
supposes  that  the  rapid  increase  of  the  tempera, 
ture  of  the  water  causes  the  ice  to  crack  ;  and  this 
process,  once  started,  would  rapidly  continue  as 
the  colder  parts  of  the  interior  come  in  contact 
with  the  water.  An  experiment  made  at  Ottawa 
proved  that  ice,  on  coming  in  contact  with  warm 
water,  really  cracks.  Though  the  difference  in 
temperature  may  take  an  active  part  in  fracturing 
icebergs,  some  other  facts  ought  to  be  investigated 
before  it  is  possible  to  decide  on  this  question.  The 
icebergs  of  the  Labrador  current  show,  even  while 
in  Baffin  Bay,  many  signs  of  decay.  The  most  re- 
markable ones  are  the  deep  grooves  hollowed  out 
by  the  waves  breaking  at  the  foot  of  the  icy  cliffs. 
The  depth  of  these  excavations  and  the  amount  of 
dtbrix  scattered  around  the  berg  prove  the  efficacy 
of  the  waves  in  breaking  up  the  berg.  However, 
the  greater  part  of  the  year  the  bergs  are  embed- 
ded in  pack-ice,  and  protected  from  the  action  of 
the  swell.    This  continues  as  far  as  the  Labrador 


coast.  As  soon  as  the  berg  reaches  the  southern 
end  of  the  pack-ice,  the  breakers  formed  by  the 
Atlantic  swell  will  undermine  its  cliffs,  the  d&ru 
furthering  their  action.  The  history  of  icebergB 
may  well  be  observed  in  Baffin  Bay.  The  greater 
number  are  flat,  and  shaped  like  a  table,  having  a 
flat  top  and  vertical  edges.  They  attain  a  size  of 
from  twenty-five  to  thirty  square  miles,  and  are 
about  four  hundred  feet  thick,  their  height  above 
the  water  being  fifty  feet.  These  masses  of 
ice,  on  striking  a  rock  or  a  shoal,  are  broken  op 
into  small  pieces,  all  of  which  have  vertical 
edges.  A  very  few  of  these  are  tilted,  the  hori- 
zontal top  becoming  inclined  and  partially  sab- 
merged.  Thus  some  parts  of  the  berg  attain  a  fax 
greater  height  than  they  had  before  the  tilting, 
and  it  is  probably  thus  that  the  high  and  pointed 
icebergs  originate.  Flat  bergs  are  very  stable, 
while  pointed  ones  show  signs  of  frequent  tilting 
and  capsizing.  Grooves  which  were  excavated  by 
the  swell  may  be  seen  in  all  parts  of  the  berg, 
some  of  them  even  running  vertically.  Some- 
times many  parallel  grooves  prove  that  large  pieces 
of  the  unsubmerged  part  of  the  berg  broke  off, 
and  that  it  gradually  emerged  from  the  ocean. 
Grooves  diverging  from  one  edge  are  of  frequent 
occurrence,  and  were  caused  by  the  lifting  of  one 
side  of  the  berg.  It  would  be  of  great  importance 
to  know  whether  the  tilting  has  any  influence  upon 
the  direction  of  the  cracks  and  fissures.  Tbeae 
are  always  vertical  while  the  bergs  are  in  their 
original  position.  There  are  no  observations  which 
would  enable  us  to  decide  whether  the  same  direc- 
tion is  maintained  after  the  tilting,  which  would 
be  of  eminent  influence  on  the  breaking-up  of 
the  iceberg.  If,  after  the  tilting  has  occurred,  in- 
clined faces  would  originate,  this  would  materially 
contribute  to  a  rapid  destruction.  As  even  small 
pieces  of  the  large  bergs  have  vertical  edges,  their 
direction  is  probably  due  to  the  structure  of  the 
ice,  and  will  be  maintained  in  any  position  the  ice 
may  have. 

Bell  remarks  that  the  amount  of  rocky  and 
earthy  material  carried  from  north  to  south  by 
bergs  is  not  very  large.  Field-ice,  on  the  other 
hand,  particularly  such  as  is  formed  in  shallow 
bays  with  high  tides,  and  near  the  land,  always 
carries  great  quantities  of  mud  and  stones,  which 
are  carried  upon  it  by  the  wind  or  avalanches. 
We  do  not  think  that  any  amount  of  material  w 
carried  upon  the  ice  by  torrents  formed  by  the 
melting  of  snow,  as  Bell  supposes.  The  ice  always 
contains  some  salt,  and,  as  the  melting-point  of 
the  fresh  water  coming  from  the  land  is  higher 
than  that  of  the  ice,  the  latter  is  rapidly  wasting 
at  the  mouths  of  the  rivers. 

In  regard  to  the  formation  of  Frazil  (anchor)  ice, 
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Ball  is  in  favor  of  the  hypothesis  of  Dr.  Sterry 
Hunt,  who  regards  it  as  due  to  terrestrial  radia- 
tion, and  analogous  to  the  formation  of  boar-frost 
on  the  surface  of  the  ground  in  clear  weather. 
A  similar  opinion  was  held  by  Arago,  but  this 
theory  does  not  explain  all  the  phenomena  ;  and 
the  views  of  Zschokke,  that  the  anchor-ice  is 
formed  on  the  surface  and  carried  to  the  bottom 
by  the  current,  seem  to  agree  better  with  the  facts. 
C.  W.  Weber  and  J.  Rae  agree  with  this  theory. 
It  is  doubtful  whether  water  is  so  diathermal  for 
dark  rays  that  the  radiation  should  have  any 
effect  on  the  formation  of  anchor-ice. 

Of  great  interest  are  Bell's  remarks  and  observa- 
tions on  the  long  fissures  which  remain  open 
throughout  the  winter.  He  proves  that  the  changes 
ot  temperature  have  no  influence  upon  their  width. 
They  form  every  winter  in  the  same  situations, 
and  generally  between  the  extremities  of  points 
on  opposite  sides  of  the  water.  He  considers  it 
probable  that  the  progressive  lowering  of  the 
water  going  on  during  the  winter  produces  a  ten- 
sion on  such  places  sufficient  to  keep  the  fissures 
open. 

finally,  Bell  explains  the  remarkable  rings  and 
dikes  of  bowlders  caused  by  the  action  of  the  ice. 
In  ponds  which  freeze  to  the  bottom,  bowlders  are 
incorporated  in  the  ice.  As  the  ice  is  evaporating 
at  its  surface,  while  accessions  of  water  lift  the  ice, 
the  bowlders  are  raised  and  gradually  carried  to- 
ward the  periphery.  On  large  lakes  the  drifting 
ice  is  pressed  against  the  shores,  and  thus  forms 
dikes  of  bowlders.  .  f.  6#i| 

MULLER'S  SCIENCE  OF  LANGUAGE. 

The  appearance  of  the  concluding  part  of  Dr. 
Mailer's  great  work  on  linguistic  science,  which 
has  occupied  ten  years  in  its  publication  and  of 
course  a  much  longer  time  in  its  preparation,  af- 
fords a  good  opportunity  for  considering  this  im- 
portant contribution  to  science  as  a  whole.  In 
speaking  of  it  as  concluded,  however,  the  term 
must  be  understood  as  applying  to  the  original 
plan,  which  contemplated  only  three  volumes.  In 
this  sense,  the  author  regards  his  work  as  com- 
pleted. But,  as  we  learn  from  the  preface  to  the 
latest  portion,  he  purposes  adding  two  supplemen- 
tary volumes,  one  of  which  will  be  occupied  with 
the  analytic  and  the  so-called  '  mixed  languages,' 
as  well  as  with  new  idioms,  extinct  and  living,  of 
undetermined  position,  while  the  other  will  com- 
prise the  materials  which  have  accumulated  dur- 
ing the  past  ten  years. 

like  the  other  inductive  sciences,  -—  and  per- 
haps even  more  than  the  majority  of  them,  — 
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comparative  philology  has  been  a  rapidly  growing 
science.     No  better  evidence  of  this  fact  can  be 
found  than  in  the  comparison,  to  which  the  author 
himself  invites  us,  of  his  work  with  that  of  his 
noted  predecessors,  Professors  Adelung  and  Vater, 
whose    well-known  *  Mithridates '    presented  the 
first  general  survey  of  languages  ever  attempted 
on  a  scientific  plan.      That  great  work,  of  which 
the   last    volume    appeared    in    1817,    is   justly 
deemed  a  monument  of  erudition  and  laborious 
research.    The  authors  undertook  to  give  an  ac- 
count of  all  known  languages,   with  (wherever 
practicable)  the  Lord's  Prayer  as  a  specimen  of 
each,  translated    and   carefully    analyzed.    The 
work  was  as  well  accomplished  as  was  possible  at 
the  time.    But  the  necessary  materials  were  to  a 
large  extent  lacking,  and  the  principles  of  the 
science  were  imperfectly  understood.    During  the 
sixty  years  which  have  since  elapsed,  the  progress 
of  research  has  not  only  added  largely  to  the  data, 
but  has  developed  many  laws  of  the  science,  and 
in  a  great  measure  revolutionized  its  character. 
Exploring  expeditions,  missionary  labors,  and  the 
study  of  ancient  monuments  have   more   than 
doubled  the  number  of  known  idioms.    At  the 
same  time,  the  profound  investigations  of  many 
eminent  scholars,  in  Europe  and  America,  have 
elucidated  the  principles  which  lie,  or  seem  to  lie, 
at  the  foundation  of  the  science.    Some  qualifica- 
tion is  necessary  in  this  statement,  for  in  the  sci- 
ence of  language,  as  in  other  sciences,  new  dis- 
coveries are  constantly  appearing,  which  alter 
materially  the  aspect  of  what  was  deemed  to  be 
established  truth.    Not  the  less,  however,  is  it 
certain  that  a  vast  progress  has  been  made  since 
the  time  of  Adelung  and  Vater.     Some  able  and 
practised  hand  was  needed  to  gather  up  the  im- 
mense mass  of  scattered  material,  and  to  frame  a 
structure  which  should  represent  the  present  con- 
dition of  the  science,  and  make  a  solid  platform  on 
which  other  inquirers  might  safely  build.   No  one, 
certainly,  could  be  better  fitted  for  this  office,  by 
experience  and  talent,    than   the   distinguished 
scholar  to  whom  we  owe  the  linguistic  portion  of 
the  history  of  the  Novara  expedition,  and  the 
well-known  '  Algemeine  Ethnographies  which  has 
long  been  a  standard  work. 

In  the  brief  preface  to  his  first  volume,  Dr. 
Muller  remarks  that  his  work  is  designed  specially 
for  the  use  of  academic  lecturers  and  for  students 
who  desire  the  means  of  self-instruction.  He  has 
therefore  purposely  avoided  the  more  popular  and 
discursive  method  of  books  intended  merely  for 
general  reading,  and  has  adopted  in  preference 
the  concise  and  systematic  form  of  treatises  de- 
voted to  the  exact  sciences.  Throughout  the 
greater  portion  of  his  work  he  has  adhered  strictly 
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to  this  scientific  method,  which,  as  he  justly  con- 
siders, can  alone  give  to  such  a  work  a  permanent 
▼aloe.  In  the  introduction,  however,  which  occu- 
pies about  a  third  part  of  the  first  volume,  he  has 
allowed  himself  more  freedom,  and  has  entered 
into  many  disquisitions  which  will  interest  the 
general  reader,  and  will  doubtless  evoke  much 
discussion  and  some  dissent.  He  treats  of  Ihe  aim 
and  limits  of  linguistic  science ;  of  the  relation  of 
speech  to  thought ;  of  the  origin  of  language,  in- 
cluding the  great  question  of  the  unity  or  plurality 
of  beginnings  ;  of  the  development  of  speech  ;  of 
its  material  and  formative  parts  ;  of  the  proofs  of 
kinship  among  languages  ;  of  their  classification, 
according  to  the  various  systems  which  have  been 
proposed  by  philologists;  of  the  elements  of 
speech, — the  root,  the  word,  the  sentence;  of 
articulate  sounds  (phonology) ;  of  the  expression 
of  thought  by  writing,  and  of  the  influence  of 
writing  on  the  development  of  language.  This 
list  of  topics  is  much  abridged,  and  gives  only  an 
imperfect  idea  of  the  many  subjects  on  which  the 
author  touches  in  this  important  introduction,  in 
which  he  has  condensed  the  conclusions  of  long- 
continued  study  and  profound  analysis. 

In  his  classification  he  has  sought  to  combine 
the  ethnological  and  philological  methods,  and 
thus  to  link  his  earlier  'General  ethnography' 
with  the  present  work.  The  attempt  was  a  nat- 
ural one,  but  cannot  be  said  to  be  altogether  suc- 
cessful ;  and  it  is  easy  to  see  that  the  author  him- 
self, whose  candor  throughout  is  transparent,  was 
finally  not  altogether  satisfied  with  it.  In  the 
classification  of  races  he  selects  (as  in  his  '  Eth- 
nography') the  hair  as  the  best  criterion.  He 
divides  all  mankind  primarily  into  two  classes,  — 
the  •  woolly-haired '  (ulotrichi)  and  the  '  smooth- 
haired9  (li88otrichi).  Each  of  these  classes  is 
again  subdivided  into  two  divisions.  The  woolly- 
haired  class  comprises  the  '  tuf t-baired '  (lopho- 
comi)  and  the  '  fleecy -haired '  (eriocotni) ;  while 
the  smooth-haired  races  comprehend  the  '  straight- 
haired  '  (euthycomi)  and  the  *  wavy-haired '  (eu- 
plocomi).  Other  high  authorities,  including  8t. 
Hilaire,  Bory  de  St.  Vincent,  and  Huxley,  have 
adopted  the  hair  as  the  best  primary  character- 
istic for  distinguishing  the  races.  But  while  the 
epithets  drawn  from  it  are  excellent  descriptive 
terms,  they  are  found  in  practice,  like  those  de- 
rived from  the  shades  of  color  and  the  shape  of 
the  head,  to  be  far  too  wavering  and  uncertain  to 
serve  the  purposes  of  a  true  scientific  classifica- 
tion. Such  is  the  conclusion  of  Prichard,  Peschel, 
Quatrefages,  Wilson,  and  other  able  ethnologists 
who  have  tested  these  methods. 

To  this  opinion  Dr.  Muller's  own  matured  views 
plainly    tend.     Though   he   formally  preserves 


throughout  his  work — evidently  for  the  reason 
that  has  been  suggested  —  the  four  classes  distin- 
guished by  the  hair,  he  practically  deserts  this 
classification  for  that  which  his  studies  and  phil- 
osophical insight  have  convinced  him  to  be  the 
only  satisfactory  and  proper  one, — at  least  for  t 
philological  'treatise,— namely,  the  genealogical 
classification,  based  on  the  distinction  of  linguistic 
stocks.  These  stocks  are,  in  fact,  in  comparative 
philology,  what  the  elementary  substances  are  in 
chemistry,  —  the  sole  and  sufficient  ground  of  t 
true  scientific  classification.  The  question  of  the 
origin  of  these  stocks,  or  linguistic  families,  is  too 
extensive  and  •  too  much  contested  to  be  here  con- 
sidered ;  but  that  their  distinction  and  deter- 
mination constitute  the  primary  element  and 
foundation  of  linguistic  science  is  a  definite  con- 
clusion, for  which  the  high  authority  of  Dr. 
Muller  may  now  be  claimed. 

The  main  body  of  the  work  consists  of  careful 
analyses  of  the  phonetic  and  grammatical  systems 
of  all  the  languages  whose  sounds  and  grammar 
are  known.  In  most  instances  —  and,  in  fact, 
wherever  compositions  in  the  language  are  found 
—  specimens  of  the  text  are  given,  with  inter- 
linear translations,  and  with  annotations  explain- 
ing every  grammatical  peculiarity.  Such  transla- 
tions are,  of  course,  the  best  test  of  the  author's 
knowledge  of  the  language.  The  labor  required 
to  master  so  completely  the  intricacies  and  pecul- 
iarities of  this  large  number  of  idioms — from 
the  monosyllabic  Chinese  and  Anamese,  with 
their  variety  of  tones  and  positions,  to  the  multi- 
tudinous inflections  of  American  tongues— 
must  have  been  enormous ;  nor  would  mere  in- 
dustry have  been  sufficient,  without  large  experi- 
ence, and  what  may  fairly  be  termed  linguistic 
genius.  The  first  volume  comprises  the  languages 
of  the  woolly-haired  races,  and  is  devoted  almost 
entirely  to  the  African  tongues.  The  single  ex- 
ception is  the  Mafor  language,  spoken  on  the  north- 
west coast  of  New  Guinea.  The  Mafor  people  are 
not  more  woolly-haired  than  many  other  tribes 
of  Melanesia.  But  as  the  latter  speak  'mixed 
languages,'  mainly  of  the  Malaisian  type,  they 
are  relegated  to  the  '  Malayan  race,'  which  is  in- 
cluded among  the  smooth-haired  races.  Thus  the 
classification  by  the  hair  breaks  down  on  its  flat 
application ;  and  we  cannot  be  surprised  that  the 
author,  hampered  at  the  outset  by  bis  earlier 
ethnological  theories,  is  glad,  as  his  work  proceeds, 
to  escape  from  them,  and  restrict  himself  entirely 
to  the  genealogical  classification. 

The  second  volume  opens  with  an  interesting 
description  and  comparison  of  the  very  peculiar 
and  in  some  respecta  highly  organized  AustrsJian 
languages,  which  are  shown  conclusively  to  be- 
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long  to  a  single  stock,  and  not  to  be  allied  either 
to  the  Malayan  or  the  Dravidian  tongues,  to  which 
some  authorities  have  sought  to  refer  them.     The 
languages  of  the  *  hyperborean  races,*  extending 
along  the  arctic  coasts,  from  the  Yeniseean  tribes 
to  the  Chukchi  and  the  Eskimo,  lead  naturally  to 
the  proper  American  idioms.    The  discussion  of 
these  idioms  must  be  deemed  the  least  satisfactory 
portion  of  the  work,  not  from  any  failure  in  the 
author's  research  or  accuracy,  but  from  the  im- 
possibility of  condensing  his  materials  into  the 
limited  space  allowed  for  them.    The  linguistic 
stocks*  of  this  continent  are  at  least  twice  as 
numerous  as  those  of  all  the  rest  of  the  world. 
Their  grammatical  characteristics  vary  widely, 
and  are  of  the  highest  interest.      As  Prof.  Max 
Muller  has  well   pointed   out,   these  languages 
"  can  tell  us  quite  as  much  of  the  growth  of  the 
human  mind  as  Chinese,  or  Hebrew,  or  Sanscrit.'' 
Some  of  the  stocks  or  families  —  as,  for  example, 
the  Algonkra,  the  Dakota,  and  the  Maya  —  com- 
prise many  distinct  languages,  which  have  been 
carefully  studied  and  compared  by  some  of  the 
ablest  philologists  of  Europe  and  America.      In 
purely  scientific  value,  apart  from  merely  extrane- 
ous grounds  of  interest,  the  Algonkin  family  far 
surpasses  the  Hamito-Semitic  stock.     Tet  while 
the  latter  occupies  two  hundred  pages,  the  former 
is  restricted  to  thirteen.    It  is  as  though,  in  a 
treatise  on  zoology,  eighteen  pages  were  given  to 
the  horse,  as  being  a  biblical  animal,  and  only  one 
page  to  the  elephant.     It  must  be  admitted  that  in 
the  present  condition  of  linguistic  science  this  dis- 
crepancy could  not  well  have  been  avoided  with- 
out making  the  work  unwieldy  and  unsalable ; 
and  it  is  fair  to  add  that  the  descriptions  of  the 
American  languages,  so  far  as  they  extend,  are 
for  the  most  part  remarkable  exhibitions  of  ana- 
lytic skill. 

A  most  admirable  account  is  given  of  the  great 
Malaisian  family,  which  occupies,  with  the  ex- 
ception of  the  Australian  and  some  Papuan 
tongues,  the  vast  island  world  from  Madagascar 
to  Hawaii.  This  is  followed  by  the  languages  of 
the  *  North  Asiatic '  or  Mongolian  race,  extending 
from  Lapland  and  Hungary  to  Japan  and  the 
Indo-Chinese  peninsula.  The  Nubian  or  smooth- 
haired  African  race  succeeds,  followed  by  the 
primitive  languages  of  Hindostan,  composing  the 
Dravidian  family.  The  greater  portion  of  the 
third  volume  is  occupied  with  the  languages  of 
the  so-called  'Mediterranean  race.'  This  is  a 
purely  geographical  designation,  including  popu- 
lations bo  widely  distinct  in  physical  traits  and  in 
language  as  the  Indo-Europeans,  the  Hamito- 
Semitic  nations,  the  Caucasian  tribes,  and  the 
Basques.   To  these  languages,  which  were  the  first 


to  attract  the  attention  of  philologists,  the  author 
has  devoted  special  care.  The  perplexing  variety 
of  Caucasian  tongues  is  reduced  by  him  to  two, 
or  at  the  most  three,  families.  The  curious  and 
elaborate  inflections  of  the  Basque  are  analyzed 
and  set  forth  with  remarkable  clearness.  Those 
students  of  language  who  are  accustomed  —  as 
too  many  are  —  to  regard  the  whole  of  philological 
science  as  summed  up  in  the  two  families  of  the 
Indo-European  and  the  Hamito-Semitic  stocks, 
will  here  find  an  example  of  on  indefatigable  and 
large-minded  scholar,  who  can  equal  if  not  sur- 
pass them  in  their  special  studies,  while  his 
wider  view  embraces,  as  that  of  every  thorough 
philologist  should  do,  a  knowledge  of  the  chief 
characteristics  of  all  the  other  families. 

The  work  lacks  an  index,  which  will  doubtless 
be  furnished  with  the  supplementary  volumes. 
There  is  another  and  a  much  more  important  defi- 
ciency, which  we  may  hope  will  be  supplied  in 
this  forthcoming  portion.  In  his  survey  of  lan- 
guages, the  author  has  restricted  himself  almost 
entirely  to  idioms  of  whose  grammar  something 
is  known.  Those  tongues  of  which  we  possess 
merely  vocabularies  are  to  him  as  though  they 
did  not  exist.  He  does  not  even  condescend  to 
name  them.  In  his  view,  the  life  of  a  language 
is  in  its  grammatical  forms;  and  only  by  the  com- 
parison of  such  forms  can  we  be  made  certain  that 
two  languages  are,  or  are  not,  akin.  The  first  of 
these  propositions  is  unquestionably  true ;  the  other 
is  opposed  to  much  evidence  and  to  the  author's 
own  example.  Gallatin's  great  work,  the  '  Synop- 
sis of  Indian  languages,'  owes  most  of  its  value 
to  its  comparative  vocabularies  ;  and  his  classifica- 
tion, based  mainly  on  these  vocabularies,  has 
proved  substantia] ly  correct.  It  is  purely  by  lexi- 
cal comparison  that  Dr.  Muller  has  been  able  to 
establish  the  unity  of  origin  of  all  the  Australian 
tongues.  No  doubt  this  method  has  been  greatly 
abused  by  incompetent  writers.  It  needs  to  be 
applied,  like  all  other  tests,  with  scientific  knowl- 
edge and  caution  ;  but,  when  so  applied,  it  will  be 
found  entirely  conclusive.  Em  ploying  this  method, 
the  author  will  be  able  to  give  us,  for  the  first 
time  in  the  history  of  philological  science,  a  nearly 
complete  list  of  linguistic  stocks,  which,  instead 
of  the  *  one  hundred '  mentioned  in  his  introduc- 
tion (p.  77),  will  probably  be  found  to  number 
nearly  three  hundred  ;  and  he  will  thus  at  length 
place  this  science  on  a  truly  philosophical  basis. 
If  to  this  he  would  add  a  series  of  language-maps, 
similar  to  those  of  which  Mr.  Cust,  in  his  volume 
on  the  '  Modern  languages  of  the  East  Indies,'  has 
given  us  admirable  examples,  his  work  would  be 
completed  in  a  manner  which  would  leave  little 
to  be  desired.     Even  without  these  additions,  the 
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three  volumes,  as  they  stand,  form  a  compendium 
of  the  greatest  value,  indispensable  to  all  who  are 
engaged  in  any  department  of  linguistic  study. 

H.  Hale. 


Professor  Gage  of  Cornell  university  has  re- 
cently issued  a  pamphlet  consisting  of  notes  on 
microscopical  methods  for  the  use  of  laboratory 
students  in  the  anatomical  department  of  that  in- 
stitution. They  are  designed  to  accompany  the 
notes  on  histological  methods  which  were  pub- 
lished last  year,  and  to  give  only  the  main  facts 
and  principles  relating  to  the  microscope  and  to 
its  manipulation,  which  seem  indispensable  for 
the  successful  study  of  elementary  histology.  In 
these  notes  the  microscope  and  its  parts  are  de- 
scribed, and  advice  given  as  to  its  care,  and  also 
the  care  of  the  eyes,  which  are  apt  to  suffer  unless 
special  precautions  are  taken  to  protect  them. 
Professor  Gage  advises  that  both  eyes  be  kept 
open,  and  the  labor  divided  between  the  two  eyes, 
using  one  eye  for  observing  the  image  a  while,  and 
then  the  other.  He  recommends  the  use  of  an 
eye-screen  made  by  pasting  black  velveteen  on 
bristol -board.  The  body  of  the  microscope  is  re- 
ceived in  a  hole  cut  in  the  middle  of  the  length  of 
the  screen  and  nearer  to  one  side.  The  eye  which 
is  not  in  use  looks  at  the  black  surface,  without 
any  strain  or  injurious  effect.  The  micrometer 
and  its  use  are  made  clear,  and  a  description  given 
of  the  camera  lucida  and  the  methods  of  drawing 
the  objects  seen  in  the  field  of  the  microscope. 
The  differences  between  adjustable  and  non-adjust- 
able objectives,  and  their  advantages  and  disad- 
vantages, are  concisely  treated,  as  are  also  im- 
mersion objectives,  and  Zeiss'  new  apochromatic 
objectives.  This  name  has  been  given  to  his 
objectives  made  of  new  kinds  of  glass.  They  are 
made  adjustable  and  non-adjustable,  dry,  and  for 
water  and  homogeneous  immersion  liquids.  Alto- 
gether, Professor  Gage  is  to  be  congratulated  on 
having  put  a  large  amount  of  valuable  informa- 
tion into  a  very  small  space,  and  that,  too,  without 
having  sacrificed  clearness  of  description.  The 
figures,  eleven  in  number,  aid  very  materially  in 
elucidating  the  text. 

—  Prof.  John  A.  Ryder  of  the  Biological  de- 
partment of  the  University  of  Pennsylvania  has 
recently  had  a  new  microtome  constructed.  It 
cuts  serial  sections  in  ribbons,  and  is  very  com- 
pact, occupying  a  space  of  only  eight  inches  by 
four.  The  sections  produced  are  cut  flat,  and  are 
not  parts  of  a  hollow  cylinder.  The  thickness  to 
be  cut  can  be  adjusted  by  a  simple  device,  and 
ranges  from  ij&m  of  an  inch  or  .0026  mm.  up  to 
tIp  of  an  inch  or  .0635  mm.    The  knife,  an  ordi- 


nary razor,  admits  of  being  placed  at  any  angle, 
as  in  a  sledge  microtome.  The  successive  sec- 
tions are  cut  as  rapidly  as  the  operator  can  move 
his  right  hand  up  and  down  through  a  distance  of 
three  inches.  This  new  instrument  was  devised 
in  order  to  provide  a  simple,  compact  tool,  adapted 
to  class-work,  where  many  sections  are  required, 
and  for  embryological,  histological,  pathological, 
and  botanical  research,  at  far  less  cost  than  that 
of  the  best  sledge  microtomes,  and,  though  con- 
structed very  differently  from  the  latter,  is  equally 
accurate.  Recently  great  improvements  have  been 
added,  so  that  it  can  be  used  as  a  rapidly  catting, 
freezing  microtome,  or  in  cutting  celloidin  sec- 
tions. With  this  new  device,  an  object  several 
inches  in  length  may  be  embedded  entire,  as  a  sin- 
gle block,  and  cut  up  into  a  continuous  series  of 
sections  by  the  ribbon  method.  Gutting  a  large 
block  into  a  series  of  sections  in  this  way  is  not 
possible  with  any  other  m  icrotome  yet  devised.  The 
range  of  capability  of  this  new  aid  to  research  is 
therefore  very  great,  and  will  doubtless  be  appre- 
ciated by  teachers  who  wish  to  supply  their  pupils 
with  an  abundance  of  illustrative  material,  with  a 
device  fully  three  times  as  rapid  in  action  as  the 
Thoma  made  by  Yung,  and  with  all  its  capabili- 
ties for  adjusting  the  knife  and  block.  It  is  ad- 
mitted by  several  competent  histologists,  who  have 
examined  it,  to  be  the  most  practical  instrument 
yet  devised. 

—  Prof.  J.  Vilanova  y  Piera,  of  the  University 
of  Madrid,  who  has  undertaken  to  edit  a  polyglot 
dictionary  of  geological  and  geographical  terms, 
has  invited  Dr.  John  C.  Branner,  professor  of  ge- 
ology in  the  University  of  Indiana,  to  take  charge 
of  the  Portuguese  part  of  that  work.  Besides  the 
usual  studies  of  the  language,  Dr.  Branner  has  ac- 
quired a  practical  acquaintance  with  the  Portu- 
guese during  two  visits  to  Portugal  and  a  resi- 
dence of  nearly  eight  years  in  Brazil,  where  he 
was  assistant  geologist  upon  the  Imperial  geologi- 
cal survey.  In  the  preface  to  the  Spanish  part  of 
the  polyglot  dictionary,  Professor  Vilanova  y 
Piera  says  that  such  a  work  was  first  suggested 
to  him  by  American  geologists  at  a  meeting  of  the 
International  congress  of  geologists. 

—  The  U.S.  bydrographic  office  has  published  a 
complete  list  of  the  charts,  plans,  and  sailing- 
directions  that  had  been  published  up  to  the  end 
of  1886.  The  catalogue  will  be  a  valuable  book  of 
reference  to  students  of  American  geography. 
The  supplements  to  the  sailmg-directions,  which 
were  issued  in  December,  1886,  contain  a  collec- 
tion of  all  the  additional  information  which  has 
from  time  to  time  appeared  in  U.S.  *  Hydrographic 
notices '  and  '  Notices  to  mariners.' 
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COMMENT  AND  CRITICISM. 

The  discussions  as  to  cocaine  and  its  effects 
proceed  with  vigor,  and,  while  no  consensus  of 
opinion  seems  to  have  been  arrived  at  by  medical 
authorities,  yet  the  number  of  cases  of  the  use  of 
the  drag  that  have  been  observed  and  studied  is 
rapidly  increasing,  and  will  afford  the  ultimate 
investigator  a  large  amount  of  material  to  go 
over.  The  Brooklyn  physicians  have  lately  taken 
a  public  stand  in  the  matter,  based  on  a  paper  by 
Dr.  J.  B.  Mattison,  which  emphatically  opposes 
the  views  expressed  by  Dr.  Hammond  and  others, 
which  have  been  heretofore  commented  on  in  these 
columns.  The  action  of  the  Brooklyn  physicians 
takes  the  form  of  the  draught  of  a  bill  to  be  pre- 
sented to  the  legislature,  which  places  cocaine  on 
the  list  of  poisonous  drugs  to  be  sold  only  on  a 
physician's  prescription.  In  his  paper,  Dr.  Matti- 
son says  that  "  no  advent  in  the  therapeutic  arena 
during  the  last  decade  has  been  attended  with 
such  varied  and  extensive  claims  for  favor  as  co- 
caine. Its  marvellous  effect  in  ophthalmic  surgery 
roused  a  spirit  of  experimental  research  in  other 
directions  which  has  added  largely  to  its  well- 
proven  power  for  good ;  but  a  potency  for  good 
implies  a  potency  for  harm,  and  the  risk  impends 
of  its  ardent  advocates  being  carried  by  over- 
enthusiasm  beyond  the  limit  of  a  safe  regard  for 
the  welfare  of  their  patients  or  themselves  that 
may  imperil  an  otherwise  well-founded  success." 
He  believes  that  the  time  has  come  when  the  evi- 
dence justifies  a  strong  statement  of  the  harmful 
effects  of  the  drug ;  and,  in  combating  Dr.  Ham- 
mond's views,  Dr.  Mattison  adduced  fifty-one  cases 
of  the  use  of  cocaine  which  attested  a  power  in 
the  drug,  on  some  patients,  that  warrants  caution 
with  all. 


Of  the  cases  brought  forward  by  the  speaker, 
one  was  that  of  a  young  woman,  twenty-three 
years  of  age,  who  died  from  an  application  of 
cocaine  made  during  an  operation  for  the  removal 
of  a  tumor  in  the  intestines.  Another  was  the 
case  of  a  man,  aged  thirty-three,  to  whose  larynx  a 
four-per-cent  solution  of  cocaine  was  applied,  and 
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who  died  from  cocaine-poisoning  after  the  second 
application.    A  third  was  the  case  of  a  woman  in 
middle  life,  whose  death  resulted  from  the  use  of 
a  four-per-cent  solution  for  tooth-ache.     Numer- 
ous cases  were  given  of  the  poisoning  resulting 
from  the  use  of  cocaine  as  an  anaesthetic  in  surgi- 
cal operations.    Among  the  effects  noted  were  de- 
pression of  the  brain,  profuse  sweating,  impend- 
ing syncope,  difficult  respiration,    twitchings  of 
the  muscles,  mania,  paralysis  of  the  heart,  nausea, 
rigors,  and  so  forth.    Dr.  Mattison  further  insist- 
ed that  Dr.  Hammond's  assertion  that  there  is  no 
danger  of  cocaine  addiction  because  he  himself 
took  half  a  dozen  doses  at  intervals  of  from  one 
to  four  days  without '  acquiring  a  habit,'  is  value- 
less as  evidence,  because  "  cocainism  is  not  the 
outcome  of  using  the  drug  at  long  intervals.     Its 
transient  effect  and  the  demand  of  an  impaired 
nerve  status  compel  frequent  taking,  —  more  than 
alcohol  or  opium,  —  so  that  habitues  have  been 
known  to  take  it  ten,  twenty,  or  more  times  daily; 
and  it  is  this — growing  by  what  it  feeds  on  — 
that  tends  to  create  and  continue  the  disease." 
Dr.   Mattison's  own  professional  experience  has 
proven  for  him  two  things,  —  first,  that  cocaine 
quid  cocaine  possesses  a  pernicious  power  ;  and, 
second,  it  finds  in  the  opium-taker  a  peculiar  con- 
dition that  specially  favors  its  ill  effects,  making 
it  for  such  patients  peculiarly  dangerous.   In  con- 
cluding his  paper,  the  writer  summarized  thus : 
"Cocaine  may  be  toxic,  sometimes  deadly,  in 
large  doses.     It  may  give  rise  to  dangerous  or 
even  fatal  symptoms   in  doses  usually  deemed 
safe.    The  danger,  near  and  remote,  is  greatest 
when  given  under  the  skin.    It  may  produce  a 
diseased  condition,  in  which  the  will  is  prostrate 
and  the  patient  powerless,  —  a  true  toxic  neurosis, 
more  marked  and  less  hopeful  than  that  from 
alcohol  or  opium. 

Dr.  Crothers,  in  the  Medical  and  surgical  re- 
porter, gives  the  following  statement  of  his  views 
on  cocaine  :  "  Among  alcohol  inebriates  and  drug 
maniacs,  cocaine  inebriety  is  no  doubt  increasing. 
Its  peculiar  dangerous  effects  on  the  body  will 
prevent  its  general  use  as  an  intoxicant  to  any 
great  extent.  It  acts  more  rapidly  than  opium, 
but  its  effects  pass  off  more  quickly.    Its  first  ef- 
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feet  is  more  exhilarant  than  that  of  alcohol,  but 
it  is  uncertain  and  variable.  This  stimulant  ac- 
tion develops  mania,  followed  by  narcotism  and 
melancholia.  As  an  intoxicant,  it  is  more  dan- 
gerous than  alcohol  or  opium.  As  a  form  of 
inebriety,  it  is  more  difficult  to  treat,  requiring  a 
longer  time  to  break  up,  because  of  the  physical 
and  psychical  complications.  It  cannot  be  used 
as  a  substitute  for  any  other  narcotic,  or  as  an 
antidote  or  remedy."  Dr.  Hammond  of  New 
York  finds,  as  the  result  of  personal  experience 
with  cocaine,  that  two  grains  in  a  pint  of  wine 
produced  all  the  beneficial  and  none  of  the  dele- 
terious effects  of  the  drug.  One  grain  injected 
hypodermically  has  an  effect  similar  to  that  of  two 
or  three  glasses  of  champagne.  He  thinks  that 
cocaine  has  a  refining  and  softening  effect,  while 
the  tendency  of  alcohol  is  to  lower  the  mental  and 
moral  tone,  and  to  brutalize  a  man.  Three  grains 
produced  a  great  disposition  to  talk,  with  vivid 
imagination.  Writing  was  accomplished  with 
great  ease,  and  wonderful  progress  was  made  with 
a  medical  work  which  he  was  preparing.  On  the 
following  morning  he  found  the  work  to  be  com- 
posed of  incoherent  sentences  and  disconnected 
ideas,  being  utterly  nonsensical.  He  subsequently 
took  eight  grains  of  the  drug,  which  produced 
painful  sensations. 


Dr.  Frank  H.  Bosworth  of  New  York  has  had 
considerable  experience  with  cocaine.  He  says 
that  in  no  single  case  of  hay-fever  which  he  has 
treated  with  it  has  he  been  able  to  detect  any  dis- 
tressing reaction  from  its  use.  In  a  few  cases  the 
remedial  effect  has  not  been  such  as  desired,  but 
the  proportion  of  such  cases  has  been  small.  He 
has  used  cocaine  in  a  hundred  and  fifty  cases,  and 
in  but  two  was  there  any  reaction,  and  in  neither 
was  this  of  a  distressing  character.  Many  patients 
have  used  the  drug  daily  for  eighteen  months  with- 
out any  reaction,  and  without  there  being  any  toler- 
ation created,  the  same  effect  following  its  use  at 
the  end  as  at  the  beginning  of  the  period,  —  com- 
plete  relief.  Being  a  sufferer  from  hay-fever,  the 
doctor  used  the  drug  himself,  applying  it,  in  a  solu- 
tion of  four  per  cent,  to  the  nose.  The  relief  was 
immediate  and  great,  but  lasted  only  from  two  to 
three  hours.  He  used  it  frequently  during  the 
day  in  this  way,  at  the  beginning  using  from  two 
to  three  grains  daily.  After  using  from  half  a 
grain  to  a  grain,  he  experienced  the  full  constitu- 
tional effects  of  the  drug,  which  were  a  feeling  of 


absolute  peaoefulness  and  repose,  entire  immunity 
from  worry  or  care,  thorough  wakefulness,  or, 
rather,  alertness  of  intellectual  faculties,  with 
something  of  an  indisposition  to  exertion.  To- 
gether with  this  was  an  enjoyment  of  his  cigar 
such  as  he  had  not  experienced  since  he  was  a 
young  man.  In  this  way  he  would  sit  and  smoke 
and  read  hours  at  a  time.  He  soon  found  that  he 
was  taking  from  five  to  eight  grains  of  cocaine 
daily.  At  night  be  would  fall  into  a  refreshing 
sleep,  and  awake  in  the  morning  without  an  un- 
pleasant symptom.  After  breakfast,  his  hay- fever 
symptoms  coming  on,  he  would  resume  his  co- 
caine. This  he  continued  for  more  than  two  and 
one-half  months ;  at  one  time,  in  order  to  test  the 
drug,  carrying  the  quantity  as  high  as  twenty-five 
grains  between  dinner  and  bed-time.  In  all,  he 
used  about  an  ounce  of  the  alkaloid.  His  con- 
clusions are  as  follows  :  1°.  The  use  of  the 
drug  produced  no  tolerance  :  two  grains  pro- 
duced as  marked  a  constitutional  effect  as  twenty- 
five.  2°.  No  cocaine  habit  was  contracted.  At 
no  time  from  the  commencement  of  the  experi- 
ments to  the  end  of  them  was  there  ever  the 
slightest  craving  for  it.  8°.  The  local  effect  at 
the  end  of  three  months,  in  contracting  the  blood- 
vessels of  the  nose,  was  as  quick  and  as  efficient 
as  at  the  time  of  the  first  application.  4°.  There 
was  not  at  any  time  the  slightest  local  reaction 
following  its  use.  5°.  In  not  a  single  instance 
was  he  able  to  detect  any  constitutional  reaction 
after  its  effect  passed  away. 


We  were  in  error  last  week  in  reporting  that 
the  sum  of  $400,000  had  been  appropriated  by 
congress  for  the  erection  of  a  new  naval  observa- 
tory near  Washington.  The  amount  actually 
available  is  but  $100,000,  with  the  understanding 
that  the  entire  cost  of  the  work  shall  not  exceed 
$400,000.  Mr.  Hunt  of  New  York,  the  architect 
appointed  by  the  secretary  of  the  navy,  has  been 
in  Washington  examining  the  site,  and  consulting 
with  the  superintendent  of  the  observatory  and 
Professor  Hall,  and  it  is  understood  that  he  is  now 
at  work  upon  the  detailed  drawings.  Plans  were 
prepared  some  seven  years  ago  under  the  direction 
of  Admiral  John  Rodgers,  then  superintendent  of 
the  observatory,  but  they  will  be  very  largely 
modified  in  order  to  isolate  more  effectively  the 
observing-rooms  from  the  main  building.  Ensign 
Winterhalter  of  the  U.  S.  naval  observatory  has 
sailed  for  Paris  to  represent  the  observatory  at  the 
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conference  called  by  Admiral  Mouchez,  director 
of  the  Paris  observatory,  for  the  purpose  of  form- 
ing a  plan  of  co-operation  in  photographing  the 
whole  sky.  The  proposition  is  to  enlist  ten  or 
twelve  observatories  in  the  undertaking,  and  to 
obtain  instruments  of  uniform  power,  so  that  their 
work  may  be  homogeneous.  If  the  suggestion 
that  each  plate  shall  be  four  degrees  square  is 
adopted,  about  11,000  plates  will  be  required  ;  and, 
with  an  average  of  100  plates  per  year  from  eleven 
observatories,  it  will  take  ten  years  to  complete 
the  map.  It  is  understood  that  Dr.  Peters  of 
Clinton,  and  Mr.  Rutherfurd  of  New  York,  will 
also  attend  the  conference. 


A  VKBY  VALUABLE  CONTRIBUTION  by  T.  Mitchell 

Prudden,  M.D.,  on  bacteria  in  ice,  and  their  rela- 
tions to  disease,  with  special  reference  to  the  ice- 
supply  of  New  York  City,  appears  in  the  Medical 
record  of  March  26.  In  a  series  of  thirty -two  biolog- 
ical analyses  of  the  Croton  water,  as  it  is  delivered 
in  the  city,  Dr.  Prudden  found  the  lowest  number 
of  living  bacteria  to  be  57  to  the  cubic  centimetre  ; 
the  highest,  1,950 ;  while  the  average  was  248. 
While  it  was*  at  one  time  thought  that  the  pres- 
ence of  a  considerable  number  of  living  bacteria 
in  a  water  was  evidence  of  its  being  unfit  for 
drinking-purposes,  we  have  now  learned  that  this 
view  must  be  greatly  modified.  Bacteria  are  al- 
most everywhere  present,  in  soil,  air,  etc.,  and 
by  far  the  larger  proportion  are,  so  far  as  we  know, 
perfectly  harmless.  Their  r6le  in  nature  is  to  tear 
down  organized  bodies  into  their  simpler  constitu- 
ents, a  small  part  of  these  being  used  for  their 
own  nutrition  and  growth,  while  the  larger  part 
is  given  up  to  other  organisms  for  their  life -pur- 
poses. It  still  remains  true,  however,  that  a  cer- 
tain number  of  species,  which  can  live  in  water 
as  well  as  elsewhere,  can  and  do  produce  deadly 
diseases,  and  are  responsible  for  some  of  the 
most  frightful  epidemics. 


Dr.  Prudden  made  a  series  of  experiments  to 
test  the  effect  of  freezing  on  the  bacteria.  His 
method  was  as  follows:  a  large  number  of  test-tubes 
were  plugged  at  the  mouth  with  cotton,  and  steril- 
ized. Into  these  tubes  was  put  sterilized  water 
mixed  with  a  small  quantity  of  a  pure  cul- 
ture of  some  well -defined  species  of  bacteria,  the 
number  of  bacteria  in  one  cubic  centimetre  of  water 
having  been  previously  determined.  The  tubes  were 
then  exposed  to  a  temperature  of  from  14°  to  80°  F. , 


the  water  becoming  sol  id  in  a  short  time.  Six  differ- 
ent species  of  bacteria  were  thus  experimented  with: 
1°.  Bacillus  prodigiosus  ;  2°.  A  short  bacillus  fre- 
quently found  in  the  Hudson  River  water,  and 
occasionally  in  the  ice,  apparently  identical  with 
the  Proteus  vulgaris  of  Hauser;  8°.  A  slender 
bacillus  very  common  in  Croton  water ;  4°.  Sta- 
phylococcus pyogenes  aureus,  derived  from  a  case 
of  pyaemia  ;  5°.  A  short  bacillus  very  common  in 
ice  all  about  New  York,  which  may  be  designated 
the  '  fluorescent  bacillus,'  from  its  appearance  in 
gelatine  ;  6°.  The  bacillus  of  typhoid-fever.  In 
the  case  of  the  Bacillus  prodigiosus,  there  were  0,800 
bacteria  in  a  cubic  centimetre  of  water  before 
freezing ;  after  being  frozen  4  days,  2,970 ;  after 
8?  days,  22 ;  and  none  after  51  days.  Of  the 
Staphylococcus  pyogenes  aureus,  there  were  a 
countless  number  before  freezing ;  after  18  days 
of  freezing,  224,508 ;  after  54  days,  84,820 ;  and 
after  66  days,  40,280 :  of  the  typhoid-fever  bacil- 
lus, innumerable  before  freezing,  1,010,408  after 
being  frozen  11  days,  886,457  after  27  days,  80,796 
after  42  days,  and  7,348  after  108  days.  These 
experiments  were  repeated  with  practically  the 
same  results,  so  that  it  may  be  accepted  as  abun- 
dantly proven,  that,  after  prolonged  freezing,  a 
considerable  number  of  the  typhoid  bacilla  remain 
alive. 


WILLIAM  BABCOCK  HAZEN. 

The  sudden  death  of  Brig.-Gen.  William  B. 
Hazen,  chief  signal  officer  of  the  U.  S.  army, 
which  occurred  on  Sunday,  Jan.  16,  1887,  de- 
prived the  country  of  one  of  its  most  distinguished 
officers,  and  the  signal  corps  of  a  chief  who  took 
a  broad  view  of  its  duties  and  relations  to  the 
world  of  business  and  science. 

Gen.  William  B.  Hazen  was  the  great-grandson 
of  Thomas  Hazen,  who  was  born  in  1719,  and  who 
was  himself  a  great-grandson  of  Edward  Hazen, 
who  emigrated  from  England  before  1649,  and 
settled  at  Rowley,  Mass.,  where  he  died  in  1688. 

The  descendants  of  Edward  Hazen  include 
many  names  eminent  in  business,  theology,  and 
war.  Energy,  industry,  and  strong  convictions 
characterize  the  members  of  the  family  on  all 
sides. 

General  Hazen  was  born  at  West  Hartford,  Vt., 
Sept.  27,  1830.  While  he  was  yet  a  child,  his  par- 
ents removed  to  Hiram.  Portage  county,  O.  In 
1851  he  was  appointed  from  Ohio  as  a  cadet  to 
the  U.  S.  military  academy  at  West  Point,  from 
which  he  graduated  July  1, 1855.  He  was  assigned 
to  the  8th  U.  S.  infantry,  and  spent  the  next  five 
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years  in  frontier  service,  more  especially  against 
the  Indians  in  California,  Oregon,  and  Texas,  in 
which  service  he  displayed  an  energy  and  bravery 
that  have  been  characteristic  of  his  life.  His  record 
during  these  years  embraces  constant  fights  and 
pursuits.  He  was  twice  severely  wounded,  and  by 
virtue  of  his  wounds,  he  was,  in  January,  1860, 
by  the  surgeon's  order,  granted  a  leave  of  absence 
as  being  unfit  for  duty.  In  consequence  of  this, 
he  was  at  the  north,  while  his  regiment  was  in 
Texas,  at  the  breaking  out  of  the  rebellion.  The 
regiment  having  been  captured,  and  its  officers 
released  on  parole,  he  alone  was  unembarrassed  by 
the  parole,  and  was  able  to  offer  his  services  to 
the  Union  army.  He  was  at  once  assigned  as 
temporary  instructor  at  West  Point.  In  May, 
1861,  he  became  captain  in  the  8th  infantry  of 
the  regular  army,  and  in  October  was  made  colo- 
nel of  the  41st  regiment  of  Ohio  infantry,  in  the 
volunteer  army.  During  the  war,  he  distinguished 
himself  on  many  occasions,  and  his  commission  as 
major-general  was  granted  him  Dec.  13, 1864,  for 
'  specific  distinguished  services;'  i.e.,  "for  long 
and  continued  services  of  the  highest  character, 
and  for  special  gallantry  and  service  at  Fort 
McAllister."  This  placed  him  fifth  in  a  list  of 
twenty-four  officers  who  had  received  commissions 
for  distinguished  services. 

He  continued  serving  on  the  frontier  territo- 
ries, north  and  west,  and  was  especially  active  in 
Indian  affairs,  until  1870,  in  which  year  he  was 
allowed  leave  of  absence  to  visit  the  seat  of  war 
in  Europe.  The  results  of  his  observations  and 
studies  during  his  six-months1  absence  are  em- 
braced in  a  volume  entitled  *  The  school  and  the 
army  in  Germany  and  France,  with  a  diary  of 
siege  life  at  Versailles '  (New  York,  1872).  This 
volume  contains  an  interesting  sketch  of  Bismarck, 
and  Bismarck's  own  account  of  the  state  of  affairs 
in  Europe.  It  contains  especially  a  fair  criticism  of 
the  relative  excellences  of  the  German  and  French 
systems,  both  civil  and  military.  In  a  special 
chapter  on  that  subject,  he  incidentally  brought 
out  more  prominently  some  weak  points  in  our 
own  military  organization.  It  would  seem  that 
the  courage  displayed  so  brilliantly  on  the  battle- 
field frequently  nerved  him  to  utter  not  only  these 
but  other  fearless  criticisms  of  things  that  were 
palpably  wrong,  and  some  of  which  have  since 
been  corrected. 

He  was  married  Feb.  15,  1871,  to  Millie, 
daughter  of  the  Hon.  Washington  McLean  of 
Cincinnati,  who,  with  one  son,  survives  him. 

On  his  return  from  Europe  in  1871,  he  returned 
to  duty  in  the  Indian  Territory,  and  was  with  his 
regiment  in  Kansas  and  Dakota,  except  for  a 
short  absence,  until  Dec.  15,  1880,  when  he  was 


by  President  Hayes  appointed  brigadier-general 
and  chief  signal  officer,  and  has  since  then  been 
stationed  at  Washington.  The  absence  just  re- 
ferred to  was  occasioned  by  his  again  rotting 
Europe  as  military  attach^  to  the  U.  S.  legation 
at  Vienna,  for  the  purpose  of  studying  the  opera- 
tions of  European  armies  during  the  Torco-Rua- 
sian  war.  He  was  absent  on  this  service  from 
December,  1876,  to  June,  1877,  and  the  results  of 
his  observations  were  published  subsequently  in  a 
highly  interesting  popular  volume. 

The  general  account  of  his  activity  during  the 
war  of  the  rebellion  was  published  by  him  in  his 
'  Narrative  of  military  service '  (Boston,  1885). 

His  letters  and  pamphlets  on  the  '  Bad  Lands' 
show  that  for  many  years  General  Hazen  had 
been  studying  the  relations  of  meteorology  and 
agriculture.  Upon  his  appointment  as  chief  sig- 
nal officer,  he  became  indefatigable  in  his  efforts 
to  improve  the  military  and  departmental  rela- 
tions of  the  signal  service,  its  scientific  character, 
its  practical  usefulness  to  farmers  and  herders,  and 
its  popular  influence.  His  labors  in  Washington 
stirred  up  most  virulent  opponents,  —  first,  when 
it  became  necessary  for  him  to  expose  and  prose- 
cute the  corruption  of  Captain  Howgate ;  again, 
when  it  became  necessary,  in  self-defence,  to  ex- 
pose the  true  reasons  of  the  failure  of  the  war  de- 
partment to  properly  support  and  succor  the  sig- 
nal-service expedition  to  Fort  Conger ;  and  again, 
when  he  had  occasion  to  defend  the  advantages  of 
the  military  character  of  the  combined  signal- 
service  and  weather-bureau  organization  against 
those  who  would  take  it  from  the  army  without 
Tnalrinfe  a  proper  provision  for  its  work  in  any 
other  department.  The  records  of  bis  successful 
defence  against  attacks  prompted  by  implacable 
hate,  official  stubbornness,  and  personal  ignorance, 
are  to  be  found  in  the  Proceedings  of  courts-mar- 
tial, courts  of  inquiry,  committee  of  congress  on 
expenditure,  and  especially  in  the  *  Testimony  be- 
fore the  joint  commission  to  consider  the  present 
organization  of  the  signal  service,'  etc.,  which  last 
voluminous  report,  with  testimony,  was  printed 
in  June,  1886. 

General  Hazen's  interest  in  meteorology,  as  be- 
fore said,  properly  dates  back  earlier  than  1878, 
at  which  time  he  prepared  a  letter  on '  Our  barren 
lands,  or  the  interior  of  the  United  States  west  of 
the  100th  meridian  and  east  of  the  Sierra  Nevadas.' 
This  was  published  in  the  New  York  Tribune,  Feb. 
27,  1874,  and  led  to  a  discussion  in  that  paper, 
and  in  the  Minneapolis  Tribune,  between  himself 
and  Gen.  A.  A.  Custer,  which  is  summarized  ins 
pamphlet  of  the  above  title  published  by  Robert 
Clarke  &  Co.  of  Cincinnati,  in  1875.  The  motive 
of  General  Hazen  evidently  was  the  protection  of 


Aran.  8.  1887.| 


SCIENCE. 


333 


investors  and  settlers  against  the  too  glowing 
accounts,  which  amounted  to  virtual  misrepre- 
sentation, on  the  part  of  the  employees  of  the 
Northern  Pacific  railroad.  His  compilation  of 
climatological  data,  and  his  statement  of  personal 
experience  based  on  long  residence  in  that  region, 
largely  contributed  to  prevent  blind  emigration 
into  an  inhospitable  country,  while  they  doubtless 
also  contributed  to  direct  attention  to  the  really 
valuable  portions  of  our  north-west  territory,  so 
that  the  permanent  development  of  that  portion 
of  the  United  States  has  been  furthered  by  his 
action.  It  was,  however,  at  the  time,  on  his  part 
a  very  characteristic,  outspoken  exposition  of 
what  seemed  to  him  a  fraud  and  imposition, 
perpetrated  by  unscrupulous  financiers  upon  for- 
eign immigrants  and  over-confiding  settlers  and 
investors. 

During  his  connection  with  the  signal  office, 
General  Hazen  frequently  took  occasion  to  show 
his  appreciation  of  the  fact  that  the  weather-pre- 
dictions were  essentially  not  a  matter  of  mere 
military  routine,  but  that  in  all  departments  the 
office  had  need  of  the  work  of  specially  trained 
experts ;  that  it  was  a  mistake  to  shut  one's  eyes 
to  the  fact  that  in  a  matter  of  applied  science,  like 
this,  some  of  those  whom  the  scientific  world 
recognizes  as  meteorologists  and  physicists  must 
he  employed,  and  be  required  to  keep  the  chief 
fully  informed  of  the  progress  of  science.  Per- 
haps this  is  best  exemplified  by  a  quotation  from 
his  letter  of  March  24,  1886,  addressed  to  a  com- 
mittee of  the  house,  on  expenditures  of  the  war 
department :  "  At  the  beginning  of  the  work  of 
the  signal  service,  the  duty  of  giving  notice  of  the 
approach  and  force  of  storms  and  floods,  for  the 
benefit  of  commerce  and  agriculture  throughout 
the  United  States,  implied  that  the  notices  should 
be  correct,  reliable,  and  timely,  as  none  others 
could  posribly  be  of  benefit ;  it  was  therefore  ab- 
solutely necessary  to  provide  for  the  careful  study 
of  the  atmosphere.  On  my  accession,  I  found 
every  evidence  from  popular  criticism  that  still 
further  progress  in  weather-predictions  was  ex- 
pected. I  therefore  emphasized  especially  the 
necessity  of  the  study  of  the  instruments  and 
methods  of  observing,  and  the  investigation  of  the 
laws  of  the  changes  going  on  in  the  atmosphere. 
...  It  is  evident  by  these  successive  steps,  that, 
in  addition  to  knowledge  gained  for  current  work, 
the  office  is  powerfully  contributing  towards  the  es- 
tablishment of  a  deductive  science  of  meteorology, 
which  will  eventually  give  us  a  solid,  rational 
basis  for  predictions,  thereby  improving  on  the 
empirical  rules  by  which  predictions  have  gen- 
erally been  made  hitherto."  And  he  adds  that  he 
was  led  more  especially  to  assist  in  the  researches 


on  the  sun's  heat  by  reason  of  the  encouragement 
given  him  by  the  late  President  Garfield,  whose 
« last  words  to  me  were,  *Give  both  bands  of 
fellowship  and  aid  to  scientific  men.' " 

As  a  further  illustration  of  General  Hazen's 
appreciation  of  the  scientific  needs  of  the  office, 
must  be  noted  his  appointment  of  Prof.  William 
Ferrel  as  meteorologist,  and  of  Prof.  T.  C.  Men- 
denhall  as  electrician :  to  the  latter,  ail  matters  re- 
lating to  standards,  instruments,  and  instrumental 
research  were  also  committed.  Nor  did  he  stop 
here,  but,  by  appointing  several  younger  men  to 
positions  as  junior  professors,  he  largely  increased 
the  amount  of  study  and  research  that  the  office 
was  able  to  perform  ;  and  by  publishing  a  series 
of  professional  papers  and  smaller  notes,  he  took 
the  final  steps  necessary  to  stimulate  every  man 
to  do  his  best. 

Laboring  in  this  same  direction,  he  sought  to 
elevate  the  intelligence  and  scientific  training  of 
the  signal  corps  proper,  by  enlisting  college  grad- 
uates as  far  as  possible,  by  extending  the  course  of 
instruction  for  observers,  and  by  establishing  a 
course  of  higher  instruction  for  commissioned 
officers. 

In  still  another  direction  General  Hazen  showed 
his  affiliation  with  scientific  interests  ;  namely,  by 
his  desire  to  conform  as  thoroughly  as  possible  to 
the  recommendations  of  the  international  meteor- 
ological conferences.  These  recommendations,  as 
soon  as  received  in  the  printed  minutes  of  the  con- 
ferences, were,  by  General  Hazen's  orders,  carefully 
examined,  and  instructions  at  once  prepared  cal- 
culated to  introduce  methods  of  observation  and 
publication  in  conformity  with  the  recommenda- 
tions of  the  leading  meteorologists  of  the  world. 

Among  the  items  specially  noteworthy,  wherein 
General  Hazen  developed  new  paths  of  activity 
for  this  service,  may  be  mentioned  the  study  of 
local  thunder  storms  and  tornadoes,  which  were 
assigned  respectively  to  Prof.  H.  A.  Hazen  and 
Lieut.  J.  P.  Finley  so  far  as  a  collection  of  gen- 
eral statistics  is  concerned,  and  to  Professor 
Mendenhall  so  far  as  concerns  the  electrical 
phenomena  proper.  The  study  of  atmospheric 
electricity  was  especially  authorized  in  1884, 
by  an  order  of  the  secretary  of  war,  trans- 
mitting the  resolutions  of  the  international  electri- 
cal conference  held  in  Paris  the  preceding  year. 
After  full  consultations  with  numerous  electri- 
cians throughout  the  country,  General  Hazen  de- 
cided that  a  daily  map  of  electric  potential,  show- 
ing lines  of  equipotential,  similar  to  the  isobaro- 
metric  lines,  offered  hopeful  prospect  of  leading 
eventually  to  a  method  of  predicting  the  formation 
and  motion  of  thunder-storms  and  tornadoes.  But 
the  methods  of  observation  and  the  apparatus 
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needed  first  to  be  determined  upon,  after  careful 
experimental  work.  This  whole  matter  was  there- 
fore, in  1885,  committed  to  the  hands  of  Professor 
Mendenhall. 

Perhaps  the  most  important  item  in  internal  ad- 
ministration, so  far  as  it  affects  the  permanent 
scientific  value  of  the  office- work,  was  the  effort, 
heartily  furthered  by  General  Hazen,  to  improve 
the  accuracy  and  international  comparability  of 
our  instrumental  equipment.  The  standards  of  the 
International  bureau  of  weights  and  measures 
were  recognized  by  him  as  being  the  proper  legal 
standards  for  this  office,  and  every  effort  was 
made  to  determine  the  corrections  needed  to  re- 
duce the  past  as  well  as  the  current  meteorologi- 
cal observations  of  the  signal  service  to  agree 
therewith. 

Perhaps  the  generous  breadth  of  General  Ha- 
zen's  view?,  the  absence  of  injurious  jealousies, 
and  his  confidence  in  the  principle  that  the  weath- 
er-bureau would  be  strengthened  by  the  widest 
diffusion  of  an  intelligent  appreciation  of  meteor- 
ology, are  in  nothing  more  clearly  shown  than  in 
the  earnestness  with  which  he  stimulated  the  for- 
mation of  state  weather-services,  and  encouraged 
the  study  of  meteorology  in  every  school  and  col- 
lege. He  was  painfully  impressed  by  the  dis- 
astrous influence  upon  individuals  and  business  of 
the  wide-spread  and  utterly  absurd  predictions  of 
the  storms  and  weather  of  the  9th  of  March,  1884, 
which  emanated  from  Mr. Vennor,  and  were  distrib- 
uted broadcast  through  the  country.  He  saw  clearly 
that  all  this  harm  could  be  prevented  only  by  in- 
creating  the  intelligence  of  the  people  in  scientific 
matters,  and  heartily  indorsed  every  effort  to  dif- 
fuse  a  more  correct  idea  as  to  what  constituted 
legitimate  meteorology. 

Although  his  duties  demanded  the  maintenance 
of  a  great  central  office  at  Washington,  yet  Gen- 
eral Hazen  realized  that  centralization  could  easily 
be  carried  too  far  in  scientific  matters,  and  would 
thus  react  injuriously  upon  the  work  of  his  office. 
He  was  desirous  of  rapid  progress  in  all  directions, 
and,  to  secure  this,  welcomed  every  prospect  of 
co-operation  with  other  institutions  as  well  as  with 
individuals.  One  of  his  first  acts  was  the  request 
for  co-operation  on  the  part  of  the  National  acad- 
emy of  sciences.  He  improved  the  opportunity  to 
help  Professor  Langley  in  the  determination  of 
the  absorbing-power  of  the  atmosphere ;  he  ac- 
cepted Professor  King's  offer  to  carry  observers  on 
his  balloon  voyages  :  he  heartily  furthered  Lieu- 
tenant Greely's  efforts  to  maintain  an  international 
polar  station,  and  joined  with  the  coast  survey  in 
establishing  a  similar  station,  under  Lieutenant 
Ray,  at  the  northern  point  of  Alaska  ;  he  co-oper- 
ated with  the  bureau  of  navigation  in  securing 


weather-reports  from  the  ocean ;  he  powerfully 
assisted  the  metrological  society  in  its  labors  for 
the  reformation  of  our  complicated  system  of 
local  times,  the  result  of  which  was  the  adoption 
by  the  country  of  the  present  simple  system  of 
standard  meridians  one  hour  apart. 

Equally  successful  was  he  in  his  efforts  to  co- 
operate in  various  methods  of  disseminating  and 
utilizing  the  knowledge  obtained  by  the  weather- 
bureau  for  the  benefit  of  the  business  interests  of 
the  country.  With  the  telegraph  companies  he 
published  the  daily  telegraph  bulletin.  Through 
the  railroad  companies  he  displayed  the  railroad 
train  signals,  visible  to  every  farmer  along  the 
railroads.  With  local  boards  of  trade  and  other 
business  interests  he  elaborated  our  system  of 
flood- warnings  in  the  river- valleys. 

General  Hazen  was  especially  clear  in  his  views 
as  to  the  importance  of  giving  personal  credit  to 
each  man  for  his  own  personal  work.  Routine 
work  was  credited  to  the  assistants  in  charge,  and 
not  to  the  impersonal  office.  Having  assigned  a 
special  work  to  the  best  man  available,  he  took 
pains  to  give  him  the  credit,  and  make  him  per- 
sonally responsible  for  its  success,  thus  securing 
more  enthusiasm  in  the  work. 

This  notice  of  a  few  prominent  features  in  tbe 
intense  activity  of  General  Hazen's  life  seems 
eulogistic  rather  than  historical ;  but,  to  the  con- 
trary, the  fact  is,  that  military  life  rarely  offers 
a  position  that  requires  the  promotion  of  any 
special  science,  and  still  more  rarely  do  official  or 
military  circles  present  an  officer  who  so  thor- 
oughly desired .  as  far  as  allowable,  to  relax  strin- 
gent military  law,  und  liberally  interpret  cumber- 
some official  regulations,  so  that  scientific  men 
might  successfully  promote  their  special  work. 

Cleveland  Abbe. 


ETHNOLOGldAL  NOTES. 
The  Proceedings  of  the  IT.  S.  national  museum, 
for  1886,  contain  a  paper  by  George  H.  Boehmer 
on  Norsk  naval  architecture.  He  compares  tbe 
modern  Northland  boat,  which  is  in  use  along  the 
coast  of  Norway,  round  the  North  Cape  to  the 
frontier  of  Russia,  with  the  ancient  Norsk  boat. 
In  this  boat  he  recognizes  the  oldest  forms  known. 
These  are  known  from  the  rock  sculptures  discov- 
ered in  Sweden  and  Norway,  which  are  supposed 
to  have  been  made  from  five  to  eight  hundred  yeara 
before  the  Christian  era  :  from  boat-shaped  stone 
burial-groups,  supposed  to  have  been  erected  during 
the  transition  time  from  the  bronze  period  to  tbe 
iron  age,  in  Scandinavia  ;  and  from  boat-remains. 
The  boat  is  lonsr,  narrow,  and  low.  with  stem  and 
stern  posts  alike,  both  being  curved  and  high. 
The  rowlocks  of  these  boats  I  tear  an  oblique  pro- 
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longation  on  one  end,  and  are  furnished  with  a 
loop  through  which  the  oar  is  passed.  They  have 
a  single  mast  amidships,  and  a  single  sail.  In 
the  rock  carvings  similar  boats  are  represented 
all  along  the  coasts  of  the  Baltic,  as  far  east  as 
the  south-east  bank  of  Onega  Lake,  and  on  the 
coast  of  Norway.  In  the  boat-shaped  stone 
groups  the  high  stem  and  stern  posts  are  indi- 
cated by  large  bowlders ;  the  rowlocks,  by  excava- 
tions in  the  stones.  The  boat-relics  resemble  the 
modern  boat  even  in  details,  and  show  how  little 
change  has  been  made  in  northern  naval  architec- 
ture since  olden  times. 

Donald  A.  Cameron,  English  consul  for  eastern 
Soudan,  is  studying  the  ethnology  of  the  district 
of  Suakin.  The  preliminary  result  of  his  re- 
searches is  that  the  Beja  (Bisharin),  which  is  the 
general  name  applied  to  all  tribes  of  that  country 
speaking  Tobedawiet,  are  the  aborigines,  who 
gradually  adopted  Islam  through  contact  with  the 
coast  or  wiih  Egypt  after  they  had  absorbed  a 
number  of  Arabs  from  Yemen  who  had  invaded 
their  country  (Journ.  anthrop.  inst.,  Feb.  1887). 

The  Bulletin  of  the  Italian  geographical  society, 
for  February,  contains  the  catalogue  of  an  ethno- 
logical collection  made  by  General  Gen6  in  the 
Italian  possessions  on  the  Red  Sea.  It  consists  of 
implements,  clothing,  ornaments,  and  weapons 
belonging  to  the  Beja,  and  some  Somali  and 
Abyssinian  objects.  The  explanation  of  the  well- 
known  implements  is  very  full,  and  contains  much 
valuable  information. 

Ph.  Paulitschke  has  published  the  results  of  his 
studies  on  the  Somali,  Galla,  and  Harrari  ('  Bei- 
trftge  zur  Ethnographic  und  Anthropologic  der 
Somftl.  Galla,  und  Harari,'  Leipzig.  1886).  He 
gives  a  full  description  of  the  ethnological  char- 
acter of  these  peoples,  and  several  anthropological 
measurements.  It  is  impossible  to  point  out  the 
numerous  new  observations  contained  in  this  book, 
and  we  confine  ourselves  to  stating  the  conclusions 
at  which  the  author  arrives  regarding  the  history 
of  these  peoples.  Originally  the  country  was  in- 
habited by  negroes  who  had  been  driven  from 
their  old  seats  by  Hamitic  invaders,  who  came 
from  the  north.  Later  on,  an  Arabic  invasion 
took  place,  which  began  in  the  sixth  century  and 
lasted  until  the  sixteenth.  The  invaders  and 
Hamites  intermarried,  and  thus  formed  the  Somali 
and  Dankali,  which  latter  contain  a  larger  propor- 
tion of  Semites.  These  nations  attacked  the  Dallas, 
who  were  driven  from  the  shore  to  the  country 
they  now  occupy.  A  map  which  accompanies 
the  book  shows  the  distribution  of  the  tribes. 

R.  N.  Oust  has  presented  to  the  Anthropological 
institute  of  England  a  collection  of  symbolic 
letters  such  as  are  used  by  the  Jebu  in  West 


Africa.  They  are  figured  in  the  Journal  of  the 
anthropological  institute  (February,  1887),  and 
full  explanations  are  given.  There  are  many 
specimens  of  such  messages  in  the  ethnological 
collections ;  but  few  of  them  have  the  explana- 
tions, which  alone  make  them  valuable.  It 
would  be  very  desirable  to  have  examples  of 
symbolic  messages  collected  among  all  peoples, 
and  their  study  pursued  in  connection  with  that 
of  picture-writing  and  sign-language. 

The  Journal  of  the  anthropological  institute 
(February,  1887)  contains  an  interesting  paper  by 
A.  W.  Howitt,  on  songs  and  song-makers  of  some 
Australian  tribes,  and  several  specimens  of  songs 
noted  down  by  G.  W.  Torrance.  The  poets  of 
the  tribes  are  held  in  great  esteem.  Their  names 
are  known  to  the  neighboring  peoples,  and  their 
songs  are  carried  from  tribe  to  tribe,  even  beyond 
the  limits  of  the  language  in  which  they  are  com- 
posed. The  natives  believe  that  the  songs  are 
obtained  by  the  bards*  from  the  spirits  of  the 
deceased,  usually  their  relatives,  during  sleep,  in 
dreams ;  but  Howitt  gives  some  instances  of 
songs  which  are  descriptive  of  events,  and,  as  the 
poets  declare,  composed  under  the  influence  of 
some  natural  cause.  Torrance  gives  three  tunes, 
which  he  has  divided  into  bars,  according  to  the 
style  of  our  music.  This,  however,  is  not  correct, 
as  the  irregular  accent  does  not  allow  their  lieing 
arranged  in  this  way.  Fortunately  the  study  of 
aboriginal  poetry  and  music  is  being  taken  up 
now  by  several  students.  We  call  to  mind  Brin- 
ton's,  Stumpf  s,  and  Baker's  researches.  But  an 
energetic  pursuit  is  very  desirable,  as  the  native 
literature,  which  is  handed  down  by  tradition 
alone,  is  being  rapidly  lost  everywhere. 

Dr.  H.  Rink  announces  the  death  of  Samuel 
Kleinschmidt,  which  occurred  atGodhaab,  Green- 
land. Feb.  9,  1886.  Kleinschmidt,  who  was  born 
in  Greenland,  is  distinguished  by  his  eminent 
knowledge  of  the  Eskimo  language.  The  results 
of  bis  studies,  which  form  the  foundation  of  our 
knowledge  of  that  language,  are  contained  in  his 
dictionary  and  grammar  of  the  Eskimo  language. 
Of  late  he  took  an  active  part  in  studying  the 
meteorology  of  Greenland. 

W.  Sievers  gives  a  brief  sketch  of  the  Arhuaco 
Indians,  who  live  in  the  Sierra  Nevada  de  Santa 
Marta,  in  the  Zeitschrift  der  Oesellschaft  fur  Erd- 
kunde  (vol.  xxi.  p.  387).  The  author  travelled  in 
Columbia  in  1880,  and  visited  the  four  villages  of 
these  Indians.  The  natives  living  on  the  northern 
declivity  of  the  Sierra  have  preserved  their  old 
customs  to  a  higher  degree  than  the  rest.  Sievers 
describes  their  round,  low  huts  and  their  scanty 
household  goods,  which  consist  of  a  pot,  a  bed,  a 
few  wooden  stools,  and  a  number  of  pouches 
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made  of  the  fibres  of  the  agave.  The  men  and 
the  women  live  in  separate  houses,  and  are  never 
allowed  to  be  in  one  room.  The  man  takes  his 
meals  on  a  stone,  between  his  house  and  that  of 
his  wife.  They  eat  little  meat,  but  live  princi- 
pally on  vegetables,  which  are  grown  in  small 
gardens.  Though  many  of  them  have  become 
Christians,  they  still  adhere  to  their  old  religious 
feasts  and  dances,  which  they  perform  at  the 
celebration  of  the  saints  of  their  villages.  Each 
tribe  has  its  peculiar  dances,  which  are  accom- 
panied by  two  kinds  of  flutes,  marimbas,  and 
rattles.  Sievers  states  that  they  believe  a  woman, 
by  the  name  of  Inhimpitu,  to  have  been  the 
mother  of  the  ancestors  of  their  gentes.  These 
ancestors  created  the  earth,  the  bouses,  the  sun, 
—  which  formerly  was  buried  in  the  ground,  — 
the  moon,  and  the  stars.  Takina  is  their  princi- 
pal place  of  worship.  Here  rows  of  stones  are 
found,  with  interplaced  granite  bowlders.  A 
wizard  watches  thi9  place,  which  no  Spaniard  is 
allowed  to  visit.  In  a  small  temple,  and  two  huts 
which  stand  near  by,  various  utensils  used  in  the 
worship  are  kept,  —  drums,  flutes,  masks,  rattles, 
and  tripods  made  of  wood.  Under  one  of  the 
large  bowlders  is  the  grave  of  a  wizard,  to  whom 
they  give  offerings.  The  wizards  cause  disease  by 
throwing  spiders,  scorpions,  or  lizards  into  the 
bodies  of  their  enemies,  and  cure  the  sick  by  ex- 
tricating the  cause  of  the  disease.  They  are  not 
allowed  to  eat  any  salt.  During  the  great  festi- 
vals, which  are  celebrated  in  January,  the  Indians 
must  abstain  from  the  meat  of  domesticated  ani- 
mals. At  Masinga,  on  the  upper  Manzanares, 
there  are  large  ruins  of  a  temple,  and  long,  re- 
markably straight  roads  leading  to  it.  Ancient 
roads  are  found  in  many  parts  of  the  Sierra,  and 
are  frequently  used  for  the  construction  of  modern 
roads.  A  grammar  of  the  language  of  the 
Arhuaco,  the  Kdggaba,  has  reen  published  by 
R.  Caleddn  ('  Qramatica  de  la  lengua  Koggaba,' 
Paris,  1886). 

E.  T.  Ham?  believes  that  the  sinuous  line  which 
is  found  on  one  of  the  monuments  of  Copan,  in 
Honduras,  is  identical  with  the  Chinese  Tal-Ki 
(Journ.  anthrop.  inst,  February,  1887).  Though 
these  figures  closely  resemble  one  another.,  both 
consisting  of  two  semicircles  lying  in  opposite 
directions  and  touching  each  other,  this  is  no 
proof  of  a  common  origin  and  identical  meaning. 
The  Chinese  symbol  represents  two  opposite  prin- 
ciples, —  the  active  and  passive  spirits,  the  mascu- 
line and  feminine,  light  and  darkness.  The  con- 
clusion drawn  from  the  similarity  of  ornaments 
occurring  in  widely  separated  regions,  upon  the 
identity  of  their  symbolic  meaning  or  their  com- 
mon origin,  is  fallacious. 


Chaffan jon,  who  is  exploring  the  upper  Orinoco, 
found  at  Ature,  in  a  cave  of  the  Cerro  de  los 
muertoe,  the  burial-place  of  the  Piaroas.  The 
corpses  and  those  objects  which  had  been  moat 
valuable  to  the  deceased  are  put  into  a  kind 
of  basket,  or  into  a  cylinder  made  of  twigs 
arranged  in  parallel  lines  round  the  body  and  tied 
together.  Most  of  them  are  covered  with  stones 
to  keep  them  from  being  disturbed.  In  the  cave 
of  Arvina,  in  Cerro  Saloajito,  Cbaffanjon  found 
vases  differing  in  style  from  those  which  Dr. 
Creyaux  found  at  Maipure.  On  the  rocks  of 
Cerro  Purtado  he  found  large  sculptures.  From 
his  observations  on  these  inscriptions  he  concludes 
that  extraordinary  means  and  a  long  time  were 
required  for  making  them.  These  petroglyphs 
seem  to  be  of  frequent  occurrence  in  those  dis- 
tricts. Recently  A.  Jahn  found  several  in  the 
Loma  de  Maya,  west  of  Caracas.  One  of  tbem  is 
figured  in  the  Zeittchrift  fur  Ethnologie  (1886,  p. 
871).  The  commission  for  determining  the  bound- 
ary between  Brazil  and  Venezuela  found  others 
on  the  left  bank  of  the  Guainia,  between  Solano 
and  Buena  Vista.  Similar  rock  inscriptions  are 
found  below  Maroa.  near  San  Gabriel,  Itapini- 
ma,  and  at  other  places,  and,  according  to  W. 
Sievers,  on  the  upper  Manzanares.  Chaffan  jon 
studied  the  dialects  of  the  country  he  traversed, 
and  collected  extensive  vocabularies  of  the  Bani- 
ba,  Piaroa,  Guahiro,  Puinabe,  Piapoco,  and  some 
of  their  grammatical  elements.  All  of  these  be- 
long to  the  same  stock. 


GEOGRAPHICAL  WTES. 

Europe. 

The  government  of  Roumenia  plans  a  triangula- 
tion  of  that  country.  As  the  basis  of  the  present 
maps  is  founded  on  the  reconnaissance  made  by 
the  Austrian  army  during  the  occupation  of  Rou- 
menia in  1855,  a  thorough  survey  is  very  desirable 
for  completing  our  knowledge  of  the  topography 
of  Europe. 

Asia. 

The  following  notes  on  the  work  of  the  Indian 
survey  are  taken  from  Fetermann's  Mittkeilungm. 
Besides  tbe  regular  reports,  the  annual  report  for 
1884  and  1885  contains  the  results  of  expeditions 
made  in  the  countries  adjoining  India.  Col.  R. 
G.  Woodthorpe  visited  the  western  head  waters  of 
tbe  Irawadi.  —  the  Nam  Kiu.  He  followed  the 
Dining,  a  tributary  of  the  Brahmaputra,  to  its 
sources,  crossed  the  Phungan  Mountains  at  the 
Chaukan  Pass,  and  reached,  south  of  the  farthest 
point  reached  by  Wilcox  in  1826,  the  Nam  Long, 
which  he  descended  to  its  confluence  with  tbe 
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Nam  Kiu.     After  a  visit  to  Padao,  the  capital  of 
the  Bor  Eamti.  he  retraced  his  journey,  following 
theTurong.  which  is  the  principal  source  of  the 
Ry end  wen.    The  map  showing  £he  results  of  this 
journey  is  contained  in  the  January  number  of 
the  Proceedings  of  the  Royal  geographical  society. 
The  amount  of  rain  falling  in  the  mountains 
crossed  by  Woodthorpe  explains  the  enormous 
quantity  of  water  carried  by  the  Irawadi.     Col. 
H.  C.  B.  Tanner  tried  to  enter  Tibet,  but  was  pre- 
vented from  carrying  out  his  intention   by  the 
Tibetan  boundary  post  at  Purang  Jong.      He  ex- 
plored some  parts  of  Bhutan,  and  had  tbe  foot  of 
the  Kinchin jinga  surveyed.     The  Indian  survey 
plans  the  publication  of  maps  showing  the  coun- 
tries adjoining  India.     These  '  Trans-frontier  of 
India  sheets,'  which  will  be  on  a  scale  of  an  inch 
to  eight  miles  (1 :  506,880),  will  consist  of  four  parts  - 
'North-western    trans-frontier/    including    Belu- 
cbistan,  Afghanistan.  Turanian  states ;  'Northern 
trans-frontier,'    including    East    Turkestan    and 
western  Tibet :  « North-eastern  trans-frontier,'  in- 
cluding eastern  Tibet  as  far  as  Yun-Nan ;  and  'South- 
eastern trans- frontier,'  including  Burma  and  west- 
ern Siam.     These  maps  will  embrace  the  Indian 
survey*,  the  results  of  which  have  not  been  made 
public,  on  account  of  political  reasons,  and  a  criti- 
cal review  of  the  whole  available  material. .   It  is 
proposed  to  extend  tbe  work  to  western  Persia, 
Asia  Minor,  and  Arabia. 

Africa. 

6.  A.  Krause,  whose  arrival  at  Mosi  was  an- 
nounced a  few  weeks  since,  has  proceeded  by  the 
way  of  Duensa  to  Saf  aram  on  tbe  upper  Niger. 
He  intends  to  follow  tbe  river  to  Kabara,  the  port 
of  Timbuktu.  As  Krause  travels  undisguised,  as 
a  Christian,  he  expects  to  find  some  difficulties  at 
Massina  on  account  of  the  fanaticism  of  the  Fuibe. 

Upon  his  return  to  Berlin,  a  reception  was  ten- 
dered to  Dr.  Junker  by  the  geographical  and  an- 
thropological societies.  Junker  gave  a  brief  sketch 
of  his  six  years'  travels  in  Africa.  In  January, 
1881r  he  went  from  Suakin  to  Khartum,  whence 
he  ascended  the  Nile  by  steamer  to  Meshera.  From 
there  he  travelled  to  Ndoru mo,  where  he  estab- 
lished a  station  in  May,  1881.  He  described  his 
explorations  south  and  west  of  Ndorumo,  in  the 
unknown  district  drained  by  the  Welle  and  its 
tributaries.  He  made  large  ethnological  collec- 
tions among  tbe  Mang-Battu  (Schweinfurth's 
'  Moinbuttu  *),  which  he  sent  by  his  companion 
Bohndorf  to  the  Bahr-el-Ghazal.  Unfortunately 
these  were  lost.  The  progress  of  the  Mahdi  pre- 
vented Junker's  return,  so  he  went  to  Ladd  to 
Emin  Bey,  expecting  to  meet  a  steamer  going 
north.    The  Emir  Karam  had  sent  them  notice  of 


the  capture  of  Lupton  Pasha,  governor  of  the  prov- 
ince of  Bahr-el-Ghazal,  and  in  January,  1885, 
they  learned  of  the  loss  of  Khartum.  Later  on, 
the  Mahdi  attacked  Emin  Bey.  and  took  Amadi, 
which  is  only  five  days  distant  from  Lad6.  For 
some  unknown  reasons,  however,  be  retreated. 
Dr.  Junker  then  returned  to  Europe,  starting  from 
Wadelai. 

America, 

9 

The  proposed  field-work  of  the  Canadian  geo- 
logical survey  for  the  coming  season  includes  an 
extensive  topographical  and  geological  survey 
of  the  upper  Yukon,  of  which  Mr.  George  M.  Daw- 
son will  be  in  charge.  It  is  proposed  that  one 
branch  of  the  expedition  shall  proceed  through 
the  valley  of  tbe  Stakeen  River,  cross  the  summit 
of  tbe  Rocky  Mountains,  and  ascend  the  Liard 
River.  Here  they  will  pass  the  watershed  be- 
tween the  Yukon  and  Mackenzie,  aud  descend 
Pelly  River.  At  Fort  Selkirk,  where  the  Pelly 
River  joins  the  Yukon,  they  will  meet  the  other 
branch  of  the  expedition,  which  will  proceed  from* 
Chitlkat  Inlet  (Lynn  Fiord)  to  the  head  waters  of 
the  Yukon.  From  Fort  Selkirk,  short  expeditions 
will  be  made  up  the  branches  of  the  Yukon,  on 
both  sides,  and  down  the  main  stream.  W. 
Ogilvy,  who  will  be  in  charge  of  this  branch  of 
the  expedition,  will  remain  in  the  district  during 
the  winter  of  1887,  but  Dr.  Dawson  will  return 
next  fall  by  the  route  of  Lynn  Fiord.  We  are  in- 
debted to  Dawson  for  his  explorations  in  Van- 
couver Island,  Queen  Charlotte  Islands,  and  the 
Rocky  Mountains  of  British  Columbia ;  and  we 
may  expect  that  the  proposed  exploration,  carried 
on  under  his  skilful  management,  will  be  success- 
ful, and  glean  valuable,  results  in  the  vast  un- 
known north-western  territories.  It  must  be  re- 
gretted that  a  survey  of  the  boundary  between 
Canada  and  the  possessions  of  the  United  States 
cannot  be  undertaken  at  the  same  time,  as  both 
expeditions  would  help  and  further  one  another. 

The  French  hydrographical  office  has  published 
a  map  of  the  Cape  Horn  Archipelago  and  the 
Beagle  Channel,  from  the  surveys  made  by  the 
steamer  La  Romanche  during  the  years  1882  and 
1883,  when  a  polar  station,  according  to  the  inter- 
national plan,  was  established  in  Orange  Bay. 
The  map  contains  many  important  corrections  of 
the  coast-line. 

The  Institute  geografico  Argentino  has  issued 
the  first  sheets  of  the  *  Atlas  de  la  Republica 
Argentina,'  edited  by  Dr.  A.  Seelstrang.  The  basis 
of  the  atlas  are  the  surveys  of  the  land-office,  rail- 
roads, and  boundary  commissions.  It  will  consist 
of  thirty  sheets,  each  province  being  represented 
on  a  scale  of  1 : 1,000,000. 
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Polynesia. 
The  eruption  of  Mauna  Loa  has  almost  entirely 
ceased,  although  steam  is  still  issuing  from  fissures 
along  the  mountain-side.  The  activity  in  the 
crater  of  Kilauea,  more  particularly  in  Halema'u- 
ma'u  (vide  map  in  Science,  ix.  181),  is  constantly 
increasing. 

Polar  regions. 

The  well-known  Scotch  whaler  David  Gray  of 
Peterhead,  who  tried  to  find  a  new  whaling-ground 
in  the  sea  surrounding  Franz-Josef  Land,  has 
failed  to  reach  those  islands,  as  the  pack-ice  ex- 
tended far  south,  and  was  so  closely  packed  that 
he  was  unable  to  enter  it. 

Mr.  Alexander  McArthur  has  returned  from  his 
'  trip  to  the  north  pole,'  after  having  reached  York 
Factory,  and  has  given  up  his  plans  of  proceeding 
by  the  Hudson  Bay  route. 


NOTES  AND  NEWS. 

The  Journal  of  the  science  college  of  the  Im- 
'perial  university  of  Japan,  the  first  part  of  which 
has  just  made  its  appearance,  may  be  regarded  as 
a  continuation  of  the  scientific  memoirs  which 
have  been  from  time  to  time  published  by  the 
TOkyO  university.  This  journal  is  intended  to  be 
the  journal  through  which  the  world  at  large  may 
receive  Japan's  own  contributions  to  the  progress 
of  science.  One  unique  feature  which  will  be  ap- 
parent at  once  has  regard  to  the  language  or  lan- 
guages in  which  the  various  papers  are  to  be  pre- 
sented. Each  contribution  must  be  written  in  one 
of  the  three  languages,  English,  French,  or  Ger- 
man, the  choice  being  left  entirely  to  the  author. 
The  necessity  for  this  tri-lingual  character  springs, 
of  course,  from  the  very  peculiar  but  well-known 
condition  under  which  ecience  has  been  cultivated 
in  Japan  and  by  the  Japanese.  The  appearance 
of  this  journal  is  a  strong  commentary  on  the  ad- 
vance in  culture  in  Japan,  which,  from  being  a 
country  depending  on  the  culture  of  foreign  parts, 
is  now  beginning  to  return  the  debt. 

—  Our  readers  who  are  interested  in  astronomy 
will  find  an  excellent  guide  for  first  explorations 
of  the  constellations  in  an  illustrated  article  by 
Mr.  G.  P.  Serviss  (*  Astronomy  with  an  opera- 
glass— the  stars  of  spring'),  contributed  to  the 
Popular  science  monthly  for  April. 

—  A  state  board  of  health  has  just  been  organ- 
ised in  Vermont,  making  twenty-nine  states  which 
now  have  state  boards. 

—  The  Medical  record  quotes  Dr.  Mackenzie  as 
being  of  the  opinion  that  American  catarrhs  are 
largely  due  to  the  dust,  and  says  that  it  is  not  un- 
reasonable to  believe  that  the  tremendous  clouds 


of  nnsterilized  earth  which  are  driven  into  the 
faces  of  our  city's  population  during  this  season 
N  have  something  to  do  with  the  excess  of  coughs 
and  colds  and  the*  high  mortality-rate  during  this 
period,  which  in  some  years  is  exceeded  only  in 
the  hot  months  of  summer. 

—  An  experimental  passenger-train,  lighted 
throughout  by  electricity,  and  heated  by  steam 
from  the  engine,  now  runs  between  New  York 
City  and  Boston.  Each  car  is  illuminated  by 
eighteen  16-candle  glow-lamps,  the  current  being 
derived  from  storage-batteries  hung  beneath  the 
floor-timbers,  charged  for  ten  hours  by  dynamos. 
Both  light  and  heat  are  said  to  be  ample;  and  dan- 
ger from  fire,  in  case  of  accident  to  the  train,  is 
much  lessened,  if  not  almost  wholly  done  away 
with. 

—  Messrs.  Estes  &  Lauriat,  Boston,  announce 
for  early  publication,  'Key  to  North  American 
birds,'  third  revised  edition,  by  Elliott  Cones  ;  also 
( Key  to  North  American  birds,'  sportsman's  and 
tourist's  edition. 

—  Among  recent  numbers  of  the  Van  Nostrand 
science  series,  we  note  the  following  :  '  Petroleum, 
its  production  and  use,'  by  Boverton  Redwood, 
a  reprint  from  the  Journal  of  the  Society  of  arts. 
London,  with  th?  omission  of  such  portions  aa 
would  seem  to  he  of  little  or  no  interest  to  American 
readers ;  *  Leveling,  barometric,  trigonometric 
and  spirit,'  by  Ira  O.  Baker,  prepared  originauT 
as  a  part  of  the  author's  lectures  on  geodesy, 
given  in  the  University  of  Illinois  ;  '  Analysis  cf 
rotary  motion,  as  applied  to  the  gyroscope,'  by  J. 
G.  Barnard,  a  reprint  of  the  analytical  exposi- 
tion of  the  motions  of  the  gyroscope,  written  by 
General  Barnard  in  1856  for  the  Journal  of  edu- 
cation ;  '  Beams  and  girders,  practical  formulai 
for  their  resistance,'  by  P.  H.  Philbrick,  which 
aims  to  deduce  general  formulas  for  the  resut- 
ance  of  beams  and  girders,  applicable  to  all  cases, 
and  to  set  forth  truly  practical  formulas  so  far 
as  seemingly  required  in  the  use  of  existing 
forms  and  sections ;  *  Compressed  gun-cotton  for 
military  we,'  by  John  P.  Wisser,  a  translation 
of  the  work  of  'lieutenant  von  Forster,  with  ad- 
ditions giving  an  outline  of  the  present  process  of 
manufacture  and  a  summary  of  the  properties 
of  the  best  form  now  produced. 

—  The  fish  commission  will  send  the  steamer 
Albatross  to  the  Pacific  coast  next  fall,  to  remain 
several  years,  and  will  make  a  thorough  investi- 
gation of  all  matters  relating  to  food-fishes.  The 
cod,  halibut,  and  other  food-fishes  are  caught  in 
the  Pacific ;  but  little  is  known  of  their  distribution, 
and  the  fisheries  have  not  been  developed.  The 
Albatross  will  also  make  investigations  in  the  Golf 


Ann.  8,  1887] 


SCIENCE. 


339 


of  California.  The  commission  has  deposited 
during  the  last  few  years  a  large  supply  of  young 
shad  in  the  Colorado  River,  and  the  Albatross 
will  visit  the  Gulf  of  California  partly  with  the 
view  of  ascertaining  the  results  of  this  work.  The 
Thetis,  which  will  cruise  in  Alaskan  waters,  will 
also  make  investigations,  and  the  results  of  the 
work  in  arctic  waters  will  be  important  in  con- 
nection with  the  investigations  of  the  Albatross. 

—  Capt.  C.  E.  Dutton,  chief  of  the  bureau  of 
volcanic  geology  of  the  geological  survey,  will 
read  a  paper  at  the  next  meeting  of  the  National 
academy  of  sciences,  which  occurs  the  third  week 
in  April,  embodying  the  results  of  the  study  of 
an  immense  mass  of  data  upon  the  Charleston 
earthquake.  The  recorded  rate  of  motion  of 
earthquakes  of  history  varies  from  three  thousand 
to  nine  hundred  metres  per  second.  The  data 
upon  the  Charleston  disturbance  prove  conclu- 
sively that  its  earth-waves  travelled  between  four 
thousand  and  five  thousand  metres  a  second, 
while  French  journals  containing  observations 
upon  the  Riviera  shock  give  rates  almost  as  high. 

—  It  is  believed  that  the  department  of  agricul- 
ture's new  departure  in  setting  up  machinery  in 
Washington  for  winding  the  silk  from  cocoons 
will  result  in  considerable  extension  of  the  silk- 
growing  industry  in  this  country.  Great  interest 
is  manifested  in  the  experiments,  and  the  demands 
for  copies  of  the  bulletin  on  silkworm  culture  has 
made  it  necessary  to  issue  seven  or  eight  editions. 

,  Officials  of  the  department  say  that  the  requests 
for  silkworm  eggs  greatly  exceed  those  received 
in  any  previous  year  since  the  department  began 
their  distribution.  As  a  consequence,  it  is  ex- 
pected that  large  quantities  of  American- grown 
silk  will  be  placed  on  the  market  this  year. 

—  Commissioner  of  Agriculture  Col  man  has  re- 
turned to  Washington  from  a  recent  trip  to  Lou- 
isiana to  investigate  the  Meld  for  experiments  in 
cane-sugar  mRking  by  the  diffusion  process.  He 
speaks  highly  of  the  mammoth  plantation  of 
Governor  Warmouth,  which  has  been  selected  for 
the  work,  and  says,  that,  if  the  experiments  in 
Louisiana  are  successful,  the  planters  will  be 
enabled  to  compete  successfully  with  the  beet- 
sugar  interests  beyond  a  doubt.  Cane  which 
would  ordinarily  yield  eighty  pounds  to  the  ton 
will  yield  a  hundred  and  forty  pounds  under  the 
new  process. 

—  A  curious  instance  of  lead-poisoning  is  re- 
ported in  the  Medical  news  by  Dr.  Bid  well  of  Vine- 
land,  N  J.  The  patient  had  been  distilling  do- 
mestic wine,  using  a  coil  of  lead  pipe  for  the 
worm  of  the  still.  Some  of  the  wine  had  under- 
gone acetic  fermentation ;  and  the  acetic  acid, 


being  less  volatile  than  the  alcohol,  had  distilled 
only  at  the  last  of  the  process,  when,  trickling 
through  the  lead  pipe,  it  had  taken  up  and  carried 
with  it  the  poison  as  sugar- of-Iead.  The  patient 
had  observed  a  slightly  sweetish  taste  in  the 
brandy  which  came  over  last.  Some  similar 
cases  of  lead-poisoning  have  recently  occurred  in 
England,  due  to  the  same  cause ;  the  acids  of 
home-made  wines  having  acted  upon  the  glaze 
of  the  earthenware  vessels  in  which  fermentation 
has  taken  place. 

—  The  assumed  fact  that  plumbers  escape  dis- 
ease and  infection  from  the  inhalation  of  sewer- 
air  is  often  referred  to  as  indicating  the  harraless- 
ness  of  this  air  or  gas.  Were  all  the  facts  known, 
this  view  would  undoubtedly  be  much  modified. 
A  recent  occurrence  in  England  would  seem  to 
prove  that  men  who  follow  this  trade  are  not  so 
exempt  as  is  generally  supposed.  An  inquest  was 
held  during  the  past  month  in  Liverpool  on  the 
body  of  a  plumber's  apprentice  who  had  beeu  en- 
gaged during  the  previous  week  in  repairing  pipes 
which  connected  with  a  sewer.  Quantities  of  gas 
came  through  these  pipes,  and  at  the  time  the 
young  man  complained  of  pain  and  sickness :  in 
forty  hours  he  died.  The  medical  evidence  was 
to  the  effect  that  death  was  due  to  the  inhalation 
of  sewer-air,  and  the  jury  rendered  a  verdict  to 
that  effect. 

—  Dr.  Goto,  of  the  Kakaako  leper  hospital  in 
Japan,  is  said  to  be  able  to  cure  leprosy.  Patients 
are  bathed  daily  in  warm  water  containing  an  in- 
fusion of  Hichiyon  bark,  Aesculus  turbinata,  and 
sulphur.  They  are  fed  on  a  generous  diet,  and 
take  internally  the  bark  of  the  Hoang-nan  tree, 
besides  iron,  quinine,  and  other  well-known  reme- 
dies. He  reports  that  five  of  his  patients  are  '  al- 
most cured.'  nineteen  are  improving,  and  seven- 
teen are  relieved. 

—  From  the  British  medical  journal  we  extract 
the  following  in  reference  to  the  duration  of  in- 
fectiousness in  the  diseases  named  :  measles,  from 
the  second  day,  for  exactly  three  weeks ;  small- 
pox, from  the  first  day,  under  one  month,  prob- 
ably three  weeks;  scarlet-fever,  at  about  the 
fourth  day,  for  six  or  seven  weeks ;  mumps,  un- 
der three  weeks ;  diphtheria,  under  three  weeks. 
While  these  may  be  reliable  averages,  we  doubt 
very  much  whether  any  one  can  fix  the  exact  pe- 
riod during  which  any  of  these  diseases  may  be 
communicated,  as  is  here  done  with  measles.  Some 
excellent  authorities  believe,  that,  even  before 
some  of  these  diseases  make  their  presence  known, 
persons  exposed  may  contract  them. 

—  Professor  Dennis  of  New  York  recently  made 
a  number  of  interesting  observations  to  test  the 
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purity  of  the  ocean-air  while  crossing  the  Atlan- 
tic. He  had  previously  prepared  capsules  of  ster- 
ilized gelatine.  One,  which  was  exposed  in  a 
state-room  on  the  main  deck  of  the  steamer,  de- 
veloped Hve  hundred  points  of  infection  in  eigh- 
teen hours ;  one  exposed  in  the  cabin  on  the  main 
deck  developed  only  five  or  six  points  in  ten  days ; 
a  third,  hung  over  the  bow  of  the  ship  for  ten 
day 8,  remained  uncontaminated. 

—  A  parrot  is  reported  to  have  died  of  diphthe- 
ria contracted  from  children  sick  with  that  disease 
in  the  same  house. 

— A  new  and  complete  edition  of  the  writings 
of  Galileo,  in  twenty  volumes,  is  to  be  published 
at  Florence  under  the  authorization  of  the  Italian 
minister  of  public  instruction,  who  has  nominated 
a  committee  of  scholars  to  edit  the  work. 

—  We  have  received  a  communication  from 
Professor  MucGregor  in  reply  to  Dr.  Hall's  last 
letter  on  inertia-force,  but  we  consider  the  subject 
to  have  been  sufficiently  discussed  for  the  present. 


LETTERS  TO  THE  EDITOR. 

m,*The  attention  of  scientific  men  is  called  to  the  advantage* 
of  the  eorreepondenee  columns  of  Science /or  placing  promptly 
on  record  brief  preliminary  notices  of  their  investigation*. 
Twenty  copies  of  the  number  containing  hie  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  as  brief  as  possible.  The 
writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

Elementary  instruction  in  zoology. 

I  was  much  interested  in  the  letters  of  *  L.  H.v  and 
Mr.  Shufeldt  in  regard  to  the  teaching  of  zoology, 
and  I  am  inclined  to  agree,  almost  without  qualifica- 
tion, with  the  latter. 

It  is  unnecessary  to  make  any  distinction  between 
a  high  school  and  a  college  course ;  for  at  the  present 
time  they  are  practically  identical,  inasmuch  as  few 
college  students  have  had  any  zoological  training  in 
their  preparatory  course.  Is,  then,  the  course  indi- 
cated by  (L.  H.'  a  wise  course  for  the  general 
student  ?  My  experience  leads  me  to  believe  that 
he  is  almost  as  far  from  the  beat  course  as  the  old 
style  of  teachers  whose  work  was  undeniably  super- 
flcial. 

The  theory  of  studying  one  animal  thoroughly, 
then  taking  up  nearly  related  forms,  and  grad- 
ually extending  the  study  to  the  whole  animal 
kingdom,  is  very  plausible ;  but  has  ( L.  H.'  tried  it 
with  an  ordinary  college  class,  and  in  the  time 
allotted  to  zoology  in  the  ordinary  college  course  ? 
He  indicates  a  course  that  would  require  several 
years  of  continuous  work,  while  most  colleges  give 
from  one  to  three  terms,  and  allow  for  only  a  limited 
amount  of  laboratory  work. 

Now,  while  zoology  is  a  science  worthy  of  being 
taught  for  itself  and  for  the  discipline  it  affords,  it 


has  a  bearing  on  other  sciences,  and  this  second  ele- 
ment must  not  be  lost  sight  of.  For  example:  to 
understand  geology,  the  student  must  know  the 
principles  of  classification  of  animals:  but  the 
method  of  *L.  H.v  would  never  bring  the  avenge 
student  to  knowledge  of  classification.  He  would 
know  about  crustaceans  perhaps,  but  might  in  reality 
know  very  little  of  zoology. 

I  find  I  get  the  best  results  by  following  a  method 
which  is  essentially  like  that  outlined  by  Mr.  Shu- 
feldt. First  my  students  dissect,  in  a  somewhat 
superficial  manner  of  course,  a  series  of  types.  For 
this  work  I  find  that  even  a  manual  like  Cohen's 
tells  too  much  :  for  I  wish  to  have  students,  first  of 
all,  learn  to  use  their  own  eyes,  and  not  simply  to 
verify  some  one  else's  description.  For  this  stage  of 
the  study  the  less  of  text-book  and  the  fewer  works 
of  reference,  the  better.  In  order  that  material  may 
not  be  wasted,  I  furnish  my  students  a  little  pam- 
phlet of  elementary  instruction,  which  tells  them 
what  to  do,  but  not  what  they  will  find. 

This  work  forms  a  basis  for  teaching  classification, 
which  I  do  largely  by  lectures,  or  rather  talks. 

This  elementary  work  gives  the  student  a  fair  gen- 
eral idea  of  the  animal  kingdom.  That  his  knowl- 
edge is  superficial,  I  acknowledge,  but  I  consider  it 
none  the  less  valuable.  Now  the  student  is  prepared 
to  make  a  thorough  study  of  some  higher  animal 
We  use  the  cat,  and  from  the  cat  teach  the  compara- 
tive anatomy  of  vertebrates.  More  advanced  students 
take  up  histology  and  embryology. 

I  do  not  think  that  in  this  course  we  have  reached 
the  ideal ;  we  may  make  great  changes  in  it :  but  it 
seems  to  us  the  best  according  to  our  present  knowl- 
edge. 

1  am  inclined  to  think  that  the  compound  micro- 
scope is  used  too  freely  with  elementary  classes; 
that  it  would  be  better  if  all  of  their  work  for  the  fint 
term  or  two  were  on  macroscopic  anatomy,  and  that 
the  microscope  should  be  brought  in  only  when  the 
student  actually  feels  the  need  of  it  to  pursue  his  in- 
vestigations further.  This  is  the  method  of  nature, 
and  it  seems  to  me  more  profitable.  C.  D.  M. 

Rlpon,  Wis.,  March  80. 


Lepidoptera  at  sea. 

On  the  evening  of  March  5,  1870,  it  was  my  for- 
tune to  be  on  board  ship,  bound  from  Callao  for 
London,  and  at  that  time  a  little  more  than  a  thou- 
sand miles  from  Cape  Frio,  the  nearest  portion  of 
the  coast  of  Brazil.  We  were  in  latitude  25°  south, 
longitude  24°  west,  just  south  of  the  border  of  the 
south-east  trade-winds.  Late  in  the  afternoon  we 
encountered  several  light  squalls  of  wind  and  rain, 
during  one  of  whioh  two  butterflies  were  driven 
past.  The  weather  continued  squally  all  night  and 
for  part  of  the  next  day,  the  wind  coming  from  the 
westward.  The  following  morning  it  was  found  that 
quite  a  number  of  Lepidoptera  had  been  blown  on 
board,  and  ensconced  themselves  in  various  places 
sheltered  from  the  wind.  They  were  mostly,  if  not 
wholly,  nocturnal  species  of  small  size,  although  one 
large  hawk-moth  was  among  them.  About  twelve  or 
fifteen  specimens,  representing  nearly  as  many 
species,  were  captured,  and  others  seen ;  so  that 
not  less  than  twenty  or  thirty  individuals  must  have 
reached  our  ship. 

It  would  appear  from  this  abundance  thai  the 
total  number  swept  out  to  sea  must  have  been  ex- 
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trexnely  large.  Travelling  even  at  the  rate  of  forty 
miles  an  hour,  these  moths  must  have  been  on  the 
wing  at  least  twenty-four  hours,  in  many  cases  ex- 
posed to  the  rain.  The  specimens  captured  seemed 
by  no  means  exhausted,  and  could  probably  have 
prolonged  their  flight  to  a  much  greater  distance.  It 
has  seemed  best  to  place  this  occurrence  on  record 
even  at  this  late  day,  as  showing  how  readily  islands 
may  receive  important  additions  to  their  fauna  from 
very  distant  quarters.  Fbkdbbio  A.  Luoas. 

Washington,  March  80. 


On  tiptoe. 


The  letter  of  Prof.  F.  C.  Van  Dyck  {Science,  ix. 
p.  235)  in  relation  to  the  mechanical  problem  in- 
volved in  standing  on  tiptoe  seems  to  be  somewhat 
misleading,  in  so  far  as  he  insists  that  it  is  not  a 
lever  of  the  second  order.  As  the  lever  of  the  second 
order  is  defined  to  be  that  in  which  the  weight,  or 
resistance  to  be  overcome,  is  between  the  fulcrum 
and  the  power,  and  as  in  this  case  the  ground  is  the 
fulcrum,  and  the  power  is  applied  at  the  heel,  it  is 
evidently  a  lever  of  the  second  order.  Moreover,  if 
the  power  applied  at  the  heel  reacted  on  something 
exterior  to  toe  bony  mechanism,  the  case  would  be 
simple  and  obvious.  But  inasmuch  as  the  power,  or 
contracting  muscle  of  the  calf  of  the  leg,  is  attached 
both  to ,  the  heel  and  to  the  head  of  the  tibia,  the 
efficacy  of  the  power  is  thereby  modified.  But  it 
does  not  alter  the  denned  order  of  lever :  it  merely 
augments,  to  the  extent  of  the  reaction,  the  resistance 
to  be  overcome  in  raising  the  weight  resting  on  the 
ankle. 


Thus,  in  the  annexed  figure,  assuming  that  the 
forces  producing  equilibrium  act  in  parallel  direc- 
tions, and  regarding  it  as  a  lever  of  the  second  or- 
der, in  which  C  is  the  fulcrum  or  centre  of  moments, 
for  conditions  of  equilibrium  we  have,  P  X  CA  = 
WXVB+PXCB.\PXCA-PXCB  =  WXCB.\ 
PXAB=W  X  CB.\  P:  W::CB:  AB.  Hence, 
while  by  the  position  of  the  fulcrum  C  it  is  actually 
a  lever  of  the  second  order,  yet,  by  virtue  of  the  re- 
action of  P,  it  is  mechanically  equivalent  to  a  lever 
of  the  first  order. 

In  an  analogous  manner,  it  seems  to  me  that  the 
confusion  and  perplexity  in  relation  to  the  'boat-oar' 
problem  might  be  cleared  up  (vide  Phil,  mag.,  xxiii. 
pp.  68,  224, 1887).  It  is  scarcely  necessary  to  add 
that  the  foregoing  solution  of  this  problem  is  very 
old :  if  I  am  not  mistaken,  it  may  be  found  in  one  of 
the  editions  of  Dr.  Oolding  Bird's  *  Elements  of  nat- 
ural philosophy/  published  more  than  twenty  years 
•go.  John  LkConte. 

Berkeley,  Cat,  March  S8. 


The  loss  of  the  Tonquin. 

It  has  generally  been  stated  that  the  Tonquin, 
which  figures  so  prominently  in  the  history  of  the 
north-west  coast,  was  destroyed  at  Nootka.  Bancroft 
accepts  this  version  in  his  *  History  of  the  north- 
west coast'  (1884) ;  while  others,  following  Greenow 
(1840),  place  the  occurrence  at  Olayoquot,  both  these 
places  being  on  the  west  coast  of  Vancouver  Island. 
The  facts  so  far  as  known,  however,  appear  to  me  to 
point  to  Na-wi-ti,  on  the  north  coast  of  Vancouver 
Island,  as  the  true  locality. 

The  Tonquin,  it  may  be  remembered,  was  a  vessel 
of  290  tons  burden,  belonging  to  Astor's  American 
fur  company.  After  reaching  Astoria,  in  the  mouth 
of  the  Columbia,  in  1811.  she  was  despatched  on  a 
trading-voyage  to  the  north,  leaving  Astoria  on  June 
5.  It  is  unnecessary  to  detail  the  circumstances 
leading  up  to  the  attack  on  the  vessel  while  at  an- 
chor, the  massacre  of  the  crew,  and  the  subsequent 
explosion  of  the  magazine,  by  which  the  vessel  was 
destroyed  and  a  large  number  of  natives  who  had 
crowded  on  board  were  killed.  The  facts  were  sub- 
sequently obtained  from  a  Ohehalis  TnriiAn  inter- 
preter, who  alone  escaped,  and  are  recorded  by  Boas 
Cox  and  by  Franchere  in  'The  Columbia  River1 
(1832)  and  '  Narrative  of  a  voyage  to  the  north-west 
coast  of  America '  (1854)  respectively.  The  name  of 
the  locality,  as  given  by  the  Chehalis  interpreter,  is 
alone  sufficiently  distinctive,  and  I  can  account  for 
the  circumstance  that  its  correspondence  with  Na- 
wi-ti  has,  so  far  as  I  am  aware,  been  overlooked, 
only  by  the  fact  that  this  name  has  not  usually  ap-  ' 
peared  on  the  maps,  though  to  be  found  as  '  Nah- 
witti '  on  the  detailed  charts  of  the  coast.  Bancroft, 
indeed,  denies  the  existence  of  any  such  name  as 
that  given  by  the  interpreter  and  adopted  by  Fran- 
chere, and  afterwards  by  Irving  in  *  Astoria '  (op. 
cit.y  p.  155). 

The  Indians  known  as  the  Nawitti  by  the  whites, 
comprising  the  Tla-tll-si-Kwila  and  Ne-kum'-ke-lis- 
la  septs  or  tribes  of  the  Ewakiool  people,  now  to- 
gether inhabit  a  village  named  by  them  Mel'-oopa, 
on  the  south-east  side  of  Hope  Island.  Their  origi- 
nal town  was,  however,  situated  on  a  small  rooky 
peninsula  on  the  east  side  of  Cape  Commerell,  which 
forms  the  north  point  of  Vancouver  Island.  Here 
remains  of  old  houses  are  yet  to  be  seen,  and  the 
place  was  and  still  is  by  the  Indians  known  as  Na- 
wi-ti. 

Boss  Cox,  who  came  into  personal  contact  with  the 
escaped  Chehalis  interpreter,  writes  of  the  loss  of 
the  Tonquin,  "  A  few  days  after  their  departure  from 
the  Columbia,  they  anchored  opposite  a  large  Indian 
village,  named  New-Whitty,  in  the  vicinity  of 
Nootka,  where  Mr.  McKay  immediately  opened  a 
smart  trade  with  the  natives."  After  giving  the  re- 
lation of  the  interpreter  as  to  the  massacre  and  ex- 
plosion, he  describes  the  escape  of  three  (four 
according  to  Franchere)  of  the  crew  in  a  boat: 
"  They  rowed  hard  for  the  mouth  of  the  harbor, 
with  the  intention,  as  is  supposed,  of  coasting  along 
the  shore  to  the  Columbia;  but  after  passing  the 
bar,  a  head  wind  and  flowing  tide  drove  them  back, 
and  compelled  them  to  land  late  at  night  in  a  small 
cove,"  where  they  were  afterwards  found  and  killed 
by  the  natives.  Franchere's  version  of  the  story  is 
much  the  same  with  that  of  Cox,  except  that  he 
gives  the  name  as  4  Newity,'  and  in  another  place  as 
4  Newitti'  (op.  cit.y  p.  180). 
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Though  moderately  well  sheltered,  the  little  hay 
at  Na-wi-tt  is  stated  in  the  Vancouver  pilot  to  he  un- 
suited  for  an  anchorage  hy  reason  of  its  rocky  hot- 
torn.  It  is  nevertheless  the  first  place  on  the  north 
shore  in  which  a  seaman  would  naturally  seek  for  an 
anchorage  after  rounding  Cape  Scott  in  the  absence 
of  a  chart,  and  was,  besides,  adapted  to  the  purpose 
of  the  traders  as  being  the  site  of  a  large  village. 
The  mention  by  Cox  of  a  bar  over  whioh  a  strong 
tide  runs,  again  agrees  with  the  fact  of  the  existence 
of  the  notable  'Nahwitti  Bar'  of  the  charts,  of 
which  the  writer  had  a  somewhat  perilous  experience 
ten  years  ago,  while  bars  are  not  found  at  the  en- 
trances of  Nootka  or  Clayoquot  sounds. 

When  at  Na-wi-ti  in  1885, 1  learned  from  the  In- 
dians that  some  disastrous  event  had  happened  at 
this  place,  but  could  not  learn  its  precise  nature. 
Dr.  Franz  Boas  informs  me  that  he  also  was  unable 
to  gather  any  thing  definite  on  the  subject  from  the 
natives.    It  is  probable,  however,  that  the  shelling 
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of  this  village  by  a  gunboat,  whioh  occurred  about 
forty  years  after  the  loss  of  the  Tonquin,  may  have 
since  become  confounded  with  that  event,  if  it  really 
happened  at  this  place. 

The  point  at  which  the  Tonquin  is  supposed  to 
have  been  destroyed  is  indicated  by  the  asterisk  on 
the  accompanying  plan,  which  is  based  on  Admiralty 
chart  No.  582.  George  M.  Dawson. 

GeoL  butv.  Can.,  March  80. 


A  sensitive  wind-vane. 

The  liquid  damper  suggested  by  *  T.  C.  M.'  in 
Science,  No.  217,  certainly  furnishes  a  complete  and 
satisfactory  solution  of  the  wind- vane  problem.  This 
device  is  a  customary  method  of  checking  oscilla- 
tions, and  its  application  to  the  wind-vane  was  made 
about  ten  years  ago  by  Mr.  J.  W.  Osborne,  who  con- 
structed and  used  such  an  apparatus  (Amer.  assoc. 
report,  1878).  His  definition  of  an  ideal  vane  agrees 
entirely  with  the  conditions  laid  down  by  Professor 
Mendenhall,  and  is  worth  quoting  :  "  A  perfect  wind- 
vane  should  instantly  respond  to  the  slightest  change 
in  the  direction  of  the  wind,  and  should  remain 
stationary  when  it  has  made  the  necessary  angular 
movement." 


A  single,  but  perhaps  not  unimportant,  exception 
may  be  taken  to  Professor  MendenhaH's  solution, — 
"  to  use  a  small  and  extremely  light  vane."  light. 
ness  is,  of  course,  a  desideratum  in  order  to  reduce 
friction,  but  length  is  also  requisite  in  order  to  give 
sufficient  gyratory  force  for  very  light  winds.  The 
vane  may  be  extremely  light,  and  yet  not  smalL  Mr. 
Osborne's  vane,  designed  to  realize  his  definition,  was 
seven  feet  long,  and  weighed  only  three  ounces. 
Sensitiveness  is  increased,  1°,  by  increasing  the 
moment  of  rotation  :  2°,  by  diminishing  the  friction. 
An  addition  to  the  length  of  a  vane,  if  it  is  of  light 
material  and  mounted  on  friction-rollers,  may  add 
more  to  the  sensitiveness  by  increasing  the  moment 
of  rotation  than  it  will  subtract  by  increasing  the 
friction.  G.  £.  Cubits. 

Washington,  D.C.,  April  4. 

The  difficulties  which  have  been  discussed  in  the 
last  few  numbers  of  Science  in  regard  to  a  sensitive 
wind- vane  are  avoided  at  Blue  Hill  observatory  by 
having  the  wind- vane  self-recording. 

The  recording  is  by  the  Draper  method :  viz.,  a 
cylinder  is  attached  to  the  spindle  of  the  vane,  and  a 
stationary  pencil  (except  that  it  is  slowly  dropped 
by  clock-work)  records  the  oscillations  of  the  wind 
on  the  cylinder.  The  vane  i6  thin  metal,  has  a  di- 
vided tail,  and  is  sensitive  to  the  lightest  wind.  In 
order  to  determine  the  direction  of  the  lightest  or 
most  violent  wind,  a  line  is  drawn  through  the  cen- 
tre of  the  oscillations  recorded  on  the  cylinder.  It  is 
not  uncommon  for  scud-clouds  to  drive  by  almost 
touching  the  top  of  Blue  Hill ;  and,  by  means  of  a 
mirror  devised  for  measuring  cloud-movements, 
their  motion  can  be  determined  within  one  or  two 
degrees  of  arc.  I  have  made  a  number  of  such 
measurements,  and  find  that  they  correspond  almost 
exactly  with  the  centre  of  the  wind-oscillations  on 
the  cylinder,  determined  in  degrees  of  arc. 

This  method  of  recording  the  wind-direction  is 
simple,  accurate,  and  easily  managed,  and  I  do  not 
think  it  would  cost  very  much  more  than  thi 
method  Professor  Mendenhall  suggests  of  fitting  up 
the  vane.  Hence  I  hope,  if  improvements  in  wind- 
vanes  are  attempted  by  the  signal  service,  they  will 
turn  their  attention  to  the  very  desirable  method  of 
continuous  registration.  H.  Helm  Clayton. 

Blue  Hill  meteor,  obeerv.,  April  8. 

Physiology  of  plants. 

I  notice  that  in  a  review  in  Nature  of  the  26th  of 
August,  1886  (p.  381),  of  Dr.  Vines's  '  Lectures  on 
the  physiology  of  plants/  it  is  stated  that  the  view 
that  "the  cell-wall  is  produced  by  the  actual  con- 
version of  a  layer  of  protoplasm,"  and  that  "the 
starch  which  is  formed  in  chlorophyll  corpuscles 
under  the  influence  of  light  is  also  the  product  of 
such  a  dissociation  of  protoplasm,"  is  "the  most 
striking  novelty  which  will  be  found  by  English  read- 
ers" in  Dr.  Vines's  book,  "  and,  though  propounded 
some  years  ago  in  Germany,  has  now,  we  believe, 
appeared  for  the  first  time  in  an  English  text-book." 

In  reference  to  this,  will  you  kindly  allow  me  to 
point  out  that  .the  above  view  was  propounded  by 
myself,  and  will  be  found  fully  set  forth,  along  with 
an  explanation  of  the  chemical  reactions  involved,  on 
pp.  218-223  of  my  book,  '  Light  the  dominant  fores 
of  the  universe*  (London,  Sampson  Low  &  Oo.t 
1882).  W.  Sedgwick. 

Calcutta,  Feb.  15. 
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EFFECTS  OF  EXPLOSIONS  ON  THE  EAR.1 

That  the  ear  may  be  injured  by  the  violence  of 
aerial  impact,  or  conclusive  force,  propagated  by 
the  explosion  of  gunpowder,  has  been  known 
ever  since  the  introduction  of  explosives  in  mili- 
tary warfare.  Owing,  however,  to  the  obscurity  of 
traumatic  lesions  of  the  drum  of  the  ear,  or  of  its 
deeper  parts,  and  the  limited  means  of  observation 
at  the  command  of  the  military  surgeon  in  the 
field,  it  has  been  more  difficult  to  study  these  in- 
juries than  most  other  wounds.  Such  was  my 
own  experience,  at  least ;  and  reference  to  the 
literature  of  the  subject  shows  that  the  opportuni- 
ties of  writers  on  military  surgery  were  probably 
no  greater  in  this  respect.  It  is  a  fact,  moreover, 
that  from  the  suffering  occasioned  by  other  and 
more  painful  wounds  simultaneously  received,  to- 
gether with  the  bewilderment  caused  by  nervous 
shock,  aural  injuries  are  liable  to  be  entirely  over- 
looked. Indeed,  in  some  of  the  cases  about  to  be 
described,  there  were  serious  wounds  of  the  ear, 
of  which  the  wounded  men  themselves  had  been 
unconscious  up  to  the  time  of  my  examination, 
several  weeks  after  the  accident.  It  may  be  stated 
here,  on  the  contiary,  that  after  artillery  engage- 
ments it  is  not  unusual  for  participants  to  fancy 
that  deafness,  due  to  other  causes  wholly,  has 
been  produced  by  the  loud  sounds  of  great  guns ; 
and,  since  the  war  of  the  rebellion,  applicants  for 
pensions  not  infrequently  present  their  cases  with 
the  statement  that  aural  disability  has  originated 
in  this  manner. 

While  the  writer  was  recently  seeking  informa- 
tion from  persons  having  had  experience  in  the 
field  or  on  shipboard,  especially  among  army  and 
navy  officers,  an  opportunity  quite  unexpectedly 
presented  itself  to  investigate  thoroughly  the 
effecte"of  concussive  force  on  the  ears  of  a  number 
of  men  in  the  midst  of  whom  a  twelve-inch  mor- 
tar-shell, weighing  five  hundred  and  eighty-five 
pounds,  and.  containing  a  bursting  charge  of 
twenty-seven  pounds  of  rifle-powder^  was  acci- 
dentally exploded.  This  took  place  at  the  U.  S. 
ordnance  proviog-ground,  Sandy  Hook,  Oct.  21, 
1886,  at  8.80  p.m. 
The  scene  of  the  catastrophe,  as  shown  in  fig.  2, 

*  Condensed  from  the  Medical  record  of  Feb.  19,  1887, 
with  illustrations  reproduced  by  permission  of  Wm.  Wood 
A  Co. 
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was  reproduced  from  a  photographic  view  taken 
on  the  spot  by  my  friend  Mr.  Walter  C.  Tucker- 
man.  The  men  were  taken  in  about  the  same 
positions  tbey  occupied  at  the  time  of  the  accident. 
The  places  of  three  of  them  —  namely,  Lieutenant 
Medcalfe  and  Private  King,  killed,  and  Corporal 
Qoodno,  absent  in  hospital  —  were  occupied  by 
other  persons. 

The  diagram  of  the  twelve-inch  mortar,  gun- 
carriage,  and  platform  (fig.  1),  where  the  firing 
was  taking  place,  was  kindly  designed  by  Captain 
Whipple.  The  facings  of  the  men  are  designated  by 
arrows,  and  the  direction  and  force  of  the  wind  at 
the  time  are  also  shown.  The  distance  of  the  men 
from  the  shell  which  exploded  was  as  given  be- 
low :  — 

A.  Sergeant  Abbott,  position  8  feet  from  the  shell. 

B.  Private  King,  "  at  the  base  of  the  sheU. 

C.  Lieutenant  Medcalfe,"  at  the  side  of  the  shell. 

D.  Corporal  Clark,  "  4  feet  from  the  shell. 
J5.  Corporal  Goodno,  *•  IS  " 
F.  PrivateCunningham,"  15  "  ' 
O.  Private  Cramer,  ••  15  " 
H.  Mr.  Sinclair,  "  19  " 
L  Private  Burns,  "  19  ** 
J.  Corporal  Ingram,       *•  lfi    " 

Sergeant  Abbott  was  blown  ten  feet  from  his 
position  ;  Private  King  (who  was  closing  the 
screw  plug  in  the  base  of  the  shell  with  a  drift 
and  hammer,  and  thus  exploded  it)  was  instantly 
killed,  and  his  body  was  blown  fifty-five  feet 
away ;  Lieutenant  Medcalfe,  who  was  standing  by 
the  side  of  the  shell,  was  blown  twenty-two  feet, 
and  died  in  thirty  minutes;  Private  Clark  was 
blown  fifteen  feet.  The  other  six  men  kept  their 
feet  during  the  explosion.  Eight  men  thus  es- 
caped with  their  lives,  but  all  of  them  were  more 
or  less  injured  by  the  concussion,  and  some  of 
them  received  contused  wounds  or  were  burned 
by  the  blast. 

As  might  have  been  expected,  the  immediate 
effect  of  the  severe  concussion  caused  by  the  blast 
of  the  explosion  just  described  was  dumfounding 
in  the  extreme,  so  far  as  most  of  the  persons  in 
the  immediate  vicinity  were  concerned.  The 
mental  confusion  which  ensued  in  some  of  the 
cases  lasted  a  long  time,  and  in  one  instance,  that 
of  Corporal  Clark,  it  is  doubtful  if  complete  re- 
covery ever  takes  place. 

In  some  of  the  cases  the  absence  of  prominent 
symptoms  of  injury  of  the  ear,  such  as  pain  in  the 
organ,  tinnitus,  deafness,  or  discharge,  was  notice- 
able. Soldiers  are,  however,  as  a  rule,  accustomed 
to  endure  hardship  without  complaint,  and,  in 
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fact,  all  insftisitivp  neraons  are  liable  to  overlook      in  each  one  of  the  cases  renorted  was  dependent 
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of  such  a  method  for  collecting  valuable  infor-  I  have  obtained  some  facts,  in  conversing  with 
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Robeson,  at  the  naval  attack  on  Fort  Fieher,  found 
that  the  continued  explosion  of  fifteen- inch  shell 
at  close  quarters  gave  rise  to  very  disagreeable 
ringing  in  the  ears,  which  finally  benumbed  the 
hearing  sense  so  much  that  be  could  not  hear  an 
order  given  on  deck  for  several  days  :  the  disabil- 
ity, however,  was  but  temporary. 

I  am  in  receipt  of  a  communication  from  Med- 
ical Director  Henry  O.  Mayo  (retired),  U.S.N. , 
giving  his  own  experience  as  to  the  effect  on  the 
ear  of  the  concussion  of  great  guns,  which  is  of 
much  interest,  since  it  shows  the  effect  of  repeated 
injuries.  He  says,  "  I  first  felt  the  effects  of  con- 
cussion from  big  guns  the  summer  of  1861,  on 
board  the  frigate  Savannah,  while  engaged  in  a 
scrimmage  with  some  rebel  gunboats  at  the  mouth 
of  the  James  River.  As  the  affair  promised  to  be 
of  a  bloodless  character,  from  the  respectful  dis- 
tance kept  by  the  enemy,  I  seated  myself  in  the 
bridle- port,  on  the  gun  deck,  to  watch  the  perfor- 
mances. My  hearing  was  quite  impaired  for  a 
day  or  two,  but  in  a  short  time  the  effects  of  con- 
cussion passed  off  entirely. 

•'Just  at  the  close  of  1864,  I  was  attached  to 
the  U.  S.  steamship  Powhattan,  of  Admiral  Por- 
ter's fleet,  and  was  engaged  five  days  (three  atone 
time  and  two  at  another)  in  the  bombardment  of 
Fort  Fisher  and  the  other  batteries  at  the  entrance 
to  Wilmington.  Having  occasion  to  go  on  deck 
at  times  during  the  action,  I  could  only  do  so  by 
the  cabin  companion-way,  which  was  but  a  few 
feet  from  the  eleven-inch  pivot  gun.  This  chanced 
to  be  discharged  two  or  three  times,  just  as  my 
head  was  about  on  a  level  with  it,  going  up  or 
down  the  hatch,  and  the  concussion  was  tremen- 
dous. Once  I  thought  the  gun  had  burst,  and 
taken  my  head  along  with  it.  Upon  reaching 
home,  a  month  or  two  afterward,  I  found  the 
hearing  of  the  left  ear  much  impaired,  but  the 
right  still  served  me  so  well  that  I  was  enabled  to 
continue  my  ordinary  duties  on  the  active  list. 
%  "In  the  early  part  of  1870  I  went  to  China  as 
surgeon  of  the  Asiatic  fleet.  During  this  cruise 
I  was  exposed  for  one  entire  day  to  the  concussion 
of  big  guns  engaged  at  target- firing  on  board  the 
flagship  Colorado.  This  gave  the  coup  de  grace  to 
the  hearing  of  the  left  ear,  and  still  further  im- 
paired that  of  the  right.  In  1875  I  was  retired  on 
account  of  deafness." 

Dr.  Mayo  is  of  the  belief  that  the  cause  of  the 
defectiveness  lies  in  the  transmitting  mechanism 
of  the  middle  ear,  and  not  in  the  inner  ear,  or 
auditory  nerve-tract.  The  Eustachian  tube  of  the 
left  (worst)  ear  has  always  seemed  abnormally 
pervious,  while  the  right  was  considerably  ob- 
structed. He  cannot  hear  the  loudest-ticking 
watch  pressed  against  the  left  ear,  and  only  faintly 


in  the  right.  He  can  converse  pretty  well  with 
one  person,  at  close  range,  who  speakB  slowly  and 
distinctly. 

In  general,  it  may  be  said  that  the  coDCUSskm 
of  great  guns  is  much  less  in  the  rear  of  the  piece 
than  just  over  it  or  at  one  side,  and  that  the  more 
in  advance,  the  greater  the  exposure  to  the  blast. 
On  shipboard  a  gun's  crew  is  usually  stationed 
from  four  to  eight  feet  to  the  rear  of  the  muzzle, 
and,  when  protected  by  bulwarks  and  decks,  ex- 
perience no  special  inconvenience ;  but,  if  the  ear 
happens  to  be  on  the  same  plane  as  the  face  of  the 
muzzle,  the  effect  at  a  distance  of  a  few  feet  is  dis- 
agreeable, or  even  painful,  and  causes  temporary 
deafness. 

The  force  of  impact  upon  the  drum-bead  will 
depend  somewhat  on  the  size  and  curvature  of  the 
external  auditory  canal  and  the  rigidity  of  its 
cartilaginous  walls :  of  course,  the  more  straight 
and  large  the  passage,  the  greater  the  injury. 

The  size  and  tensile  strength  of  the  drum-head 
must  be  taken  into  account :  if  large  and  brittle, 
from  trophic  change?,  it  is  much  more  easily 
ruptured. 

The  facing  of  the  person  exposed  must  also  be 
considered  :  usually  the  ear  directed  toward  the 
object  from  which  the  concussive  force  is  propa- 
gated suffers  most ;  but  in  the  case  of  Ingram  it 
was  otherwise,  the  sound-waves  having  been  re- 
flected. 

The  immediate  effect  of  the  blast-impact  in  the 
cases  injured  by  the  shell-explosion  at  Sandy 
Hook  was  undoubtedly  upon  the  exterior  surface 
of  the  drum-bead  mainly.  While  it  is  true  that 
atmospheric  tension  is  almost  equal  on  both  sides 
of  the  drum  head,  yet  a  current  of  air  passes 
much  faster  along  the  comparatively  large  tube 
comprising  the  external  auditory  canal  than  along 
up  the  small  Eustachian  tube  ;  and  hence,  in  most 
of  these  cases,  the  drum-head  was  driven  in  with 
great  force,  and  contused  against  the  inner  wall 
of  the  tympanum  and  the  retained  air.  The  effect 
of  such  violent  concussion  is  to  cause  the  death  of 
the  membrane. 

The  momentum  of  sound-waves  may  ordinarily 
be  estimated  by  the  application  of  the  law  of  cen- 
tral forces,  the  force  being  inversely  to  the  square 
of  the  distance.  The  effects,  practically,  of  such 
intense  concussive  force,  however,  cannot  be 
measured  by  rules  governing  sound  ordinarily, 
since  it  has  been  found  by  experience,  that,  in- 
stead of  finding  himself  surrounded  near  the 
breech  of  the  gun  by  highly  ratified  air,  the  ex- 
perimenter may  be  subjected  to  quite  an  opposite 
condition  ;  namely,  one  of  condensation.  In  the 
former,  intra-tympanic  air  would  rush  outwardly, 
carrying  the  drum-head  before  it.    In  confirms- 
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tion  of  this  allegation,  the  puzzling  experience  re- 
lated to  me  by  Captain  Shaler  may  be  cited  :  "  The 
window-glass  of  the  officers'  quarters,  at  the  test- 
ing-grounds at  Sandy  Hook,  situated  some  three 
to  five  hundred  feet  to  the  westward  of  the  gun 
park  shown  in  the  picture,  are  liable  to  be  shat- 
tered by  the  concussion  of  large  pieces  in  practice, 
and  it  has  been  found  that  the  glass  is  forced  out- 
ward at  one  time,  and  inward  at  another."  Re- 
garding the  drum-heads  as  window-glass  under 
like  conditions,  we  might  find  them  ruptured  by 
compression  from  without  in  one  instance,  and  by 
distention  of  intra-tympanic  air  in  another. 

All  of  us  are  aware  of  the  difficulty  of  ascer- 
taining the  source  of  sound  in  a  sea-fog,  where 
vapor-tension  varies  in  a  much  greater  degree 
than  inland.  Professor  Henry  described  the  re- 
flections of  sound  which  here  take  place  as 
'acoustic  shadows,'  —  a  picturesque  comparison, 
recognizable  by  every  one  familiar  with  those 
similar  phenomena,  namely,  the  reverberatory  de- 
tonations of  thunder  during  a  storm,  where  clouds 
or  mountain-peaks  intervene.  It  is  to  the  un- 
recognizable •  vapor- peaks '  that  many  unexplained 
and  puzzling  acoustic  manifestations  are  due.  In 
the  case  of  Corporal  Ingram,  cited,  the  wave  from 
the  blast  did  not  nearly  so  much  affect  the  right 
ear,  which  was  turned  toward  the  shell,  as  the 
left  one,  the  scund  having  been  apparently  de- 
flected from  its  course  by  the  heavy  gun-carriage 
intervening. 

Experiments  are  wanting  to  determine  the 
windage  l  of  balls.  This  must  depend  on  their 
size  and  velocity,  nearness  of  passage,  and  the 
force  and  direction  of  the  wind.  There  seems  to 
be  no  doubt  but  that  the  windage  of  a  cannon- 
ball  might  rupture  the  drum-head  of  the  ear.  The 
compression  of  the  air  before  and  around  the  ball, 
I  am  informed  by  my  friend  Prof.  A.  M.  Mayer, 
»  considerable ;  and  the  velocity  of  the  compression 
w  equal  to  that  of  the  ball,  which  velocity  may 
even  exceed  that  of  wind  itself.  So  an  aerial 
blow  of  such  a  mass  of  air,  at  such  high  velocity, 
is  probably  quite  sufficient  to  rupture  the  drum- 
head. 

The  size  and  force  of  modern  military  explosives 
having  been  greatly  increased  of  late  years,  much 
more  injury  to  the  ear  is  likely  to  occur  in  future 
than  has  been  recorded  of  the  past,  though  the 
number  of  accidents  from  premature  discharge,  or 
from  exposure  to  the  blast  in  firing  breech-loading 

1  *  Windage',  it  should  be  said,  is  a  technical  term  used 
In  military  parlance  to  indicate  the  difference  in  diameter 
between  the  bore  of  a  gun  and  its  projectile.  The  wo»  d  has 
been,  perhaps  improperly,  adopted  by  writers  on  military 
surgery,  in  which  sense  it  refers  to  the  impact  of  the  con- 
dented  air  surrounding  a  missile  passing  near  any  part 
of  the  body. 


pieces,  must  be  less  than  when  muzzle-loaders 
were  in  vogue. 

It  is  the  experience  of  many  officers  that  the 
vibrations  of  great  intensity  which  are  given  off 
from  some  field-pieces  and  bursting  shells,  charged 
with  high  explosives,  are  more  disagreeable  than 
the  heavier  sounds  of  great  guns.  The  metal 
itself  vibrates  under  these  circumstances  similarly 
to  a  tuning-fork. 

A  very  disagreeable  jar  is  imparted  to  the  tern- 
poro-maxillary  articulation  when  the  individual 
is  near  a  great  gun  being  fired  off.  This  is  les- 
sened, it  is  believed,  by  standing  on  the  toes  and 
leaning  forward.  Some  simple  precaution,  to  be 
employed  by  officers  and  men  during  artillery 
practice,  would  seem  very  much  needed,  since 
aural  shock  is  not  only  painful  and  distressing,  but 
orders  cannot  be  well  heard  while  the  confusion 
lasts. 

There  is  probably  no  better  protection  than  a 
firm  wad  of  cotton-wool  well  advanced  into  the 
external  auditory  canal.  In  suggesting  this  pro- 
tection, it  is  believed  that  harm  can  seldom  take 
place  from  pressure  of  air  from  within,  since  it  is 
known  that  the  violent  introduction  of  air  into  the 
tympanum  from  the  throat,  by  means  of  Politzer's 
method  of  inflation,  seldom  ruptures  the  drum- 
head ;  though,  if  such  a  volume  of  air  were  sud- 
denly driven  into  the  external  auditory  canal,  the 
drum-head  would  in  nearly  all  cases  be  ruptured. 

The  writer,  in  finishing  this  account  of  the  aural 
injuries  done  by  the  explosion,  would  request  that 
other  observers  having  experience  in  this  direction 
kindly  communicate  with  him.  Any  knowledge 
that  may  thus  be  contributed  would  be  of  service 
to  military  surgeons,  otologists,  and  others. 

Samuel  Sexton,  M.D. 


MINING  INDUSTRIES  AND  MINERAL  RE- 
SOURCES OF  THE  UNITED  STATES. 

Tenth  census  of  the  United  8tates.  VoL  zv.:  Report  on  the 
mining  industries  of  the  United  States  (exclusive  of  the 
precious  metals).  By  Raphael  Pumpklly.  Washington, 
Government.    4°. 

This  report  supplements  those  previously  issued 
on  the  precious  metals,  and  on  petroleum,  coke, 
and  building-materials ;  and  these  volumes  to- 
gether constitute  a  very  complete  account  of  the 
mining  and  quarrying  industries  of  the  country 
for  the  census-year. 

The  appearance  of  this  volume,  nearly  two- 
thirds  of  a  decade  after  the  close  of  the  census- 
year,  is  neither  timely,  nor  creditable  to  those  re- 
sponsible for  the  delay  ;  for  the  practical  interest 
and  usefulness  of  works  of  this  class,  except,  per- 
haps, for  students  of  economics,  diminish  rapidly 
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with  the  lapse  of  time.    Fortunately,  however, 
this  volume  also  possesses  features  of  more  per- 
manent value  than  mere  statistics,  to  the  students 
of  American  mining  and  geology.    This  is  espe- 
cially true  of  the  extended  section  on  the  iron 
ores,  which  certainly  is  a  boon  to  every  student 
and  teacher  of  economic  geology.  The  treatment, 
both  statistically  and  geologically,   is  well-nigh 
exhaustive.    The  geologist  will  find  here  a  pro- 
fusion of  maps,  sections,  and  diagrams,  showing 
in  all  desirable  detail  the  geographical  »nd  geologi- 
cal distribution  of  all  the  principal  varieties  of 
iron  ore  mined  in  this  conn  try  ;  with  an  account 
of    the    extent,    structural    characteristics,    and 
chemical  composition  of  every  important  deposit, 
and,  in  most  cases,  of  every  important  mine.  The 
geological  material,  where  not  original,  is  collected 
from  widely  scattered  and  comparatively  inacces- 
sible sources ;  so  that,  even  if  regarded  merely  as 
a  compilation,  this  treatise  on  the  sources  of  our 
most  valuable  metal  ranks,  as  a  contribution  to 
the  popular  knowledge,  with  the  most  important 
monographs  of  the  national  survey.     Of  the  sta- 
tistics of  the  production  of  iron  ore  in  the  census- 
year,  it  is  sufficient  to  say,  that,  like  the  statistics 
of  the  tenth  census  generally,  they  are  very  full, 
and  are  presented  in  every  interesting  and  in- 
structive aspect. 

The  section  on  the  iron  ores  is  followed  by  that 
on  the  coals :  and  this  part  of  the  report  is,  for 
the  eastern  United  States,  very  summary,  and 
chiefly  statistical  :  the  statistics  being  illustrated, 
however,  by  a  series  of  maps  showing  the  general 
distribution  of  the  coal-measures,  and  the  produc- 
tion by  counties.  In  his  meagre  description  of 
the  coal-fields  of  the  eastern  United  States,  Pro- 
fessor Pumpelly  has  evidently  been  influenced  by 
the  fact  that  very  satisfactory  accounts  of  most  of 
them  are  now  accessible  to  the  public  in  various 
general  works  and  state  reports,  and  especially  in 
the  report  of  the  second  geological  survey  of 
Pennsylvania. 

But  any  deficiency  here  is  fully  compensated  in 
the  very  full  report  on  the  cretaceous  coals  and 
lignites  of  the  north-west,  especially  on  the  line 
of  the  Northern  Pacific  railroad,  in  Montana  and 
Washington  Territory. 

In  short,  Professor  Pumpelly  has  made  this  vol- 
ume a  medium  for  the  publication  of  some  of  the 
results  of  the  northern  transcontinental  survey, 
carried  on  for  two  years  (1881-83)  under  his 
charge.  It  is  a  substantial  and  timely  contribution 
to  our  knowledge  of  the  geology  and  resources 
of  the  most  imperfectly  known  section  of  the 
country.  The  report  is  profusely  illustrated  by 
beautifully  drawn  maps  and  sections. 
The  remainder  of  the  volume  is  devoted  mainly 


to  the  usual  statistics  of  the  production  of  the 
base  metals,  —  copper,  lead,  zinc,  —  and  of  the 
minor  economic  minerals,  such  as  mica,  asbestos, 
asphaltum,  barytes,  chromic  iron,  emery,  graphite, 
kaolin,  etc.;  but  it  concludes  with  an  extended 
and  well-arranged  directory  of  the  mines  and 
metallurgical  establishments  east  of  the  MXMb 
meridian,  and  of  the  mines  of  bituminous  coal 
and  lignite  in  the  eastern  states  and  territoriea. 

Mineral  resource*  of  the  United  States,  1885.    By  Datd»  T. 
Day.    Washington,  Government.    8°. 

This  is  the  third  of  the  series  of  annual  octavo 
volumes  on  the  development  and  production  of 
the  mines  of  the  country,  published  by  the  U.  S. 
geological   survey  ;    and  since  it  represents  the 
condition  of  the  mining  industries  at  the  mid- 
dle of  the  decade,  it  supplements  in  an  important 
way  the   census    volumes   already   referred    to, 
bringing  the  statistical  portions  of  there,  espe- 
cially, nearly  up  to  date.     These  annual  volumes 
cover  the  entire  range  of  economic  geology,  in- 
cluding building-materials   and   fertilizers,   and, 
besides  the  statistics  of  production,  are  replete 
with  descriptions  of  new  developments,  and  notes 
on  the  condition  of  allied  industries,  and  on  pro- 
cesses for  utilizing  materials  which  have  no  valoe 
at  present. 

SOME  AGRICULTURAL  REPORTS. 

Report  of  the  vWcultural  work  during  the  seasons  1*6 
and  1886.  (Univ.  CaL  colL  agric.  ropt.,  1886,  Appendix 
No.  6.)  By  Eugknb  W.  Hiloard.    Sacramento,  State.    «• 

This  report  records  the  continuation  and  ex- 
tension of  Professor  Hilgard's  well-known  viti- 
cultural  work  of  former  years,  which  has  done  €0 
much  towards  developing  the  wine  industry  of 
California,  and  placing  it  upon  a  rational  basis. 
The  general  scope  and  purpose  of  this  work,  as 
defined  by  Professor  Hilgard,  is  to  aid  in  "the 
establishment  of  more  definite  qualities  and 
brands,  resulting  from  a  definite  knowledge  of  the 
qualities  of  each  of  the  prominent  grape  varieties. 
and  of  their  influence  upon  the  kind  and  quality 
of  the  wine  in  blending." 

With  this  end  in  view,  work  has  been  done 
chiefly  in  three  directions,  —  first,  as  a  means  of 
rectifying  nomenclature  and  aiding  in  identify- 
ing varieties,  a  standard  vine  collection  is  being 
formed  ;  second,  a  considerable  number  of  sample* 
of  grapes  have  been  made  into  wine  on  a  small 
scale  at  the  viticultural  laboratory,  and  the  course 
of  the  fermentations  and  aging  of  the  wine  and 
the  quality  of  the  product  have  been  followed; 
third,  representative  samples  of  wine  from  differ- 
ent localities,  and  different  varieties  of  grapes, 
have  been  analyzed.  Some  comparative  experi- 
ments upon  different  methods  of  fermentation 
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have  also  been  made,  and  a  considerable  amount 
of  work  upon  vine-diseases  is  reported. 

Annual  report  of  the  Connecticut  agricultural  experiment- 
station. /or  1886.    New  Haven,  State.    8°. 

Like  most  of  the  experiment  -  stations  of  the 
eastern  states,  the  Connecticut  station  is  largely 
occupied  with  the  analysis  of  commercial  ferti- 
lizers ;  about  one-half  of  the  space  in  the  report 
for  1886  being  occupied  with  the  results  of  this 
work,  while  a  considerable  portion  of  the  remain- 
der is  taken  up  with  the  analyses  of  feeding-stuffs 
sent  to  the  station  for  examination,  and  other 
matter  connected  therewith. 

Numerous  analyses  of  milk  and  of  butter  and 
butter  substitutes  hare  been  made,  the  latter  for 
the  state  dairy  commissioner,  and  also  a  few  ash 
analyses  of  feeding-stuffs. 

The  most  noteworthy  portions  of  the  report  are 
the  papers  upon  '  The  agricultural  value  of  horn- 
dust  and  of  hoof  and  horn,'  and  upon  '  Methods 
of  mechanical  soil  analysis.' 

In  the  former  the  method  of  pot  experiments 
with  fertilizers,  worked  out  with  great  care  and 
labor  by  Wagner,  was  applied,  for  the  first  time 
in  this  country,  so  far  as  the  writer  is  aware,  to 
the  solution  of  an  important  practical  question.  It 
is  to  be  hoped  that  further  experiments  of  this  sort 
by  this  and  other  stations  may  supplement  then- 
work  on  the  analysis  and  commercial  valuation  of 
fertilizers. 

The  paper  upon  •  Methods  of  mechanical  soil 
analysis '  gives  the  results  of  tests  of  a  new  method, 
styled  •  beaker  elutriation,'  by  which  a  soil  may 
readily  be  separated  into  sediments  of  any  desired 
fineness  in  a  very  simple  and  expeditious  manner, 
and  without  the  use  of  expensive  apparatus. 
Should  the  method  prove,  upon  further  trial,  to 
be  as  accurate  as  these  trials  indicate,  it  will  be  a 
very  substantial  addition  to  our  means  of  studying 
the  physical  properties  of  soils  and  their  relations 

to  fertility. 

Mention  should  perhaps  be  also  made  of  the 
notes  upon  analytical  methods,  which  contain 
much  of  interest  to  the  chemist.  The  report,  as 
in  previous  years,  shows  that  the  work  under- 
taken has  been  most  thoroughly  and  conscien- 
tiously done.  One  can  but  regret  that  so  great  a 
proportion  of  the  time  and  energy  of  the  station's 
officers  is  taken  up  by  routine  work,  and  so  little 
is  available  for  really  scientific  investigation. 

Fifth  annual  report  of  the  board  of  control  of  the  New 
York  agricultural  experiment-station,  for  the  year  1886. 
ELmira,  Advertiser  aaaoc.  pr.    8°. 

As  in  previous  years,  the  report  of  the  New 
York  experiment-station  is  largely  devoted  to  the 
elaboration  of  the  directors'  idea  of  an  agricul- 
tural botany  ;  wheat,  cabbage,  and  lettuce  being 


the  plants  chiefly  studied  during  the  year,  —  the 
first  by  the  first  assistant,  and  the  other  two  by  the 
horticulturist.  The  attempt  is  made  to  classify 
the  large  number  of  varieties  given  and  described 
into  '  agricultural  species '  with  distinct  and  rea- 
sonably permanent  characters.  It  would  appear 
that  the  success  of  the  gentlemen  interested  with 
these  tasks  has  not  always  been  commensurate 
with  their  desires ;  but  this  was  to  be  expected 
in  such  a  comparatively  new  field,  and  any  very 
vigorous  criticism  of  the  results  would  be  prema- 
ture. 

In  connection  with  these  studies,  a  large  num- 
ber of  collateral  points  have  received  more  or  less 
attention,  many  of  them  important  in  themselves, 
but  so  superficially  treated  as  to  render  the  results 
of  the  trials  of  little  or  no  value.  It  seems  to  be 
very  difficult  for  those  in  charge  of  these  experi- 
ments to  restrain  themselves  from  following  up 
for  a  little  distance  any  collateral  inquiry  which 
suggests  itself,  and  hence  their  work  suffers  from 
a  certain  lack  of  concentration. 

In  this  latter  respect  the  reports  of  the  botanist, 
chemist,  and  assistant  chemist  contrast  favorably 
with  those  juet  spoken  of  :  in  part,  doubtless,  on 
account  of  the  nature  of  the  work  undertaken. 
The  paper  on  *  Viscometry,'  by  the  chemist,  de- 
serves more  than  a  passing  notice.  By  means  of 
a  simple  and  inexpensive  apparatus  he  is  able  to 
determine  with  great  accuracy  the  relative  vis- 
cosity of  liquids,  and  to  show  that  it  varies  greatly 
as  between  different  liquids,  and  may  be  made  a 
very  delicate  means  for  detecting  adulterations  in 
certain  cases.  The  method  has  thus  far  been 
applied  chiefly  to  dairy  products,  and  with  very 
satisfactory  results,  although  the  investigations 
are  not  yet  completed. 

The  New  York  report,  as  a  whole,  contains  the 
records  of  a  vast  amount  of  labor  ;  but  in  many 
cases  it  is  only  a  record,  and  nothing  more.  While 
this  is  necessarily  the  case  with  large  portions  of 
the  work,  there  are  other  portions  whose  value  is 
practically  lost  for  lack  of  a  careful  discussion  of 
the  results,  and  the  value  of  the  whole  to  the 
ordinary  reader  would  be  greatly  enhanced  by  a 
more  free  employment  of  the  resources  of  typog- 
raphy to  indicate  the  divisions  and  subdivisions 
of  the  subjects  considered. 


CHALLENGER  REPORTS. 

The  present  volume  is  devoted  to  the  Crustacea 
(Isopoda,  part  ii.,  and  Brachyura)  and  Polyzoa 
(part  ii.). 

In  his  first  report  on  the  isopods,  Mr.  Beddard 
dealt  exclusively  with  the  Serolidae;  and   the 

Report  of  the  scientific  results  of  the  exploring  voyage  of  the 
Challenger.    Zoology,  voL  xvii.    London,  Government.    4s. 
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present  part  takes  up  the  other  families,  and  com- 
pletes the  description  of  this  group.  He  has 
omitted  detailed  descriptions  of  species  obtained 
by  the  Challenger  but  already  known  to  science, 
except  where  needed  for  comparison  with  new 
forms ;  but  when  from  a  new  locality  or  habitat, 
the  fact  has  been  recorded. 

The  Challenger  collection  is  very  rich  in-  new 
species,  especially  among  the  deep-water  forms, 
of  which  no  less  than  thirty- eight  are  new  to  sci- 
ence. Among  the  shallow- water  forms  the  greater 
number  of  novelties  were  from  the  neighbor- 
hood of  Kerguelen  and  Australia.  The  benthal 
region  is  very  irregular  in  its  isopod  fauna,  if  the 
dredgings  of  the  Challenger  afford  a  criterion. 
Over  the  central  and  southern  Atlantic  and  cen- 
tral and  western  Pacific  no  species  at  all  were 
found ;  but  where  any  occurred,  they  seemed  to 
comprise  a  considerable  variety  of  forms.  Thirty- 
four  of  the  abyssal  isopods  are  totally  blind,  three 
appear  to  have  degenerate  eyes,  while  eighteen 
have  well-developed  eyes.  But  of  the  eleven  genera 
exclusively  resident  in  the  deep  water,  only  two 
have  eyes ;  of  those  remaining,  seven  belong  to 
genera  which  in  shallow  water  always  have  eyes  ; 
while  the  remaining  eighteen  species  belong  to 
genera  which  are  blind  whether  in  deep  water 
or  not.  The  differences  are  not  easily  explained. 
That  some  species  should  retain  and  others  lose 
their  eyes  under  apparently  similar  conditions, 
it  is  difficult  to  account  for.  Mr.  Beddard  sug- 
gests that  those  retaining  eyes  are  probably  the 
later  emigrants  to  the  abysses  from  the  shallows. 

The  deep-sea  isopods  are  remarkable  for  the  de- 
velopment of  spines  on  the  body,  especially  in  the 
Arcturi,  and  often  attain  extraordinary  size  ;  one, 
Bathynomus  giganteus,  reaching  a  length  of  nine 
inches.  In  these  tendencies  the  abyssal  species 
resemble  those  of  the  polar  seas,  where  the  tem- 
perature conditions  are  not  dissimilar. 

The  report  on  the  Brachyura,  by  Edward  J. 
Miers,  is  devoted  to  a  systematic  account  of  the 
numerous  species  collected,  with  revision  of  the 
classification,  and  lists,  as  complete  as  possible,  of 
the  recent  species  of  each  genus  not  included  in 
recent  and  accessible  monographs.  The  genera 
have  been  rediagnosed  on  a  uniform  plan,  thus 
furnishing  a  most  useful  supplement  to  these 
monographs,  and  preparing  the  way  for  a  cata- 
logue of  the  Brachyura,  —  a  work  much  needed 
by  students  of  the  higher  Crustacea.  The  author 
regrets  that  ill  health  has  prevented  him  from  add- 
ing a  bibliography  and  other  useful  details,  and 
even  from  personally  revising  the  proofs,  and  in 
general  attaining  the  high  standard  of  perfection 
which  he  aimed  at,  though  doubtless  such  faults 
or  deficiencies  are  much  more  apparent  to  him 


than  to  those  who  will  gratefully  appreciate  and 
use  the  results  of  his  arduous  studies. 

The  abyssal  region  of  the  ocean  affords  no  Btt- 
chyura  at  all,  but  few  occur  in  depths  of  over 
five  hundred  fathoms.  The  great  mass  of  the  col- 
lection is  from  shallow  waters,  and  its  novelties 
chiefly  from  the  less-explored  coasts  and  islands 
of  the  Indo-Pacific  region.  There  were  bat  two 
species,  both  belonging  to  the  genus  Ethusa, 
taken  in  over  one  thousand  fathomB  :  one  of  these, 
E.  Challenger!  Miers  from  1875,  is  from  the  great- 
est depth  recorded  for  any  true  crab. 

The  report  on  the  Polyzoa  Cyclostomata,  Ctenos- 
tomata  and  Pedicellinea,  by  George  Busk,  pos- 
sesses a  melancholy  interest  as  the  last  production 
of  that  veteran  and  indefatigable  naturalist  The 
revision  of  the  proofs  was  performed  by  him  only 
a  few  weeks  before  his  death. 

Forty-six  species  were  collected  by  the  Cbaflen- 
ger,  of  which  thirteen  are  regarded  as  new.  Of 
the  thirty-three  cyclostomate  forms,  thirteen  had 
previously  been  known  in  a  fossil  state.  This  group 
alone  reaches  deep  water ;  and  of  the  species,  only 
two  were  obtained  from  more  than  one  thousand 
fathoms,  and  none  from  over  fifteen  hundred 
fathoms.  One  of  the  above  dredged  in  sixteen 
hundred  fathoms  is  also  known  from  various 
depths  up  to  fifty  fathoms.  None  of  the  forms 
described  appear  to  be  particularly  remarkable. 


Dr.  Chapman  in  the  Medical  and  turyxri 
reporter,  says  that  nine-tenths  of  wild  animals  in 
confinement  are  subject  to  heart-disease,  although 
all  animals  have  their  peculiarities.  The  elephants 
are  heirs  to  many  diseases,  but  the  most  commoa 
and  fatal  is  rheumatism.  Monkeys  and  baboon* 
generally  die  from  bronchial  affections  and  heart 
disease;  felines,  such  as  lions,  tigers,  leopards, 
etc.,  from  dysentery  and  heart-disease;  deer, 
antelopes,  etc.,  suffer  most  from  dysentery  and 
heart- disease ;  while  the  canine  tribe,  such  as 
wolves,  dingoes,  and  foxes  don't  seem  to  be  sub- 
ject to  any  disease  except '  pure  cussedness.'  The 
only  thing  to  be  feared  in  the  wolf  tribe  is  too 
much  sociability.  It  is  unsafe  to  keep  more  than 
a  pair  together ;  otherwise  they  would  eat  each 
other. 

—  Under  a  law  which  has  just  passed  the  Min- 
nesota legislature,  the  restrictions  placed  upon  the 
practice  of  medicine  in  that  state  will  be  more  se- 
vere than  in  any  other  part  of  the  United  States. 
All  persons  who  wish  to  practise  medicine  after 
July  1  must  pass  an  examination  before  a  hoard 
of  nine  persons,  irrespective  of  whether  they  bold 
regular  diplomas  or  not,  and  only  those  who  have 
taken  three  courses  of  medical  lectures  will  be  per- 
mitted to  the  examination. 
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COMMENT  AND  CRITICISM. 

We  desire  to  offer  to  our  readers  from  time 
to  time  discussions  on  questions  of  present  educa- 
tional interest  by  men  of  prominence  in  the  teach- 
ing profession.     The  first  of  these  discussions  is 
printed  in  this  issue,  and  deals  with  the  question 
as  to  what  industry  can  profitably  be  introduced 
into  country  schools.    The  contributors  are  Pres. 
Francis  A.  Walker  of  Boston,  Charles  H.  Ham  of 
Chicago,  and  Superintendent  Samuel  G.  Love  of 
Jamestown,  N.Y.      The  question  was  put  as  to 
country  schools  because  there  are  certain  condi- 
tions peculiar  to  them.    As  a  rule,  they  are  not 
so  carefully  organized  nor  so  well  managed  as 
city  schools.     Their  resources  are  usually  less,  and 
their  opportunities  fewer,  than  those  possessed  by 
the  schools  of  the  town  or  the  city.    And  in  this 
one  particular  of  the  introduction  of  an  element 
of  industrial  training,  the  country  school  is  at  a 
disadvantage.     It  is  cut  off  from  using  many 
forms  of  industrial  training:  that  are  at  hand  in  the 
city;  and  on  this  and  other  accounts  it  merits 
separate  consideration.     It  is  to  be  borne  in  mind 
that  industrial  work  can  only  find  access  to  the 
schools  in  so  far  as  it  is  educational.    As  manual 
or  technical  instruction,  there  is  no  room  for  it 
save  in  institutions  created  especially  for  it.    The 
schools  can,  must,  and  will  welcome  it  as  an  edu- 
cational factor.     Its  theoretical  value  is  conceded  : 
it  remains  to  solve  the  practical  questions  as  to 
just  how  it  can  be  introduced.     What  changes 
must  be  made  to  accommodate  it  ?  What  re-adjust- 
ments and  re-arrangements  are  necessary  ?    These 
are  pressing  questions  just  now. 


Gen.  James  B.  Fry,  in  a  paper  on  compulsory 
education  in  the  army,  takes  occasion  to  go  at 
length  into  the  subject  of  public-school  education. 
In  fact,  this  forms  by  far  the  larger  portion  of  his 
pamphlet,  the  considerations  relating  to  the  army 
being  relegated  to  a  few  pages  at  the  end.  Gen- 
eral Fry's  language  is  strong  and  direct,  and  he  is 
very  much  opposed  to  compulsory  education  in 
particular  and  to  the  public-school  system  in  gen- 
eral.   His  argument  is,  in  brief,  that  compulsory 
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education  by  the  state  involves  a  pernicious  as- 
sumption of  power,  and  that  the  state's  expedients 
and  processes  necessarily  call  for  official  surveil- 
lance and  intermeddling,  which,  to  be  effective, 
must  be  arbitrary  and  vexatious,  and  which  are 
hostile  to  our  institutions  and  to  the  feelings  of  self- 
reliance  and  personal  independence  born  and  bred 
in  our  people.  It  deprives  parents  of  responsi- 
bility for  their  children,  the  writer  contends,  and 
does  this  at  the  expense  of  a  part  of  the  commu- 
nity ;  and,  however  high  its  pretensions,  it  can- 
not be  free  from  the  demoralization  that  results 
from  giving  alms  by  law. 


We  must  confess  that  this  seems  to  us  very 
Billy.  General  Fry  appears  to  have  fallen  a  victim 
to  platitudes  and  that  most  curious  cry  of  (  pau- 
perizing the  intellectual  classes  *  which  is  now  so 
often  heard.  To  which  of  our  *  institutions'  is  the 
public-school  system  hostile?  We  have  an  idea 
that  it  is  the  chiefest  of  them  as  well  as  their 
centre.  This  subject  has  been  gone  over  so  often 
that  it  is  hardly  worth  while  treating  it  again. 
But  we  could  not  resist  the  temptation  of  merely 
indicating  how  even  so  serious  and  well-meaning 
a  writer  as  General  Fry  may  be  totally  misled  by 
words,  when  he  does  not  pause  to  weigh  carefully 
the  ideas  for  which  they  stand. 


Why  the  walls  of  the  stomach  and  intestine 
are  not  themselves  digested  by  their  own  fluids 
has  for  more  than  a  hundred  years  been  a  mooted 
question  in  physiology.  John  Hunter,  in  a  paper 
read  before  the  Royal  society  in  1772,  maintained 
that  it  was  because  these  tissues  were  living,  or, 
as  he  expressed  it,  "  animals,  or  parts  of  animals, 
possessed  of  the  living  principle,  when  taken  into 
the  stomach,  are  not  in  the  least  affected  by  the 
powers  of  that  viscus  so  long  as  the  animal  prin- 
ciple remains ;  hence  it  is  that  we  find  animals  of 
various  kinds  living  in  the  stomach,  or  even 
hatched  and  bred  there:  yet,  the  moment  that 
any  of  those  lose  the  living  principle,  they  be- 
come subject  to  the  digestive  powers  of  the 
stomach."  Other  theories  have  been  advanced  to 
explain  the  facts  in  the  case,  but  all  are  unsatis- 
factory. Dr.  J.  W.  Warren  contributes  an  article 
to  the  Boston  medical  and  surgical  journal,  in 
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which  he  reviews  the  evidence  presented  by  those 
who  hare  maintained  these  several  theories,  and 
gives  the  results  of  some  twenty  experiments  of 
his  own  made  on  fifty  frogs.  He  suspended  the 
legs  of  the  frogs  while  living  in  an  artificial  gas- 
tric juice  (that  is,  pepsin  and  hydrochloric  acid), 
and  found  that  the  muscular  tissue  was  digested, 
as  was  shown  by  the  presence  of  peptone,  the 
frog  remaining  alive  throughout  the  experiment. 
When  acid  alone  was  used  without  the  pepsin, 
the  muscle  was  softened  and  dissolved,  but  not 
peptonized,  and  therefore  not  digested.  It  thus 
appears  that  living  tissues  may  be  digested,  and 
that  the  problem  is  as  far  from  solution  as  ever. 
Dr.  Warren  comes  to  the  same  conclusion,  but 
promises  to  investigate  the  subject  more  fully  in 
the  future. 

In  a  recent  number  of  Science  we  referred  to 
the  experiments  of  Dr.  T.  M.  Prudden  on  bacteria 
in  water,  with  special  reference  to  the  ice-supply 
of  New  York  City.  These  experiments  were  not 
confined  to  the  water,  but  included  also  the  ice 
itself.  These  observations  show  that  ice  formed 
in  the  Hudson  River  near  Albany  contains  vastly 
greater  numbers  of  bacteria  than  that  found  at 
some  distance  below,  but  that,  notwithstanding 
the  fact  that  the  water  of  the  river  is  freed  to  a 
certain  degree  from  bacteria  after  running  some 
distance,  the  average  number  of  bacteria  left  in 
the  ice  is  considerably  above  that  which  can  be 
regarded  as  wholly  safe.  Samples  of  ice  from  the 
various  lakes  and  ponds  from  which  the  supply 
of  New  York  is  taken  have  also  been  analyzed. 
The  general  conclusions  to  which  Dr.  Prudden 
has  arrived  may  be  thus  summarized  :  1°.  A 
biological  analysis  of  water  and  ice  will  detect 
the  presence  of  bacteria,  some  species  of  which 
can  give  rise  to  serious  disease,  but  a  great  deal  of 
careful  study  of  other  conditions  is  still  necessary 
in  order  to  determine  whether  the  water  or  ice  is 
suitable  for  use  or  not ;  2°.  In  freezing,  water 
purifies  itself  only  partially,  the  gross  particles 
and  some  of  the  materials  in  solution  being  re- 
moved, but  the  bacteria  remain  to  a  considerable 
extent  unaffected  ;  8°.  Different  species  of  bacteria 
possess  differing  degrees  of  vulnerability  to  the 
action  of  low  temperatures;  4°.  The  bacillus  of 
typhoid-fever  and  the  common  bacteria  of  sup- 
puration are  capable  of  resisting  a  prolonged  ex- 
posure to  a  low  temperature  with  the  destruction 
of  a  part  only  of  the  individuals  thus  exposed  ; 
5°.  Experimental  data  justify  the  belief  that  in 


natural  waters  there  may  be  a  purification  of 
about  ninety  per  cent ;  6°.  In  filtration  of  water 
the  various  species  of   bacteria,  dangerous  and 
harmless,  are  eliminated  with  about  equal  efficien- 
cy, while  in  freezing  the  dangerous  disease-pro- 
ducing species  may  be  retained  if  they  resist  low 
temperatures,  while  more  or  less  of  the  harmles 
forms  may  be  destroyed ;  7°.  The  ice  supplied  to 
New  York  comes  from  a  series  of  naturally  excel- 
lent lakes  and  ponds,  and  from  a  great  tidal  river 
largely  contaminated  in  its  upper  regions,  and  by 
far  the  larger  proportion  of  the  ice  comes  from 
the  latter  source  ;  8°.  A  very  much  greater  num- 
ber of  bacteria  are  found  in  snow-ice  and  in  Use 
very  bubbly  streaks  than  in  the  transparent  ice, 
particularly  in  the  snow-ice  on  the  top  of  the 
cakes  ;  9°.  The  average  number  of  bacteria  in  ice 
from  all  sources  taken  together  is  far  beyond  the 
general  standard  which  even  a  moderate  degree 
of  purity  would  allow  ;  10°.  The  transparent  ice 
from  some  of  the  lake  and  pond  sources  presents 
in  general  a  most  admirable  degree  of  freedom 
from  bacteria. 

In  interpreting  the  results  which  he  has  reached, 
Dr.  Prudden  states  that  typhoid-fever,  and  dis- 
eases associated  with  acute  suppuration  and  the 
so-called  blood-poisoning  from  wounds,  or  pyaemia, 
are  almost  constantly  present  in  large  towns  like 
Troy  and  Albany,  and  frequently  so  in  villages 
like  many  of  those  which  lie  along  the  upper 
Hudson  ;  and  that  his  experiments  have  shown 
that  the  bacteria  causing  these  two  forms  of  dis- 
ease are  markedly  resistant  to  the  temperature  at 
which  ice  forms.  He  estimates  that  in  Albany 
alone,  there  are,  on  an  average,  fifty  cases  of 
typhoid-fever  whose  excreta  pass  into  the  Hudson 
River  each  year  during  the  ice-forming  seasoa. 
He  also  finds  that  in  that  city  there  is  no  syste- 
matic disinfection  of  the  typhoid  discharges, 
which  therefore  enter  the  sewers,  and  subsequently 
the  river,  with  their  myriads  of  bacteria  in  a  liv- 
ing condition.  Dr.  Prudden  recommends  that  the 
state  board  of  health,  or  other  authority,  shall 
have  full  control  of  the  toe-harvesting  fields,  aad 
determine  which,  if  any,  of  the  sources  of  ice-sop- 
ply  are  so  situated  as  to  imperil  the  health  of  the 
consumers  of  the  ice.  In  addition  to  this,  a  com- 
pulsory system  of  disinfection  of  excreta  in  infec- 
tious diseases  should  be  instituted.  He  also  thinks 
that  artificial  ice  might,  perhaps,  be  substituted  for 
the  natural  ice.  In  concluding  his  very  valuable 
paper,  the  writer  expresses  bis  sincere  hope  that  his 
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study  and  conclusions  may  not  be  looked  upon  in 
a  sensational  light,  nor  regarded  as  a  polemic 
against  ice  companies  and  dealers,  or  against  the 
free  and  wonted  use  of  ice,  the  incalculable  use- 
fulness of  which  is  beyond  question.  His  re- 
searches have  been  carried  out  at  great  expendi- 
ture of  time  and  money,  in  the  hoj>e,  that,  in  the 
light  of  its  results,  the  rapidly  developing  disci- 
pline of  preventive  medicine  might  find  a  plan  of 
curtailing,  in  some  degree,  the  number  of  annual 
victims  to  preventible  disease. 

When  thb  student  is  translating  from  a  for- 
eign language,  especially  from  the  classics,  the 
teacher  is  very  apt  to  measure  the  quality  of  the 
performance  by  the  literalness  of  the  translation. 
Every  preposition,  every  interjection,  every  case 
or  tense  signification,  must  find  verbal  expression 
in  English,  no  matter  at  what  sacrifice  of  sense 
and  spirit.       But  translation    is  not   the  same 
thing  as  transliteration.    The  student's  aim  shou  Id 
not  be  to  get  the  Greek  or  Latin  words  into  Eng- 
lish, bat  to  convey  the  sense  and  spirit  of  the 
writer.    We  are  convinced  that  this  is  one  of  the 
most  prominent  faults  in  the  classical  instruction 
of  the  present.  And  it  does  not  end  in  the  mere  use 
of  language.     It  has  a  narrowing,  cramping  influ- 
ence on  the  mind,  instead  of   developing  that 
breadth  of  view  and  comprehension  which  ought 
to  come  from  classical  study.  It  is  surprising,  too, 
how  great  an  influence  for  evil  this  ultra-literal 
translation  has  on  the  student's  English  style.   We 
have  known  numerous  instances  where  the  pecul- 
iarly Greek  and  Latin  idioms  have  been  quite  as 
numerous  in  a  composition  or  essay  as  the  English, 
rhe  result  is,  naturally  enough,  a  forced,  artificial, 
ud  awkward  style.    Our  classical  teachers,  es- 
pecially those  who  have  the  supervision  of  the 
roonger  pupils,  cannot  be  too  careful  in  demand- 
ng  a  translation  which  shall  not  neglect  the  spirit 
vbile  it  interprets  the  letter  of  the  author. 


Thb  report  of  thb  special  committee  of  the 
American  public  health  association  on  the  disin- 
ection  of  rags  contains  a  complete  summary  of  all 
be  evidence  which  has  thus  far  been  accumulated, 
d  this  country  and  Europe,  in  reference  to  this 
rticle  of  commerce,  and  the  dangers  connected 
rkh  it.  The  greater  part  of  the  report  was  sub- 
letted at  the  Toronto  meeting  of  the  association. 
i  letter  from  Dr.  Sternberg  to  one  of  the  members 
f  the  committee,  giving  the  results  of  his  inves- 


tigations abroad,  has  been  appended  to  the  report. 
In  it  Dr.  Sternberg  says  he  made  inspections  at 
Ghent,  Brussels,  Berlin,  and  Stettin,  and  obtained 
reliable  information  as  to  the  methods  pursued 
in  Hamburg  and  other  German  ports  from 
which  rags  are  shipped  to  thiB  country.  He 
had  previously  supposed  that  rags  from  ports  in 
southern  Europe,  where  cholera  was  prevalent, 
were  liable  to  be  shipped  from  any  of  these  ports ; 
but  he  was  assured  that  this  could  never  occur, 
on  account  of  the  low  price  of  rags  as  compared 
with  the  cost  of  land  transportation.  As  a  matter 
of  fact,  rags  sent  to  each  shipping- port  can  only 
be  collected  within  a  limited  area,  the  boundaries 
of  which  depend  upon  cheap  transportation  facili- 
ties by  canals,  rivers,  etc.  He  regards  it  as  in- 
cumbent upon  all  sanitarians  to  insist  upon  the 
proper  protection  of  all  those  who  are  brought  by 
their  occupation  in  contact  with  old  rags.  If  this  is 
done,  the  danger  will  be  reduced  to  a  minimum ; 
and  if  the  community  is  fully  protected  in  the  same 
way  as  is  the  case  in  Germany,  there  will  be  no 
good  reason  for  disinfecting  rags  in  the  bale.  He 
considers  it  as  desirable  that  all  old  rags  should 
be  disinfected  by  steam,  and  dried,  before  being 
baled.  During  the  prevalence  of  cholera,  all  old 
rags  from  ports  known  to  be  infected,  or  in  direct 
communication  with  infected  places,  should  be  ex- 
cluded. He  would  require  all  rags  shipped  from  a 
healthy  port  during  the  prevalence  of  cholera  in 
Europe  to  be  disinfected  by  steam  before  being 
baled  for  shipment.  In  the  absence  of  any  pre- 
vailing epidemic,  baled  rags  should  be  treated  as 
other  merchandise.  If  any  merchandise  is  dan- 
gerous, it  should  be  disinfected,  and  this  can  be 
done  most  effectually  by  steam. 


Thb  epidemic  of  scarlet- fever  attributed  to 
the  milk  of  a  sick  cow,  to  which  we  referred  in  a 
recent  number  of  Science,  has  been  still  further 
investigated  by  Dr.  Klein,  for  the  British  govern- 
ment. A  micrococcus  was  obtained  from  the 
ulcers  of  the  sick  cow,  which,  when  inoculated 
into  calves,  produced  the  same  lesions  as  existed 
in  the  cow  from  which  they  were  taken.  Dr. 
Klein  has  found  in  the  blood  of  scarlet-fever 
patients  a  micrococcus  which  appears  to  be  identi. 
cal  with  that  obtained  from  the  cow.  He  has 
inoculated  and  fed  mice  with  the  micrococci  from 
these  two  sources,  and  the  same  results  have  been 
produced.  He  has  also  obtained  the  same  micro- 
cocci from  the  blood  of  these  mice,  and  cultivated 
them.      The  same  inoculations  have  been  made 
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upon  calves,  with  the  same  results.  If  these  ob- 
servations are  confirmed  by  further  experiments 
and  other  experimenters,  the  micro-organism 
which  has  been  so  long  undiscovered,  and  which 
causes  tens  of  thousands  of  deaths  annually,  may 
soon  be  added  to  the  list  which  now  contains  that 
of  tuberculosis,  typhoid-fever,  and  a  few  other 
diseases. 


THE  AMERICAN  SCHOOL   OF  CLASSICAL 
STUDIES  AT  ATHENS. 

The  opportunity  which  is  just  now  presented  to 
the  managers  of  the  American  school  at  Athens 
to  secure  an  efficient,  permanent  director,  brings 
the  claims  of  this  useful  enterprise  with  fresh 
strength  before  the  scholars  and  promoters  of 
learning  in  America.  Dr.  Charles  Waldstein, 
the  accomplished  archeologist,  who  is  a  citizen  of 
New  York  and  a  former  student  of  Columbia  col- 
lege, but  who  now  holds  two  important  positions 
at  the  University  of  Cambridge,  England,  as  lec- 
turer on  archeology  and  director  of  the  Fitzwilliam 
museum,  has  accepted  the  invitation  of  the  man- 
agers to  assume  the  directorship,  upon  the  condi- 
tion that  a  permanent  endowment  shall  be  secured 
for  the  school,  sufficient  for  its  legitimate  needs, 
before  the  1st  of  October,  1888,  when  the  appoint- 
ed year  of  Professor  Merriam  of  Columbia  college 
will  end.  A  writer  in  the  London  Saturday  re- 
view for  Sept.  26,  1885.  gives  an  intelligent  and 
highly  appreciative  account  of  the  work  done  by 
the  American  school,  but  makes  this  forcible 
criticism :  "  Undoubtedly  the  weak  point  of  the 
whole  American  scheme  is  the  fact  that  the  direc- 
tor goes  out  for  a  year  only.  America  can  send  a 
succession  of  good  scholars,  but  she  cannot  send  a 
succession  of  men  capable  of  teaching  archeology ; 
indeed,  a  student  who  remains  at  Athens  longer 
than  the  regulation  year  might  easily  become  more 
learned  in  that  pursuit  than  his  director.  Thus 
the  head  of  the  school  cannot  instruct  his  stu- 
dents, but  only  work  with  them,  and  they  must 
pick  up  their  knowledge  from  books  as  well  as 
they  can." 

The  American  school  of  classical  studies  was 
projected  by  the  Archeological  institute  of  Ameri- 
ca (of  which  Prof.  Charles  Eliot  Norton  is  the 
president),  and  was  organized  under  the  auspices 
of  some  of  the  leading  American  colleges.  The 
director  of  the  school  was  to  be  chosen  from  the 
professors  of  Greek  in  these  colleges,  by  a  com- 
mittee appointed  by  the  Archeological  institute. 
The  school  was  opened  on  the  2d  of  October,  1882, 
under  Prof.  W.  W.  Goodwin  of  Harvard  univer- 
sity. Its  object  was  to  furnish  to  graduates  of 
American  colleges  an  opportunity  to  study  classi- 


cal literature,  art,  and  antiquities  in  Athens  under 
suitable  direction ;  to  prosecute  and  to  aid  original 
research  in  these  subjects ;  and  to  co-operate  with 
the  home  institute,  so  far  as  possible,  in  conduct- 
ing the  exploration  and  excavation  of  classic  site. 
The  salary  of  the  director  was  to  be  paid  b?  hit 
own  college,  and  no  fees  were  to  be  charged  to 
the  students.  The  boldness  of  this  enterprise  was 
peculiarly  American,  for,  while  the  older  French 
and  German  schools  had  been  maintained  for 
many  years  by  the  liberality  of  the  two  govern- 
ments that  founded  them,  the  -projectors  of  the 
American  school  relied  with  confidence  upon  the 
willingness,  and  even  eagerness,  of  our  intelligent 
men  of  wealth  to  take  the  place  which  ancient 
governments  fill  in  Europe,  as  patrons  of  learning. 

The  American  undertaking  instantly  presented 
a  stimulus  in  the  same  direction  to  English  schol- 
ars ;  and  within  three  years  we  find  Dr.  light- 
foot,  the  bishop  of  Durham,  urging  his  country- 
men to  emulate  our  example  in  establishing  a 
school  at  Athens.  He  said  at  a  public  meeting  in 
London,  in  1885,  "It  now  touches  our  honor  as 
Englishmen  very  nearly  that  this  scheme  should 
be  carried  out  without  delay.  France  and  Ger- 
many have  long  been  in  the  field.  France  has 
her  school,  and  Germany  her  institute ;  and  even 
America  has  forestalled  her  in  this  race.  That 
new  country,  notwithstanding  the  vast  and  ab- 
sorbing interests  of  the  present,  notwithstanding 
the  boundless  hopes  of  the  future,  baa  been  eager 
to  claim  her  part  in  the  heritage.  While  all  the 
civilized  nations  of  the  world,  one  after  another, 
are  establishing  their  literary  consulates  in  Athena, 
shall  England  alone  be  unrepresented  at  tin* 
centre  of  Hellenic  culture  ?  " 

These  words,  supported  by  the  earnest  appeals 
of  Dr.  Hornby,  provost  of  Eton,  Prof.  R.  C.  Jebfc. 
and  or  her  distinguished  scholars,  produced  the  de- 
sired effect,  and  a  British  school  is  now  established 
in  Athens. 

The  American  school  has  now  nearly  com- 
pleted its  fifth  year  of  work,  with  increased  num- 
bers of  students  and  every  prospect  of  increasing 
usefulness.  It  has  up  to  this  time  occupied  a 
hired  house,  and  has  been  entirely  supported  b? 
the  annual  contributions  of  fourteen  colleges,  from 
which  the  house-rent,  the  appropriations  for  the 
library,  and  incidental  expenses,  have  been  paid; 
each  college,  in  its  turn,  sending  a  professor  to 
Athens  as  director  for  one  year  without  expense 
to  the  school.  With  these  temporary  and  imper- 
fect arrangements,  much  valuable  work  has  beet 
accomplished  by  the  school,  which  has  received 
cordial  recognition  both  at  home  and  abroad. 
"  Now,*'  as  the  managers  say,  "  a  new  era  is  w 
begin.   We  are  henceforth  to  have  a  home  of  oar 
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own.  The  government  of  Greece  has  shown  such 
warm  interest  in  our  enterprise,  that  a  valuable 
piece  of  land  on  the  slope  of  Mount  Lycabettus, 
containing  an  acre  and  a  half,  has  been  granted  to 
the  school  by  a  royal  edict,  issued  July  25,  1886, 
and  signed  by  seven  ministers  of  state." 

This  generosity  of  the  Greek  government  has 
already  been  so  well  seconded  by  friends  of  the 
school  in  America,  that  sufficient  funds  are  al- 
ready in  hand  to  erect  and  furnish  a  suitable 
home  for  the  school,  which  will  he  ready  for  oc- 
cupation in  October.  To  place  the  enterprise  in  a 
position  to  attain  the  greatest  possible  usefulness, 
an  endowment  of  at  least  a  hundred  thousand  dol- 
lars ought  to  be  secured.  Plenty  of  work  lies  be- 
fore the  school.  Prof.  Martin  L.  D'Ooge  of  the 
University  of  Michigan,  the  director  for  1886-87, 
writes  that  the  French  government  is  not  likely  to 
accept  the  offer,  made  by  the  Greek  authorities, 
of  the  privilege  of  making  excavations  at  Delphi, 
and  in  that  event  the  chance  will  be  offered  to  the 
Americans. 

We  may  fitly  end  this  brief  account  of  the 
American  school  at  Athens  with  the  glowing 
words  of  Professor  Goodwin  himself  upon  this 
very  subject:  "The  Archeological  society  of 
Athens  has  disclosed  a  wealth  of  ancient  temples 
near  Epidaurus,  —  among  others,  the  beautiful 
round  building  erected  by  Polycletus,  and  the 
theatre,  also  his  work ;  and  the  same  society  has 
opened  to  the  day  the  foundations  and  the  pave- 
ment of  the  great  sanctuary  of  Eleusis.  the  home 
of  the  Eleusinian  mysteries,  which  offers  more 
problems  to  architects  and  archeologists  than  will 
soon  be  answered.  Every  part  of  Greece  is  full  of 
plans  for  new  excavations,  which  merely  need 
money  to  be  carried  out  with  substantial  results. 
The  ruins  of  Delphi,  with  their  countless  buried 
temples,  which  peer  imploringly  from  the  scanty 
earth,  as  if  beseeching  the  traveller  to  restore  them 
to  the  light  of  the  sun,  lie  at  this  moment  waiting 
only  for  some  power  to  decide  who  shall  excavate 
them:  and  happy  will  be  the  scholars  who  are 
fortunate  enough  to  be  in  Greece  when  the  solemn 
silence  of  that  wonderful  valley  of  Delphi  is  first 
broken  by  the  pickaxe  and  the  spade." 

John  S.  White. 


LONDON  LETTER. 

That  the  people  of  England  are  at  last  begin- 
ning to  realize  the  immense  importance  of  tech- 
nical education  is  evident  from  two  facts,  —  first, 
that  scarcely  a  week  passes  without  prominence 
being  given  by  the  press  to  utterances  on  the  sub- 
ject by  public  men  ;  and,  second,  that  pressure  is 
being  pat  on  the  government  to  extend  such  in- 


struction. A  few  days  ago  Lord  Hartington  dis- 
tributed the  prizes  at  the  Polytechnic  young  men's 
Christian  institute,  an  organization  in  the  west  of 
London  which  numbers  seven  thousand  students 
in  technical  subjects ;  and  his  speech,  in  which 
he  quoted  Professor  Huxley,  was  widely  circu- 
lated and  favorably  commented  upon.  During 
the  present  week  a  very  influential  deputation 
was  received  at  the  education  department,  which 
strongly  urged  the  provision  of  manual  training 
in  all  elementary  schools,  as  a  preparation  for 
technical  instruction  later.  It  was  pointed  out 
that  a  very  slight  modification  of  existing  organi- 
zations would  enable  this  to  be  done  at  a  small 
expense.  The  reply  of  the  government,  though 
sympathetic,  was  to  the  effect  that  parliament 
had  not  yet  pronounced  an  opinion  on  the  sub- 
ject. 

On  the  evening  of  March  16  a  very  well  arranged 
and  largely  attended  conversazione  was  held  at  the 
Central  institution  of  the  city  and  guilds  of  Lon- 
don, for  the  advancement  of  technical  education. 
Demonstrations  were  given  during  the  evening 
by  members  of  the  staff,  notably  by  Professor 
Unwin,  F.R.S.,  with  the  100-ton  testing-machine. 
The  apparatus  and  methods  of  instruction  em- 
ployed were  on  view  in  the  different  laboratories, 
and  interesting  exhibits,  lent  for  the  occasion, 
were  also  displayed.  Two  concerts  added  to  the 
enjoyment  of  the  fifteen  hundred  guests  ;  but  it 
was  rather  unkind  to  allot,  as  a  ladies'  cloak- 
room, a  room  on  the  door  of  which  was  inscribed, 
*  Chemical  preparation  room.' 

Lecturing  a  few  nights  ago  to  a  crowded  audi- 
ence at  the  Royal  institution,  on  '  Mental  differ- 
ences in  men  and  women,'  Dr.  Romanes  remarked 
that  the  average  woman's  brain  weighed  five 
ounces  less  than  the  average  man's,  and  that  the 
inferiority  of  women  displayed  itself  in  the  ab- 
sence of  originality  in  the  higher  levels  of  intel- 
lectual work.  In  powers  of  acquisition,  women 
stood  nearer  to  men,  and  indeed  often  surpassed 
them  at  an  early  age. 

On  Tuesday,  March  15,  a  most  unusual  meteor- 
ological state  of  things  prevailed  in  London, 
which  was  at  the  time  under  the  influence  of  the 
calm  weather  between  two  systems  of  depression. 
Snow  fell  to  the  depth  of  a  foot  or  more,  —  and  it « 
did  not  disappear  for  more  than  a  week,  —  and 
simultaneously  a  high  fog  occurred,  literally  caus- 
ing midnight  at  noon  and  for  some  hours  after, 
although  the  lower  strata  of  air  were  fairly  clear, 
and  devoid  of  mist.  In  consequence  of  the  un- 
expected sudden  consumption  of  gas,  the  supply 
thereof  ran  short,  and  in  many  places  grave 
inconvenience  and  danger  resulted. 

M.  Hermite's  process  of  the  electrolytic  bleach- 
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ing  of  cotton  cloth,  etc.,  is  attracting  a  great 
deal  of  attention  from  both  the  scientific  and 
the  practical  side.  A  very  favorable  opinion 
was  lately  expressed  upon  it  at  the  Society  of 
chemical  industry.  The  process  consists  essen- 
tially in  electrolyzing  a  solution  of  magnesium 
chloride,  thus  liberating  the  active  agent  of 
chlorinated  lime ;  and,  as  it  is  easy  to  maintain  the 
solution  at  constant  strength,  it  is  found  that  the 
consumption  of  chlorine  is  only  one-half  that 
on  the  ordinary  system.  The  fundamental  indus- 
trial equation  of  economy  shows  that  the  mechan- 
ical work  represented  by  570-horse  power  spent 
upon  a  dynamo-machine  will  produce  the  equiva- 
lent of  ten  hundredweight  of  bleaching-powder 
('  chloride  of  lime ')  per  hour,  or  a  50-horse-power 
engine  would  give  one  ton  per  day  of  twenty-four 
hours. 

Since  Mr.  Castner's  paper  upon  his  process  for 
manufacturing  sodium  and  potassium  was  read  at 
the  Franklin  institute  of  Philadelphia  (Oct  12, 
1886),  several  changes  have  been  made  in  the 
method  of  manufacture.  These  were  recently 
brought  before  the  London  section  of  the  Society 
of  chemical  iodustry  by  Mr.  James  Maclear. 
With  caustic  soda  at  eleven  pounds  per  ton,  tbe 
sodium  produced  costs  less  than  twenty-tive  cents 
per  pound,  the  cost  of  materials  and  fuel  being 
only  seventeen  cents.  The  steel  crucibles  em- 
ployed have  been  used  fifty,  and  probably  can 
be  used  a  hundred  and  fifty  or  two  hundred 
times :  hence  the '  tear  and  wear'  on  them  amounts 
to  not  more  than  two  cents  per  pound  of  sodi- 
um. Cheap  sodium,  it  need  scarcely  be  men- 
tioned, means  cheap  aluminium  (by  Deville'a  pro- 
cess), which,  with  sodium  at  the  above  price,  can 
probably  be  produced  at  four  dollars  per  pound, 
or  one-fourth  its  present  value. 

The  conditions  affecting  the  distribution  of 
micro-organisms  in  the  atmosphere  were  the  sub- 
ject of  a  paper  at  the  Society  of  arts  three  nights 
ago,  by  Dr.  Percy  F.  Frankland,  son  of  the  dis- 
tinguished chemist.  The  method  of  observation 
was  Hesse's,  in  which  a  given  volume — usually 
ten  litres — of  air  is  slowly  drawn  through  short 
wide  tubes  coated  internally  with  a  solid  layer  of 
sterile  gelatine-peptone.  The  maximum  number 
in  the  same  place  observed  through  the  year,  oc- 
curred early  in  August.  Elevation  above  ground, 
and  distance  from  human  habitations,  decreased 
the  number.  In  sea-air,  for  example,  at  one  hun- 
dred and  twenty  miles  from  land,  there  was  only 
one  organism  to  ninety-three  litres.  In  consider- 
ing his  paper,  the  author  expressed  a  decided 
opinion  that  it  was  the  chemical  side  of  bacteri- 
ology which  imperatively  demanded  attention  at 
present.    The  chairman,  Prof.  Burdon  Sanderson, 


adjourned  the  discussion  for  a  week,  when  it  will 
be  opened  by  Dr.  Alfred  Carpenter. 

The  government,  which  was  recently  approached 
on  the  subject,  has  just  agreed  to  make  an  annual 
allowance  of  eight  thousand  dollars  per  year  to 
the  youngest  of  English  universities,  the  Victoria, 
whose  headquarters  are  at  Owens  college,  Man- 
chester. The  success  of  this  application  wfll 
encourage  the  promoters  of  government  aid  to 
the  university  colleges  throughout  the  country, 
now  languishing  for  want  of  funds. 

The  Institution  of  naval  architects,  and  tbe 
scientific  ship-building  industry  generally,  have 
just  sustained  a  severe  loss  by  the  death  ut  Mr. 
William  Denny  of  Dumbarton.  Throughout  h» 
too  brief  career,  the  influence  upon  him  of  Mr. 
William  Froude,  F.R.S.,  was  very  marked.  The 
scientific  department  which  he  established  in  hit 
own  yard  at  Dumbarton,  on  the  Clyde,  was  the 
first  of  its  kind  in  a  private  ship- building  yard, 
and  the  facade  of  its  great  experimental  tank  (800 
feet  by  32  feet,  with  9  feet  of  water)  was  erected 
to  Mr.  Froude's  memory.  Mr.  Denny  was  tbe 
first  to  use  mild  steel  for  the  construction  of 
transatlantic  steamers,  in  1879.  His  most  famous 
paper  probably  was  that  on  the  difficulties  of 
speed  calculation,  in  1874-75,  and  his  last  was  in 
1884,  on  '  Cross-curves  of  stability.'  In  1888  be 
delivered  the  'Watt  anniversary  lecture1  at 
Greenock,  on  *  The  speed  and  carrying  of  screw 
steamers.'  W. 

London,  March  96. 


GEOGRAPHICAL  NOTES. 

. 

Asia. 

The  latest  letters  of  the  enterprising  Frenchmen 
MM.  Capus  and  Bonvalot,  who  are  trying  to  reach 
India  from  Samarkand,  are  of  considerable  in- 
terest. The  latest  are  dated  Jan.  18  and  Feb. 
28,  1887.  They  started  from  Samarkand  for 
Bokhara  on  Sept.  18.  Near  Samarkand  they  trav- 
ersed the  extensive  plantations  of  General  Korol- 
kof ,  who  has,  by  irrigation,  brought  under  coin"- 
vation  an  extensive  area  of  barren  country  on  both 
sides  of  the  Kara  Tepe.  Over  the  difficult  passes  of 
Takhta-Karacha  and  Lahore  Murda  the  travellers 
reached  the  valley  of  tbe  Sangardak.  All  this  dis- 
trict is  inhabited  by  tbe  Uzbegs  and  Tajiks.  After 
a  few  days  they  reached  the  plain  of  Hissar.  Tbis 
district  produces  rice  in  great  quantities  and  of 
exceptionally  good  quality.  The  town  is  very 
unhealthy,  and  in  summer  tbe  whole  population 
moves  to  Karatagh.  The  travellers  then  descended 
the  unexplored  valley  of  the  Kafirnaban  to  ita 
confluence  with  the  Amu-Darya.    In  this  valley. 
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which  is  everywhere  covered  with  an  efflorescence 
of  salt,  there  are  maoy  settlements  of  the  Uzbegs, 
which  are  situated  on  the  rich  alluvial  ground  at 
the  bends  of  the  river  or  on  its  islands.  They 
followed  the  Amu-Darya,  and,  after  having  made 
some  excavations  at  Termez,  crossed  it  at  Chushka 
Guzar  into  Afghanistan.  Here  they  were  made 
prisoners,  and,  after  being  detained  for  twenty- 
five  days,  sent  back  across  the  frontier.  They  re- 
solved to  return  to  France,  but,  on  learning  that 
caravans  starting  from  Kashgar  go  sometimes  in 
winter  to  Ladak  or  Le,  they  decided  to  take  this 
route.  They  intend  to  cross  the  Pamir,  starting 
from  Gulcha.  After  having  reached  the  Kara- 
Kul,  they  will  follow  the  river  Akbaltal,  and  en- 
deavor to  reach  Kunjut.  Though  the  passage  of 
these  deserts  —  which  are  at  an  elevation  of  from 
thirteen  to  sixteen  thousand  feet  —  in  winter  is 
very  difficult,  they  will  at  this  season  avoid  being 
hindered  in  their  progress  by  the  inhabitants. 

Africa. 

Rev.  George  Grenfell,  the  successful  explorer  of 
the  Kongo  basin,  has  ascended  the  Kwango  in  the 
Baptist  missionary  steamer  Peace,  and  reached 
Kikunji  Falls,  the  place  where  von  Mechow,  who 
came  from  the  south,  was  obliged  to  turn  back. 
About  six  miles  from  the  junction  of  the  Kasai 
with  the  Kwango  he  found  another  large  tributary, 
the  Junia,  entering  the  river  from  the  east,  which 
presented  so  large  a  volume  of  water  that  it  was 
a  matter  of  uncertainty  which  was  the  larger 
stream.  Probably  this  river  is  identical  with  the 
Kuilu  of  the  maps.  He  ascended  the  great  bend 
of  the  Kwango,  which  comes  back  to  its  northerly 
course  at  latitude  4°  8C  south.  The  Kikunji  Falls 
are  about  three  feet  high,  and,  though  insurmount- 
able for  the  Peace,  are  said  by  Mr.  Grenfell  to  be 
no  obstacle  to  communication  by  canoes  and  small 
craft  {Proc.  Boy.  geogr.  aoc.f  April,  1887). 

The  last  number  of  the  Antananarivo  annual 
and  Madagascar  magazine  (Christinas,  1886)  con- 
sists, besides  a  reprint  of  Mr.  A.  R.  Wallace's 
chapter  on  the  fauna  of  Madagascar,  mainly  of 
papers  on  linguistic  topics  and  on  Malagasy  folk- 
lore. M.  Grandidier's  paper  on  the  channels  and 
lagoons  of  the  east  coast  of  the  island  is  trans- 
lated, with  some  interesting  remarks  by  Mr. 
8ibree  appended.  Mr.  Sibree  points  out  that  it 
would  only  require  about  thirty  miles  of  canals  to 
connect  all  these  lagoons,  and  no  create  a  safe  and 
extensive  internal  water-way  of  the  greatest  com- 
mercial value.  The  Rev.  W.  Montgomery  con- 
tributes a  paper  on  the  Malagasy  game  of  '  fane- 
rana,'  in  many  respects  resembling  chess  (Nature, 
March  24). 


America. 

The  field-work  of  the  geological  survey  of  New- 
foundland in  the  year  1886  included  a  survey  of 
the  Bay  of  Exploits,  which  was  made  by  James 
P.  Howley.  Of  late  years  the  services  of  the  sur- 
vey have  been  devoted  chiefly  to  blocking  off  land 
for  agricultural  purposes.  Most  of  its  geographi- 
cal work  is  still  in  manuscript,  and  has  never 
been  published  at  all.  It  includes  surveys  of 
Notre  Dame,  St.  George's,  and  Port  a  Port  bays, 
surveys  of  all  the  principal  rivers  of  the  islands, 
and  triangulations  of  the  larger  lakes. 

Fontana  has  published  a  report  on  his  expedi- 
tion in  eastern  Patagonia.  Soon  after  his  appoint- 
ment as  governor  of  the  territory  of  Ghubut,  the 
Welsh  colony  in  the  lower  valley  of  the  Chubut 
River,  invited  by  reports  of  the  fertility  and  gold- 
mines of  the  Andes,  organized  an  expedition  for 
exploring  the  valleys  of  the  Andes,  and  offered 
the  leadership  to  Fontana.  The  party  ascended 
the  river  Chubut,  which  flows  through  the  deso- 
late plains  of  eastern  Patagonia.  As  its  upper 
course  runs  almost  parallel  with  the  Andes,  they 
ascended  the  Charmate,  one  of  its  tributaries, 
and  then  struck  west.  After  a  ride  of  a  few  days 
they  reached  the  fertile  valleys  of  the  Andes,  and 
came  to  the  Rio  Corcovado,  which  runs  west  to 
the  Pacific  Ocean.  As  the  confluence  of  the  Chu- 
but and  Charmate  is  only  1,800  feet  above  sea- 
level,  and  the  point  where  they  reached  the  valley 
of  the  Corcovado  1,600  feet,  it  is  evident  that  the 
Andes  do  not  form  a  continuous  chain  of  moun- 
tains, but  that  they  are  intersected  by  deep  valleys. 
Farther  south  the  Strait  of  Magellan,  the  Rio 
Santa  Cruz,  Rio  de  los  Huemules,  and  Rio  Aysen 
indicate  valleys  that  cut  across  the  whole  width 
of  the  mountains.  As  the  land  was  so  heavily 
timbered  as  to  hinder  the  progress  of  the  party, 
they  returned  to  the  Charmate.  From  here  they 
went  south,  and  passed  the  watershed  between  the 
Sengueland  the  Chubut.  After  having  reached 
the  Senguel,  they  ascended  it,  and  it  is  here  that 
Fontana  made  his  most  important  discovery.  In 
latitude  45°  south,  close  to  the  source  of  the  Rio 
Aysen,  he  found  a  large  lake,  through  which  the 
Senguel  flows.  He  was  prevented  from  following 
itB  upper  course,  as  the  woods  were  too  dense. 
He  therefore  returned,  following  the  Senguel, 
which  flows  through  a  swampy  valley,  bordered 
on  its  southern  side  by  desolate  hills,  on  its  north- 
ern side  by  volcanic  mountains,  the  colors  of 
which  are  as  manifold  and  glaring  as  those  of  the 
Painted  Desert.  This  expedition  will  probably 
lead  to  the  establishment  of  a  colony  on  the  Cor- 
covado, or  Lake  Fontana,  as  the  newly  discovered 
lake  has  been  called,  by  the  enterprising  Welsh 
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colon j  of  the  lower  Chubut  (Deutsche  geogr.  Bldtt., 
1887,  No.  1). 

Australasia, 

Admiral  von  Schleinitz,  governor  of  the  Ger- 
man possessions  in  New  Guinea,  is  continuing  his 
explorations  on  the  coasts  of  New  Guinea  and  the 
neighboring  islands.  In  October,  1886,  he  ex- 
plored the  coasts  of  Huon  Gulf,  where  he  found 
several  navigable  rivers.  The  coast  consists  of 
archaic  and  metamorphic  rocks.  In  November 
the  coast  from  Iris  Point  to  Cape  della  Torre  was 
surveyed.  The  results  of  these  observations  have 
been  published  in  the  Nachrichten  arts  Kaiser- 
WUhelm-Land  und  dem  Bismarck  Archipel,  1887, 
Nos.  1  and  2. 

Mr.Vogan,  the  curator  of  the  Auckland  museum, 
intends  to  cross  south-eastern  New  Guinea  from 
Freshwater  Bay  to  Huon  Gulf  as  soon  as  the  rainy 
season  is  over  (Proc.  Roy.  geogr.  soc.t  April,  1887). 

Oceans. 

The  methods  and  results  of  Lieut.  J.  E.  Pills- 
bury 's  researches  on  deep-sea  currents  in  the  Straits 
of  Florida  (Appendix  14,  Coast  and  geod.  surv. 
report  for  1885)  are  very  interesting.  They  were 
carried  out  on  the  steamer  Blake,  at  five  stations 
between  Gun  Key  and  Cape  Florida.  By  an  in- 
genious arrangement,  Pillsbury  contrived  to  an- 
chor at  a  depth  of  almost  five  hundred  fathoms, 
and  was  thus  enabled  to  measure  the  currents  by 
a  revolving  meter.  For  a  description  of  the 
apparatus  we  refer  to  the  original  paper.  As  the 
time  allotted  to  the  work  was  not  long  enough  to 
make  exhaustive  researches,  and  the  state  of  the 
weather  was  frequently  too  bad  for  anchoring  in 
deep  water,  the  observations  are  rather  irregular. 
The  results  are  very  valuable,  and  we  are  glad 
to  learn  that  the  researches  will  be  continued. 
The  strength  of  the  current  is  influenced  by  the 
tides  ;  and  the  principal  maximum,  which  occurs 
about  four  hours  before  the  meridian  passage 
of  the  moon,  is  very  distinct.  The  fluctuations 
of  the  curve  are  so  irregular,  however,  that  it  is 
hardly  possible  to  plot  the  observations  for  deter- 
mining the  axis  of  the  current  and  its  strength  in 
various  depths.  It  appears  that  the  greatest  in- 
tensity of  the  surface  current  is  near  the  west 
shore,  while  the  current  at  a  depth  of  a  hundred 
and  thirty  fathoms  is  strongest  in  the  middle  of 
the  strait. 

Lieut.  A.  de  Gueydon  has  constructed  an  ap- 
paratus similar  to  that  used  by  Lieutenant  Pills- 
bury,  but  far  more  complicated,  which  he  has 
tested  by  measuring  the  currents  of  the  Bosporus. 
It  is  described  in  the  Revue  maritime  et  coloniale, 
November,  1886.    The  results  of  his  observations 


confirm  those  obtained  by  Makarof  (vide  Science, 
ix.  801).  He  found  during  cairns  and  prevailing 
north-easterly  winds  a  surface  current  of  ninety 
feet  depth  setting  from  the  Black  Sea  to  the  Sea 
of  Marmora.  At  Constantinople  a  smaller  arm 
branches  off,  which  sweeps  along  the  south  side 
of  the  Golden  Horn,  and  forms  an  eddy,  returning 
on  the  north  side,  and  again  reaching  the  Bosporus 
at  Top  Hane.  This  current  reaches  to  the  bottom. 
Sudden  changes  in  its  velocity  are  very  frequent 
Under  the  main  surface  current,  Gueydon  found 
the  well-known  undercurrent  running  from  the 
Sea  of  Marmora  to  the  Black  Sea. 

In  the  Annalen  der  Hydrographie,  1887,  No.  3, 
G.  Karsten  discusses  the  observations  on  the  ice 
of  the  harbor  of  Kiel,  the  most  important  station 
of  the  German  marine  in  the  Baltic.  During  the 
thirty-eight  years  over  which  the  observations  ex- 
tend, the  harbor  was  frozen  up  seventeen  times, 
the  mean  duration  of  the  ice-sheet  being  thirty- 
four  days  ;  the  maximum,  seventy-one  days.  The 
ice  forms  most  frequently  in  January.  In  the  be- 
ginning of  winter  the  warm  concentrated  water 
of  the  German  Ocean,  which  enters  the  Baltic, 
delays  the  formation  of  ice,  though  the  tempera- 
ture of  the  air  may  be  low.  As  soon  as  an  east- 
erly wind  sets  in  and  carries  less  concentrated 
cold  water  of  the  Baltic  into  the  bay,  an  ice-sheet 
is  formed. 

General, 

The  publication  of  the  Zeitschrift  fur  tricse*- 
schaftliche  Geographic,  which  was  discontinued 
some  time  ago,  has  been  resumed  by  Dr.  J.  L 
Kettler.  The  first  number  for  1887  contains, 
among  other  papers,  an  article  by  O.  Krummel  on 
surface  temperatures  of  the  ocean,  and  one  by  H» 
Reiter  on  the  Antarctic  question. 


NOTES  AND  NEWS. 


The  chemist  of  the  Massachusetts  state  board 
of  health  has  recently  analyzed  a  large  number  of  so- 
called  temperance-drinks,  and  has  found  that  all  of 
them  contain  alcohol,  one  of  them  containing  as 
much  as  44.8  per  cent.  Several  of  them  contain 
more  than  40  per  cent,  and  a  very  large  proportion 
more  than  20  per  cent.  One  of  these  is  said  by 
its  manufacturer  to  be  "  a  purely  vegetable  ex- 
tract, stimulus  to  the  body  without  intoxicating.*' 
"  Inebriates  struggling  to  reform  will  find  its  tonic 
and  sustaining  influence  on  the  nervous  system  a 
great  help  to  their  efforts."  This  preparation  was 
found  to  contain  41.6  per  cent  of  alcohol. 

—  The  Boston  Medical  and  surgical  jounwr/ con- 
tains the  history  of  six  cases  of  poisoning  from 
the  arsenical  wall-paper  of  a  single  room,  exbeod- 
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ing  over  a  period  of  several  years.  The  removal 
of  the  paper  was  followed  by  perfect  immunity 
to  those  who  subsequently  occupied  the  room. 

—  A.  H.  Smythe,  Col  ambus,  O.,  announces  an 
edition  of  the  '  Preliminary  report  on  petroleum 
and  inflammable  gas  in  Ohio,  by  Prof.  Edward 
Orton,  state  geologist.  The  first  edition  was  is- 
sued and  distributed  by  the  legislature  of  Ohio, 
and  no  copies  were  placed  on  sale. 

—  Professor  Rhys-Davids  is  at  work  upon  a  se- 
lection of  sacred  Pali  texts  which  he  expects  to 
publish  shortly. 

—  The  English  Goethe  society  now  numbers  two 
hundred  and  fifty  members,  and  has  undertaken 
the  publication  of  its  Transactions. 

* 

—  The  Athenaeum  finds,  that,  according  to  the 
most  recent  reports,  education  in  the  north-western 
provinces  of  India  amongst  males  has  received  a 
alight  check,  the  number  of  pupils  at  the  schools 
having  decreased  from  249, 855  to  244, 146.  On  the 
other  hand,  female  pupils  increased  from  10,746 
to  11,187.  Altogether.  04  boys  and  4  girls  per 
thousand  of  the  population  of  school-going  age 
are  under  instruction.  It  is  a  sign  of  the  very 
satisfactory  progress  now  being  made  by  Moham- 
medans in  educational  matters,  that,  in  propor- 
tion to  their  numbers,  they  contribute  four  times 
as  many  pupils  to  the  primary  schools,  and  nearly 
twice  as  many  to  the  secondary  schools,  as 
Hindus. 

—  No  school  aod  college  text-books  areas  hand- 
somely gotten  up  as  those  issued  by  Macmillan  & 
Co.,  and  we  are  glad  that  they  offer  the  product 
of  their  press  to  student*  of  mathematics  as  well 
as  to  students  of  literature.  We  have  recently 
received  their  •  Text-book  of  Euclid's  elements, 
books  i  and  ii.,'  by  Messrs.  Hall  and  Stevens.  The 
little  book  is  handsomely  printed,  the  original 
riders  and  deductions  clear  and  useful,  and  the 
use  of  type  in  the  various  demonstrations  very 
judicious.  We  like  especially  the  way  in  which 
the  given  lines  and  Hues  of  construction  are  dis- 
tinguished in  the  diagrams.  It  is  a  great  im prove- 
ment  upon  the  old-fashioned  use  of  the  dotted 
line. 

—  A  performance  of  the  Oedipus  Tyrannus  is 
to  be  given  at  Cambridge,  England,  in  November 
next. 

—  The  Rede  lecturer  at  the  University  of  Cam- 
bridge for  the  coming  year  is  J.  R.  Seeley,  regiue 
professor  of  modern  history. 

—  There  were  no  fewer  than  8,685  matriculated 
students  at  Edinburgh  university  last  year,  which 
is  the  largest  number  on  record.  Of  these,  1,915 
were  students  of  medicine ;  1,122,  of  arts ;  490, 


of  law  ;  and  108,  of  divinity.    Of  the  medical* 
students,  only  forty  per  cent  are  Scotchmen. 

—  St.  Andrews  university  has  conferred  a  large- 
number  of  honorary  degrees  recently.  Dr.  Philip 
Schaff  of  the  Union  theological  seminary,  New 
York  City,  was  among  those  who  received  the 
degree  of  D.D. 

—  We  have  received  the  biennial  report  of  the 
State  school  of  mines  at  Golden,  Col.  It  is  well 
gotten  up,  and  contains  as  an  appendix  valuable 
papers  by  members  of  the  faculty,  as  follows: 
'  Notes  on  iron  prospects  in  northern  Colorado,* 
Regis  Chauvenet ;  *  Mineral  resources  of  Boulder 
county,'  P.  H.  van  Diest ;  '  Geology  of  the  Aspen 
mining  district,'  Arthur  Lakes ;  '  The  present 
mining-law  chaos,'  Magnus  C.  Ihlseng  ;  '  Mining 
notes  from  Eagle  county,'  George  C.  Tilden. 

—  The  '  Elements  of  English,'  by  G.  H.  Reker 
(Chicago,  Interstate  publishing  co.),  is  an  intro- 
duction to  English  grammar  for  the  use  of  schools. 
It  is  very  elementary  in  character,  and  consists  of 
a  series  of  lessons  treating  of  the  parts  of  speech 
and  their  uses,  of  the  simple  sentence  in  its  various, 
forms,  fully  illustrated  by  practical  exercises  com- 
posed of  common  words  in  daily  use,  so  that 
pupils  are  gradually,  and  almost  unconsciously, 
led  on  to  a  knowledge  of  the  correct  use  of  their 
own  language. 

—  Mr.  A.  M.  Ogilvie  recently  presented  before- 
the  Aristotelian  society  an  interesting  paper  on 
Lotze's  metaphysics,  of  which  the  following  is  an 
abstract.    The  most  significant  aspect  of  Lotze'a 
teaching  is  its  many-sidedness.     An  eminent  man 
of  science  as  well  as  a  philosopher,  he  also  had  a 
most  delicate  appreciation  of  the  aesthetic  and 
moral  standards  of  value  which  govern  human 
life.     He  sought  in  philosophy  an  answer  to  the 
complex  of  questions  arising  out    of   life   as  a 
whole,  and  not  merely  an  hypothesis  satisfying  the 
requirements  of  physical  science.     No  one  felt 
more  strongly  that  only  in  actual  experience  have 
men  a  living  evidence  of  reality,  but  he  showed 
that  in  experience  the  significance  lies  in  those 
ideal  forms  in  which  it  manifests  itself  to  reason. 
In  his  ultimate  analysis  of  our  experience  of  na- 
ture, Lotze  arrived  at  a  conception  of  a  universal 
absolute  working  by  fixed  laws,  revealed  to  us  in 
experience,  towards  an  ideal  end.    Mental  phe- 
nomena in  the  same  final  analysis  give  evidence 
of  the  existence  of  finite  spirits,  not  independent 
of  the  Infinite  Spirit,  which  in  the  last  resort  the 
aesthetic  and  moral  experience  of  man  realizes 
not  merely  as  a  bare  absolute,  but  as  a  living  per- 
sonal Deity. 

—  Sir  William  Vernon  Haroourt  has  resigned 
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the  professorship  of   international  law  at  Cam- 
bridge. 

—  Dr.  Hall's  lectures  on  education  at  the  Johns 
Hopkins  university  are  given  once  weekly  before 
a  class  of  twenty-nine  students. 

—  In  the  current  number  of  8crtbner98  maga- 
zine are  two  articles  that  may  fairly  be  classed  as 
educational.  The  first  is  by  Prof.  W.  B.  Scott  of 
Princeton,  on  'American  elephant  myths,'  in 
which  he  discusses  in  an  extremely  interesting 
manner  the  evidence,  in  tradition  and  inscription, 
of  the  existence  of  elephants  in  America  in  an- 
cient times,  and  recounts  many  of  the  popular 
fallacies  in  regard  to  them.  Prof.  A.  S.  Hill  of 
Harvard  closes  the  number  with  a  short  but  vigor- 
ous article  on  *  English  in  our  colleges,'  in  which 
he  discusses  the  question  of  what  branches  of 
English  instruction  are  of  greatest  importance  to 
oollege  students,  and  pays  particular  attention  to 
the  methods  of  teaching  English  composition. 

—  Archdeacon  Farrar  writes  from  East  Africa 
that  the  whole  district  of  Magila,  with  its  hun- 
dreds of  villages  and  thousands  of  people,  has  re- 
•centlv  been  saved  an  invasion  of  small-pox,  which 
has  prevailed  in  surrounding  districts,  by  general 
vaccination.  He  adds  that  this  has  commended 
medical  science  to  the  people,  and  they  .come  in 
numbers  to  be  vaccinated. 

—  Dr.  Qustav  Berndt  has  prepared,  a  mono- 
graph on  the  Swiss  Foehn,  entitled  '*  Der  Foehn, 
Ein  Beitrag  zur  orographischen  Meteorologie  und 
comparativen  Klimatologie "  (Gdtlingen,  1886). 
This  is  the  most  considerable  work  of  the  kind ; 
and,  although  devoted  especially  to  the  phenome- 
na noted  in  Switzerland,  it  has  also  an  intro- 
ductory chapter  giving  the  history  of  the  theories 
proposed  to  account  for  this  wind,  and  a  final 
chapter  describing  analogous  winds  elsewhere. 
The  latter  does  not  include  any  on  this  continent, 
if  Greenland  be  excepted. 

—  Dr.  Davenport,  state  analyst  of  Massachusetts, 
has  examined  twenty  advertised  cures  for  the 
opium-habit,  and  found  that  all  but  one  contained 
opium.  This  one  was  called  '  double  chloride  of 
gold,'  but  contained  no  trace  of  gold. 

—  Superintendent  Barringer's  last  report  shows 
that  the  number  of  children  in  Newark  (N.J.) 
of  school  age  —  between  five  and  eighteen  —  is 
42,268,  an  increase  over  the  previous  year  of  464. 
41  school- buildings  are  in  use  ;  and  880  teachers, 
of  whom  only  29  are  males,  are  employed.  The 
total  enrolment  was  24,894,  and  the  average  per 
oent  of  attendance,  89.2. 

—  Lord  Gifford,  one  of  the  judges  of  the  Edin- 
burgh court  of  session,  who  died  recently,  has  be- 


queathed £80,000  to  found  lectureships  on  natural 
theology  at  the  four  Scottish  universities.  Edin- 
burgh gets  £25.000 ;  Glasgow  and  Aberdeen,  £20,- 
000  each;  and  St.  Andrews,  £15,000. 

—The  Athenaeum  states  that  the  report  on 
education  in  the  Bombay  presidency  for  the  year 
1885-86,  recently  issued,  is  of  unusual  interest  as 
dealing  with  the  important  subjects  of  the  trans- 
fer of  schools  to  local  bodies,  and  the  development 
of  technical  education.  With  regard  to  the  gen- 
eral progress  of  education,  the  year's  statistics  are 
the  mo>t  favorable  ever  presented  to  the  govern- 
ment of  Bombay.  At  the  end  of  the  year  there 
were  460,987  children  in  the  schools  connected 
with  the  education  department,  the  largest  num- 
ber previously  recorded  having  been  488,416.  One 
specially  favorable  feature  of  the  report  is  the 
evidence  it  supplies  of  the  progress  of  female  edu- 
cation, the  number  of  girl  pupils  at  the  schools 
having  increased  from  42,280  to  45,087.  The 
government  consider  that  the  report  affords  ample 
proof  of  the  capacity  of  private  enterprise  in  re- 
spect of  the  management  of  higher  aided  schools. 

—  The  Medical  and  surgical  reporter  records 
the  observations  of  Gelle  in  the  relation  between 
sensibility  of  the  tympanum  and  the  direction 
from  which  sound  comes.  When  a  sound  strikes 
the  ear,  it  is"  referred  to  that  part  of  the  horizon 
towards  which  the  organ  is  directed  at  the  mo- 
ment of  the  most  intense  sensation.  The  knowl- 
edge of  the  fact  that  the  sound-producing  body  is 
outside  us,  and  the  notion  of  the  direction  in  which 
it  lies,  are  thus  acquired  at  one  and  the  same  time. 
How  is  the  result  obtained  ?  As  a  result  of  ex- 
periments on  two  patients  in  Charcot's  wards, 
Gelle  concludes  that  the  sensibility  of  the  tym- 
panum plays  an  important  part  in  the  effort  to 
perceive  the  direction  of  sound  ;  that  the  tym- 
panum is  sensitive  to  the  vibrating  sound-waves, 
and  this  sensibility  gives  us  the  notion  of  exterior- 
ity and  of  the  direction  of  the  sound.  The  pa- 
tients were  suffering  with  general  anaesthesia, 
and  it  was  found  that  the  drum-membrane  might 
be  touched  and  pricked  without  the  patient's  hav- 
ing the  least  sensation  of  pain  or  of  contact.  Al- 
though the  tick  of  a  watch  could  be  heard  with 
either  ear,  the  patients  were  unable  to  say  on  which 
side  it  was  placed. 

—  Mr.  George  J.  Romanes  has  communicated  to 
the  Linnean  society  the  results  of  some  experi- 
ments made  by  him  to  test  the  sense  of  smell  in 
dogs.  He  finds  that  not  only  the  feet,  but  the 
whole  body,  of  a  man  exhales  a  peculiar  odor 
which  a  dog  can  recognize  as  that  of  his  master 
amidst  a  crowd  of  other  persons ;  that  the  individ- 
ual quality  of  this  odor  can  be  recognized  at  great 


Aran.  15.  1887  ) 


SCIENCE. 


361 


distances  to  windward,  or  in  calm  weather  at 
great  distances  in  any  direction ;  and  ibat  even 
powerful  perfume  may  not  overcome  this  odor. 
Yet  a  single  sheet  of  brown  paper,  when  stepped 
upon  instead  of  the  ground,  and  afterward  re- 
moved, was  sufficient  to  prevent  his  dog  from  fol- 
lowing his  trail. 

—  Some  of  the  features  of  shorthand-writing, 
synchronous-multiplex  telegraphy,  and  type-writ- 
ing, are  combined  in  a  system  of  steno-telegraphy 
invented  by  M.  G.  A.  Cassagnes  of  Paris.  In 
recent  experiments  over  a  wire  running  from  Paris 
to  Orleans  and  back,  messages  were  sent  at  the 
rate  of  two  hundred  words  a  minute,  that  being 
the  highest  speed  attainable  by  a  nimble-fingered 
operator.  By  means  of  an  automatic  transmitting 
apparatus,  using  a  strip  of  paper  previously  per- 
forated, as  in  some  of  the  systems  of  telegraphy 
already  in  vogue,  seventeen  thousand  words  per 
hour  were  sent  over  a  line  650  kilometres  in  length, 
the  messages  being  automatically  printed  by  the 
receiving  instrument. 

—  The  general  assembly  of  German  teachers 
will  be  held  this  year  at  Gothaon  May  81  and  June 
1  and  2. 

—  The  German  teachers  of  modern  languages, 
having  doubtless  seen  how  successfully  a  similar 
scheme  is  working  in  France,  asked  the  chancel- 
lor to  establish  travelling  scholarships  for  advanced 
students  of  modern  languages.  Bismarck  replied 
that  the  matter  was  not  one  for  the  imperial  gov- 
ernment to  attend  to,  but  should  be  brought  be- 
fore the  educational  authorities  of  the  various 
German  states. 

—  The  gymnasial  curriculum  in  Hungary,  hav- 
ing proved  faulty,  is  to  be  altered.  A  commis- 
sion appointed  to  devise  means  of  improvement 
recommend  that  Hungarian  literature,  at  present 
confined  to  the  highest  class,  be  taught  in  the 
two  highest  classes  ;  the  teaching  of  geography, 
hitherto  restricted  to  the  lowest  classes,  to  be  car- 
ried higher  up  and  preceded  by  a  course  of  politi- 
cal geography  ;  German  to  be  taught  less  theoreti- 
cally, and  more  with  a  view  to  acquiring  the 
language  practically.  The  teachers  in  the  gym- 
nasia are  recommended  to  raise  the  standard  of 
their  teaching,  and  not  to  allow  the  pupils  to  go 
into  a  higher  class  so  easily  as  at  present.  This 
evil  prevails  chiefly  in  the  confessional  schools, 
where  the  teachers  draw  part  of  their  salary  from 
the  school  fees.  The  government  is  recom- 
mended, in  the  report,  to  alter  this  system  of  pay- 
ment. 

—  A  dinner  in  behalf  of  the  American  school 
of  classical  studies  at  Athens  was  given  April  14 
at  the  Hotel  Brunswick.  The  object  of  this  dinner 


was  to  afford  to  the  founders  of  the  school  an  op- 
portunity of  bringing  its  purposes  and  methods 
conspicuously  before  the  public,  and  to  quicken 
the  interest  of  many  who  now  know  of  it  only  by 
repute. 

—  The  excursion  committee  of  the  Appalachian 
mountain  club  present  the  following  preliminary 
announcement,  subject  to  possible  changes :  April 
80,  Monk's  Hill,  Kingston ;  May  14.  May  walk, 
Wissahissick  Pond;  May  28-30,  Mount  Grace 
(Warwick),  and  Greenfield.  Mass.;  June  17  and 
18,  Monadnock  and  Dublin,  N.H.;  July  1-9, 
Crawford  House ;  Aug.  20-80,  Ktaadn. 

—  The  following  schedule  gives  the  location  of 
the  vessels  in  the  coast-survey  service  and  a  brief 
summary  of  their  work  :  the  steamer  Gedney  (F. 
H.  Crosby  commanding)  and  the  schooner  Eagre 
(C.  P.  Perkins  commanding)  have  begun  work  in 
Long  Island  Sound,  and  will  make  an  extended  and 
systematic  series  of  current  observations  in  the 
waters  of  the  sound  ;  the  steamer  Bache,  in  com- 
mand of  Lieut.  J.  F.  Moser,  is  at  work  on  the 
coast  of  Florida ;  the  Endeavor,  in  charge  of  Lieut. 
D.  D.  V.  Stuart,  is  now  engaged  on  current  ob- 
servations off  the  coast  of  Louisiana  ;  the  Blake, 
in  command  of  Lieut.  J.  E.  Pillsburv,  U.S.N.,  is 
taking  deep-sea  soundings  in  the  Gulf  Stream ;  the 
Patterson  is  now  at  Mare  Island  navy-yard,  Cali- 
fornia, and  will  probably  start  for  the  working- 
grounds  in  south-east  Alaska,  about  the  first  of 
May,  in  command  of  Lieut. -Com.  Charles  M. 
Thomas,  who  relieves  Lieut. -Com.  A.  S.  Snow ; 
the  steamer  Mc Arthur  is  at  Oakland,  Cal.,  in  com- 
mand of  Lieut.  J.  C.  Burnett,  preparing  for  work 
on  the  coast  of  Oregon  and  Washington  Territory ; 
the  schooner  Earnest,  in  command  of  Lieut. 
Charles  T.  Forse,  is  fitting  out  for  work  in  Puget 
Sound,  Washington  Territory. 

—  U.S.  Consul  Goodwin  of  Annaberg,  Germany, 
in  a  recent  report  on  oyster-culture  in  Germany, 
states  that  the  experiments  of  transporting  and 
breeding  American  oysters  have  proved  quite  unsuc- 
cessful in  all  eases,  and  entirely  so  in  most  instances. 
Professor  Mobius  of  the  University  of  Kiel,  who 
has  made  many  experiments,  expresses  the  opinion 
that  American  oysters  would  never  spawn  in  Ger- 
man waters.  Mr.  Fedenser,  a  citizen  of  Schles- 
wig,  who  takes  great  interest  in  the  subject  of 
oyster-culture,  however,  has  not  abandoned  the 
attempt.  He  is  of  the  opinion  that  American 
oysters  can  be  successfully  raised  in  Germany,  and 
he  has  planted  two  hundred  and  fifty  barrels  of 
selected  breed  oysters  in  the  vicinity  of  Schlei- 
munde. 

—  Nebraska  has  just  come  into  the  line  of  states 
distinguished  by  having  state  boards  of  health. 
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—  It  is  intended  to  hold  an  international  con* 
gress  on  cremation  in  September  of  the  present 
year  in  Milan. 

—  Mr.  Thomas  Wilson  of  Washington  has  just 
presented  to  the  national  museum  a  fine  collection 
of  old  coins,  chiefly  Roman,  which  will  shortly  be 
placed  on  exhibition.  In  the  collection  is  a 
Swedish  daler  coined  in  1786.  It  is  an  oblong 
plate  of  copper,  about  four  inches  long  and  three 
inches  wide,  with  four  circular  die-marks  stamped 
upon  it.  The  coin  weighs  about  a  pound  and  a 
half.  The  collection  ef  Roman  coins  starts  with 
a  simple  lump  of  bronze,  the  aes  rude,  which 
served  as  a  medium  of  exchange  among  the 
Romans  seven  hundred  years  before  the  Christian 
era.  This  was  obtained  at  Palustrina.  There  are 
numerous  rudely  stamped  coins  of  a  later  day, 
consular  coins  of  the  republic,  and  later  speci- 
mens of  coins  of  imperial  Rome.  These  are 
stamped  with  the  heads  or  busts  of  the  reigning 
emperor.  The  coins  are  of  gold,  silver,  and 
bronze.  A  curious  specimen  of  the  collection  is  a 
counterfeit  coin  made  by  some  Roman  rogue.  It 
is  a  copper  coin  washed  with  silver. 

—  It  is  said  that  there  were  in  Norway,  in  1879, 
1,680  cases  of  leprosy,  some  five  hundred  less  than 
in  1866 ;  so  that  the  disease  appears  to  be  on  the 
decline.  By  a  recent  law  the  government  is  em- 
powered to  send  all  lepers  to  the  hospitals,  but 
this  power  has  not  yet  been  exercised. 

—  The  address  of  Prof.  Andrew  F.  West  of 
Princeton  college,  on  •  How  to  improve  our  classi- 
cal training,'  delivered  last  fall  in  Philadelphia, 
has  been  printed  in  pamphlet  form  in  response  to 
the  request  of  a  number  of  classical  teachers. 

—  Belgium's  recent  educational  changes  show 
at  least  one  decided  departure  from  German  prac- 
tice. The  final  examinations  of  the  gymnasia 
have  been  abolished,  and  a  matriculation  exam- 
ination at  the  university  substituted  for  them. 

—  Professor  KirchhofFs  abridged  grammar  of 
Volapuk,  the  new  universal  language,  has  been 
adapted  to  the  use  of  English-speaking  people  by 
Karl  Dornbusch.  This  language  has  been  formed 
after  twenty  years'  laborious  research  by  M. 
Schleyer  of  Constance.  He  has  named  it  Vola- 
puk from  puk  ('  language ')  and  vol  ('  universe '). 
It  has  no  artificial  genders,  a  single  conjugation, 
and  no  irregular  verbs.  The  roots  of  its  words 
have  been  borrowed  from  all  the  languages  of 
Europe.  The  adjective,  verb,  and  adverb  are 
regularly  formed  from  the  substantive,  and  have 
invariably  the  same  termination. 

—  One  of  the  most  important  collections  of 
oriental  manuscripts  ever  brought  to  Europe  is  the 


collection  which  belonged  until  recently  to  King 
Theebaw  of  Burma,  which  had  been  handed  down 
to  him  as  an  heirloom  by  his  ancestors  or  prede- 
cessors, and  which  has  now  been  placed,  probably 
for  many  centuries  to  come,  on  the  shelves  of  the 
library  of  the  India  office  in  London. 

—  Lectures  on  geography  are  now  being  de- 
livered at  Cambridge  university  by  gentlemen  ap- 
pointed by  the  Royal  geographical  society.  The 
university  lecturer  on  that  subject  assumes  his 
office  in  1888,  and  the  contribution  of  the  uni- 
versity toward  his  salary  is  only  fifty  pounds. 

—  Mr.  Gladstone  has  contributed  to  the  April 
number  of  the  English  historical  review  an  article 
on  the  last  part  of  the  *  Greville  memoirs,'  which 
will  be  of  documentary  interest  for  the  history  of 
the  years  1852  to  I860. 

—  Prof.  William  G.  Peck  of  the  chair  of  math- 
ematics and  astronomy  in  Columbia  college,  whose 
excellent  series  of  mathematical  text-books  are  in 
such  general  use,  has  recently  added  to  his  list  a 
little  work  on  *  Determinants '  (A.  S.  Barnes  & 
Co.,  New  York).  The  book  gives  in  forty-seven 
well-printed  pages  just  such  an  easy  introduction 
to  the  subject  as  the  beginner  wishes  to  have. 
The  examples  are  abundant,  and  the  text  clear 
and  accurate. 

—  The  Central- Organ  fur  die  Interessen  des 

Realschulwesens  prints   on  its    titlepage,    "  Die 

Real8chule  ist  die  Schule  der  Zukunft,  weil  sie  die 

deutsche  Schule  ist."    The  same  journal  has  for 

its  motto, 

"  Der  Schule  zu  Ehren 
Die  Freunde  vermehren, 
Die  Zweifler  belehren. 
Die  Oegner  bekehren 
1st  unser  Begehren." 

—  Prof.  Friedrich  Koldewey  is  editing  a  work 
of  great  educational  interest,  entitled  'Monu- 
ments German iae  pedagogical  The  first  volume 
has  already  appeared :  it  contains  the  ( Braun- 
schweigischen  schulorduungen'  from  the  earliest 
times  until  1828. 

—  Prof.  S.  S.  Laurie,  who  occupies  the  chair 
of  pedagogics  at  the  University  of  Edinburgh,  is 
about  to  receive  the  degree  of  LL.D.  from  St. 
Andrews  university. 

—  Dr.  Gobat,  the  head  of  the  education  depart- 
ment of  Switzerland,  is  about  to  introduce  some 
radical  reforms.  He  criticises  the  present  code  as 
having  no  sound  psychological  basis.  He  say  a 
that  it  makes  the  development  of  the  mind  con- 
form to  it,  instead  of  itself  conforming  to  the  de- 
velopment of  the  mind.  He  finds  that  the  reason 
the  classics  are  losing  interest  is  that  they  are 
poorly  taught. 
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—  Much  progress  is  being  made  in  Scotland 
toward  the  development  of  a  university  extension 
scheme  similar  to  that  described  in  a  recent  number 
of  Science  by  Mr.  Oscar  Browning. 

—  On  account  of  failing  health,  Professor 
Tyndall  has  resigned  his  position  at  the  Royal 
institution. 

—  The  article  on  the  French  lycee,  which  ap- 
peared in  this  journal  for  Feb.  18,  was,  by  an 
oversight,  not  ci edited  to  the  Canada  educational 
monthly,  as  it  should  have  been. 


LETTERS  TO  THE  EDITOB. 

*m*The  attention  of  scientific  men  is  called  to  the  advantage* 
■of  the  correspondence  column*  of  SciKNOB  for  placing  promptly 
•on  record  brief  preliminary  notices  of  their  investigations. 
Twenty  copies  of  the  number  containing  his  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  as  brief  as  possible.    The 
miter's  name  is  in  all  cases  required  as  proof  of  good  faith. 

The  rudimentary  metacarpals  of  bison. 

In  Science  for  Feb.  18  Dr.  D.  D.  Slade  notes  the 
fact  that  the  skeleton  of  aurochs  in  the  Museum  of 
comparative  zoology  has  rudiments  of  the  second 
metacarpals,  while  the  rudimentary  fifth  metacarpals 
are  wanting.  •  Dr.  Slade  will,  I  trust,  pardon  me  for 
saying  that  the  deduction  he  would  make  from  this 
fact  is  not  quite  clear  to  me.  If  he  considers  it  an 
individual  peculiarity,  I  heartily  agree  with  him ; 
but,  if  he  concludes  from  the  evidence  presented  by 
this  one  skeleton  that  the  arrangement  of  the  rudi- 
mentary metacarpals  in  Bison  bonasuB  differs  from 
that  of  Bison  americanus,  I  desire  to  protest  most 
•emphatically  against  any  such  inference. 

Just  now,  by  the  efforts  of  Mr.  Hornaday,  the  U.  8. 
national  museum  has  provided  itself  with  a  goodly 
number  of  skeletons  of  Bison  americanus.  Exami- 
nation of  four  or  five  of  these  shows  that  in  every 
ease  rudiments  of  the  second  and  fifth  metacarpals 
are  present,  the  second  being  always  the  smaller  of 
the  two  pairs.  As  these  are  all  in  situ,  there  can  be 
no  mistake  in  the  matter.  Our  mounted  skeleton  of 
Bison  americanus  has  only  the  fifth  metacarpal 
present,  but  this  is  because  the  others  have  (or  at 
least  one  of  them  has)  been  lost.  There  is  a  well- 
defined  articular  facet  present  for  the  second  right 
metacarpal,  but  none  for  the  left,  although  this  may 
none  the  less  once  have  been  present. 

The  skeleton  of  aurochs  in  the  national  museum 
has,  as  Dr.  Slade  notices,  the  second  and  fifth  meta- 
carpals present.  That,  as  now  mounted,  the  inner 
metacarpal  on  one  leg  is  larger  than  the  outer,  proves 
nothing,  as  a  transposition  may  readily  have  been 
made  by  the  preparator ;  and  no  one  knows  better 
than  the  writer  how  easily  such  a  mistake  may  be 
made. 

Until  a  far  greater  number  of  skeletons  of  aurochs 
have  been  examined,  it  would  seem  the  safer  course 
to  assume  that  Bison  bonasus,  in  the  matter  of  its 
metacarpals,  makes  no  departure  from  the  usual 
order  of  things  found  in  the  Bovinae,  and  that  the 
Cambridge  specimen  is  merely  a  case  of  individual 
variation.  Fbkdbbio  A.  Lucas. 

Washlacten,  D.C.,  April  10. 


The  Bellville  meteor. 

Messrs.  A.  S.  Barnes  A  Co.,  publishers  of  school 
text-books,  have  just  received  the  following  letter, 
which  is  copied  verbatim  et  literatim,  and  published 
for  the  public  good :  — 

"April  11887 
"  Bellville  ohio 
"  Gents  sir  to  you 
We  read  &  hear  a  great  deal  of  Meteors  what  thay  are 
i  went  To  see  one  that  fell  last  fall  In  november  i 
saw  it  the  papere  That  it  is  found  hundreds  of  Peo- 
ple went  to  see  it  is  a  curiosty  Thair  is  no  print  yet 
discribed  Its  facts  yet  as  when  you  see  it  With  the 
naket  eye  that  some  Astronomy  aught  to  have  it  For 
the  benifit  for  his  books  It  is  a  curious  stone  it  is  the 
oddes  Shaped  stone  that  ever  was  by  man  Or  all  that 
i  talked  with  that  seen  it  i  asked  Mr  Phiel  how  Far 
him  &  his  son  was  from  it  When  it  fell  he  told  me 
about  4  rods  he  says  it  made  The  earth  Bhake  and  a 
Trementous  scmel  of  sulpher  It  shocked  him  he 
went  to  Worke  and  dug  it  out  and  Took  it  town  it 
raised  the  Accitement  a  greate  many  people  Told  me 
that  thay  would  paid  him  50  cts  for  to  see  but  he 
left  it  Public  for  all  to  see  it  some  said  he  aught  to 
travil  with  It  and  put  on  exbition  but  He  says  that 
dont  suit  for  he  haint  got  gab  enough  for  That 
business  that  will  do  some  One  ells  he  says  if  he  can 
find  out  .P.  T.  Barnums  address  he  Is  going  to  rite  to 
him  and  Try  to  sell  it  to  him  and  Take  it  with  his 
show  for  he  can  make  money  with  it  i  asked  him 
what  he  would  Take  for  it  he  said  he  might  take  be- 
twen  2  or  3  hundred  dollars  Mr  Barns  That  would 
Buit  you  in  your  Oreat  Btore  if  you  Gents  would 
Have  that  meteors  in  your  store  Thair  would  thou- 
sands of  people  Would  Btop  and  see  it  and  Pay  25  or 
50  cts  to  se  it  i  Must  clos  for  it  is  almost  Train  time 
for  i  going  to  Kanses  if  you  want  to  rite  about  the 
meteor  or  get  some  one  ells  Address 

A.  B.  Pniel, 
Bellville        Richland 
County        ohio 
"  For  he  will  give  the  full  Particulars  of  it 

"Yours  Truly  from 
Wm.  H.  Beam." 


A  sensitive  wind-vane. 

The  importance  of  the  sensitive  wind-vane  ques- 
tion may  justify  still  further  trespass  upon  the  space 
which  you  allot  to  correspondence.  I  am  obliged  to 
Mr.  Curtis  for  calling  my  attention  to  Mr.  Osborne's 
sensitive  vane,  as  I  did  not  know  of  it  before. 

On  reading  Mr.  Osborne's  paper,  however,  I  find 
that  his  plan  was  essentially  different  from  mine,  in 
that  he  applied  a  liquid  damper  to  the  registering- 
apparatus,  and  not  to  the  vane  itself.  In  my  opinion, 
there  is  a  decided  advantage  in  controlling  the  mo- 
tion of  the  vane.  If  it  be  allowed  an  unrestricted 
motion,  as  is  generally  the  case  at  present,  the  in- 
fluence of  its  false  movements  and  positions  must  be 
felt  in  some  degree  by  the  registering-apparatus, 
even  when  that  is  damped  as  suggested  by  Mr. 
Osborne.  The  direct  damping  of  the  vane  will  be 
cheaper  and  less  complicated.  As  to  the  length  of 
the  vane,  I  believe  that  a  vane  controlled  in  this 
way  need  not  be  over  five  feet  in  length.  A  vane  is 
often  subjected  to  severe  vertical  strains,  and  it 
should  be  proportioned  so  as  to  endure  these  without 
danger.  Mr.  H.  Helm  Clayton  seems  to  have  en- 
tirely misunderstood  the  question  under  consider*- 
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tion,  which  concerns  the  vane  itself,  and  not  the 
registration  of  its  movements  ;  and  in  justice  to  the 
signal  office  it  ought  to  be  said  that  a  method  of 
registration  precisely  similar  to  Dr.  Draper's  has 
been  in  use  for  many  years.  Indeed,  it  is  through 
the  study  of  the  records  made  by  this  method  that 
the  imperfections  of  the  vane  are  made  to  appear. 

T.  C.  M. 

Terre  Haute,  April  11. 

The  power  of  a  voter. 

In  the  general  election  of  1884  the  total  number  of 
votes  cast  in  the  country  was  10,048,061.  The  num. 
ber  of  senators  is  76,  and  the  number  of  representa- 
tives is  325.  With  these  numbers,  and  the  total  vote 
of  each  state  in  this  election,  the  following  table  has 
been  computed,  in  which  the  figures  of  the  columns 
give  the  relative  power  of  votes  in  the  different 
states : — 


Alabama. 

Arkansas 

California. 

Colorado 

Connecticut 

Delaware 

Florida. 

Georgia. 

Illinois. 

Indiana 

Iowa 

Kansas   

Kentucky. 

Louisiana 

Maine 

Maryland. 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Nebraska 

Nevada 

New  Hampshire . . 

New  Jersey 

New  York 

North  Carolina 

Ohio.  

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vermont 

Virginia. 

West  Virginia 

Wisconsin. 


Senatorial 
power. 


86 

106 
68 

199 
98 

489 

SSI 
92 
80 
87 
86 
60 
48 

181 

108 
71 
44 
88 
70 

110 

80 

98 

1,088 

166 
51 
11 
49 
17 

861 
15 

408 

144 
61 
41 

883 
46 

100 
41 


Representa- 
tive 
power. 


58 
40 
81 
15 
89 
88 
88 
70 
80 
86 
89 
86 
40 
66 
81 
88 
40 
87 
86 
68 
88 
88 
78 
84 
87 
89 
84 
87 
19 
30 
61 
76 
88 
84 
84 
86 
80 
88 


Presidential 
power. 


66 
56 
41 
45 
44 

100 
67 
84 
88 
80 
86 
84 
47 
78 
46 
48 
46 
88 
87 
75 
86 
87 

884 
47 
84 
81 
41 
89 
57 
88 

188 
98 
46 
40 
67 
48 
46 
84 


In  many  of  the  states  the  conditions  are  Buch  that 
a  full  vote  is  rarely  polled.  The  smallest  percentage 
of  voters  to  males  over  twenty-one  years  was  in 
Rhode  Island,  where  it  was  less  than  43  per  cent.  In 
Massachusetts  and  Mississippi  the  percentage  was 
about  60.  In  Florida  it  was  more  than  90  per  cent. 
Notwithstanding  this  defect,  the  table  shows  very 
well  how  political  power  is  distributed  among  the 
voters  with  respect  to  the  legislative  and  executive 
branches  of  the  general  government.  It  will  be  seen 
that  the  distribution  of  this  power  is  much  more  uni- 
form in  the  house  of  representatives,  as  was  intended ; 
and  this  fact  will  evidently  be  a  source  of  power  to 
this  house  in  its  conflicts  with  the  other  branch  of 


the  legislature.  On  the  other  hand,  the  difference  of 
the  senatorial  power  of  voters  in  the  states  has  be- 
come very  marked.  Thus  a  single  voter  in  the  state 
of  Nevada  has  as  much  senatorial  power  as  91  voters 
in  New  York ;  and  a  voter  in  Delaware,  39  times  as 
much  as  one  in  New  York,  and  9  times  as  much  as 
one  in  Kentucky.  The  New  England  states  have 
more  than  9  times  the  power  of  New  York.  In  ad- 
dition to  thiB,  in  some  of  the  states  the  senators  are 
elected  by  a  minority  of  the  voters.  Where  political 
power  is  so  unequally  divided,  the  respect  for  the 
legislative  body  will  depend  largely  on  its  wisdom, 
and  the  fairness  of  its  conduct  towards  the  whole 
country.  But  it  is  doubtful  whether  such  a  condi- 
tion is  permanent.  Asaph  Hai*l. 
Washington,  April  4. 

On  tiptoe. 

Allow  me  to  say  a  few  final  words.  The  fulcrum 
of  a  lever  is  that  axis  of  rotation  with  reference  to 
which  an  equation  of  moments,  consistent  with  the 
principle  of  work,  can  be  stated.  It  is  my  belief  that 
the  ankle  is  the  fulcrum  of  the  foot  under  the  cir- 
cumstances of  the  problem  before  us. 

How  can  Professor  LeConte's  equation  be  correct 
as  it  stands,  P  X  CA  =  Wx  CB  +  P  X  CB,  unless 
the  traverse  of  P  be  the  distance  '  virtually •  moved 
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over  by  the  point  A  of  his  figure  ?  I  claim  to  have 
proved  that  the  traverse  of  P  is  not  that  distance,  but 
that  the  arm  of  P  is  BA,  if  the  arm  of  W  be  CB.  If 
the  toe  must  be  the  fulcrum,  a  proper  equation  of 
moments  may  be  stated  by  regarding  the  case  as  of 
the  third  order,  with  power  '  virtually '  applied  at  a 
distance  from  toe  equal  to  the  distance  between  heel 
and  ankle.  On  this  view,  a  foot  might  be  con- 
structed which  could  be  regarded  as  of  the  second 
order,  by  putting  ankle  nearer  to  toe  than  to  heel, 
or  an  indeterminate  case  could  occur  if  ankle  were 
midway  between  toe  and  heel.  Why  not  proceed  as 
in  the  case  of  the  Roberval  balance,  for  instance,  by 
tracing  the  pressures,  produced  by  bodies  applied  to 
the  system,  to  the  axes  of  rotation  where  Buch  press- 
ures become  effective  as  4  power'  and  4  resistance  *? 

Finally,  I  regard  the  case  under  discussion  as  of 
the  first  order,  because,  first,  no  proper  equation  of 
moments  seems  possible  with  power  at  heel  and 
fulcrum  at  toe ;  secondly,  a  '  virtual '  axis  must  be 
assumed  with  power  at  ankle  and  fulcrum  at  toe ; 
thirdly,  with  power  at  heel  and  fulcrum  at  ankle,  the 
conditions  are  as  usual,  except  that  the  mutual  ten- 
dency of  the  earth  and  the  '  weight '  to  approach 
oach  other — which  tendency  produces  the  *  resist- 
ance '  —  is  exerted  by  the  earth  at  the  end  of  the 
lever  and  by  the  weight  at  the  fulcrum,  instead  of 
vice  versa.  F.  G.  Van  Dtcz. 

New  Brunswick,  NUT.,  April  9. 


SCIENCE.-Supplement. 


FRIDAY.  APRIL  15,  1887. 


WHAT  INDUSTRY,  IF  ANY,  CAN  PROFITA- 
BLY BE  INTRODUCED  INTO  COUNTRY 
SCHOOLS  f 

If  the  question  proposed  for  this  symposium  is 
to  be  taken  literally,  I  should  answer,  none. 

Industry,  as  such,  has,  in  my  judgment,  no 
place  in  the  public  schools,  though  industriousness 
is  always  in  order  there.  The  prime  object  of 
our  school  system  is  education  ;  and  it  cannot  be 
to  any  considerable  extent  diverted  from  that  end 
without  injury  to  the  schools  themselves  and  to  the 
community  at  large.  Indeed,  it  would  scarcely  be 
possible  to  do  a  greater  wrong  to  the  major  part  of 
our  public-school  children  than  by  taking  any  ap- 
preciable share  of  the  little  time  they  have  for  the 
development  and  training  of  their  intellectual 
powers,  for  the  purpose  of  applying  it  to  the 
mere  means  of  bread-winning  or  money-making. 

But  while  I  thus  hold  strongly  to  the  strictly 
educational  character  of  school-work,  I  believe 
that  the  courses  of  study  in  the  schools  of  New 
England  have  been,  and,  though  in  a  diminishing 
degree,  still  are,  incomplete,  and  inadequate  to  the 
demands  of  a  full  and  symmetrical  education.  I 
believe  that  these  deficiencies  have  induced  a  one- 
sided development  of  mind  and  character ;  have 
led  to  the  setting-up  of  false  standards  of  what  is 
admirable  and  desirable  in  life ;  have  caused  to  be 
magnified  glibness  of  speech,  force  of  declama- 
tion, readiness  in  recitation,  and  retentiveness  of 
memory,  at  the  expense  of  far  more  useful  facul- 
ties, qualities,  or  habits,  namely,  soundness  of  judg- 
ment, clearness  of  perception,  the  habit  of  observa- 
tion, the  creative  instinct,  the  executive  faculty. 

Briefly  speaking,  my  project  of  reform,  in 
schools  for  boys,  would  be  as  follows :  carry  the 
best  approved  methods  of  the  kindergarten  up- 
ward through  the  primary  grades,  as  far  as  the 
means  and  resources  of  each  school,  for  itself,  will 
allow;  introduce  more  and  more  the  study  of 
form,  color,  texture,  structure,  and  organization, 
by  means  of  natural  objects  in  the  hands  of 
pupils  and  teachers,  stimulating  and  encouraging 
the  pupils,  more  and  more  as  their  faculties  are 
developed,  to  make  observations  for  themselves 
at  their  play  or  at  their  work,  and  to  bring  the 
results  back  to  the  school-room,  for  comparison, 
for  criticism,  for  discussion ;  at  the  age  of 
twelve,  or  thereabouts,  introduce  semi -weekly 


exercises  with  tools,  preferably  wood  -  working 
tools,  and  in  clay-modelling,  for  the  cultivation  of 
the  sense  of  form,  for  the  training  of  the  eye  and 
hand,  and  for  gaining  the  power  to  give  material 
shape  to  conceptions  of  the  mind ;  at  fourteen 
years  of  age,  or  thereabouts,  introduce  exercises 
in  metal-working,  and  require  every  boy  who 
passes  through  one  of  the  high  schools  of  the 
state  to  become  a  good  mechanic,  not  at  all  for 
the  sake  of  his  practising  a  mechanical  avocation, 
but  to  make  him  a  better-equipped,  more  capable, 
and  more  useful  man. 

All  this  could  not  be  done  at  once.  The  system 
would  have  to  be  introduced  gradually  and  ten- 
tatively. Probably  the  more  natural  order  would 
be  that  the  system  should  extend  from  the  higher 
schools  downward,  and  from  the  city  schools  out- 
ward. Much  would  be  learned  in  the  course  of 
the  gradual  development  of  such  a  system ;  and 
the  best  conceived  programme  would  doubtless 
require  considerable  modifications,  as  the  result  of 
experience. 

In  the  case  of  girls,  somewhat  different  exer- 
cises should  be  prescribed.  They  should,  of 
course,  share  in  the  extension  of  kindergarten 
methods  and  objective  science- teaching.  Of  all 
other  exercises,  sewing  and  cooking  should  have 
preference.  Clay-modelling  and  paper  and  paste- 
board cutting  might  advantageously  replace  much 
of  the  wood-working  required  of  boys ;  but  it  is 
not  at  all  certain  that  girls  may  not  advantageous- 
ly be  taught  simple  carpentry  and  cabinet-work. 
The  last-named  exercises  have  been  introduced 
with  great  success  into  the  normal  schools  at 
Salem  and  Bridge  water,  Mass.,  where  the  young 
women  readily  acquire  the  power  of  making  much 
of  the  simple  apparatus  required  for  teaching  ele- 
mentary physics  and  mechanics. 

Francis  A.  Walker. 


It  is  doubtful  if  any  industrial  feature  can  be 
profitably  introduced  into  country  schools  at  the 
present  time. 

1.  Industrial  education  is  very  costly.  Under 
the  apprenticeship  system,  seven  of  the  best  years 
of  the  life  of  the  youth  were  given  in  exchange  for 
the  skill  that  might  be  imparted,  by  the  master- 
workman,  in  a  single  trade.  Still  the  training  of 
the  apprentice  was  very  unscientific  Competent 
and  experienced  teachers  declare  that  two  weeks 
of  systematic  instruction  in  a  thoroughly  equipped, 
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well-conducted  manual-training  school  produces 
as  great  a  degree  of  dexterity  as  two  years'  ap- 
prenticeship under  the  adverse  conditions  which 
prevail  in  the  typical  trade-shop.  The  institu- 
tion that  affords  such  scientific  instruction  is 
necessarily  expensive.  The  Chicago  manual-train- 
ing school  received  an  endowment  fund  of  one 
hundred  thousand  dollars ;  but  the  tuition-fee 
therein  is  two  hundred  and  forty  dollars,  for  the 
course  of  three  years,  and  yet  the  institution  is  not 
self-sustaining. 

2.  The  necessity  for  industrial  features  is  far 
less  imperative  in  country  than  in  city  schools. 
The  country  boy  learns,  very  early  in  life,  to  do  a 
host  of  things  by  doing  them.  He  almost  invari- 
ably finds  his  way  to  a  shop  containing  the  typi- 
cal hand-tools,  and  learns  to  use  them ;  and 
through  such  use  his  eyes,  his  hands,  and  his 
mind  are  trained.  Ruskin  expresses  this  idea  in 
a  terse  sentence  :  "Let  the  youth  once  learn  to 
take  a  straight  shaving  off  a  plank,  or  draw  a  fine 
curve  without  faltering,  or  lay  a  brick  level  in  its 
mortar,  and  he  has  learned  a  multitude  of  other 
matters  which  no  lips  of  man  could  ever  teach 
him.'*  Every  exercise  of  farm-work  in  which  the 
youth  engages,  develops  the  observation  and  ren- 
ders the  judgment  more  accurate.  A  rainy  day 
in  the  shop,  with  the  saw,  the  hammer,  the  plane, 
the  chisel,  and  the  square,  is  better  than  a  week 
of  the  city  boy's  school.  The  experience  of  the 
country  boy  in  field,  forest,  and  shop,  is  the  most 
important  factor  in  his  education.  It  is  to  these 
industrial  features  of  his  training  that  he  owes 
his  undoubted  superiority  to  the  city  youth.  Too 
much  prominence  cannot  be  given  the  fact  that 
it  is  in  the  country  that  the  race  is  regenerated. 
Rousseau's  remark,  "Cities  are  the  graves  that 
swallow  up  the  human  species,"  is  worthy  the 
careful  consideration  of  educationists.  The 
founding  of  manual-training  schools  in  cities  is 
an  effort  to  give  to  city  children  that  knowledge 
of  things  which  is  obtained  by  country  children 
out  of  school. 

It  is,  hence,  impracticable,  for  the  time  being, 
because  of  its  great  cost,  to  add  industrial  train- 
ing to  the  curriculum  of  the  country  schools ; 
and  it  is  unnecessary  to  do  so,  since  a  thousand 
things  are  learned  for  nothing  by  the  country 
boy,  through  the  daily  exercises  of  labor  and 
play,  which  can  be  mastered  by  the  city  youth 
only  in  special  schools  established  and  conducted 

at  large  cost. 

Charles  H.  Ham. 


The  meaning  and  application  of  the  term  *  school 
education '  is  broadening  year  by  year ;  not  in  the 
sense  of  increasing  the  number  of  the  subjects  of 


knowledge  for  the  young  people  to  study,  but  in 
discriminating  with  a  view  to  lessening  them, 
thereby  providing  the  means  for  a  better,  more 
natural  growth  of  the  mental  and  physical  powers. 
The  limit  of  this  abuse  of  the  privileges  of  school, 
by  compelling  an  excessive  use  of  the  brain,  we 
believe  is  reached  ;  and  the  best  teachers  all  over 
the  state  and  country  are  seeking  earnestly  for  a 
remedy.  Just  now  attention  is  being  largely 
turned  toward  industrial  or  manual  training  ;  and 
notwithstanding  one  of  the  leading  papers  in  the 
country  says  editorially,  "Industrial  education 
should  be  kept  out  of  the  ordinary  common  school, 
these  cannot  have  any  further  branches,"  there  is 
wisdom  in  the  movement. 

Let  us  see.  One  great  object  in  introducing 
manual  training  into  the  schools  is  to  reduce  the 
number  of  the  subjects  of  daily  study,  of  a  purely 
intellectual  character.  Some  of  these  are  known 
to  be  of  doubtful  utility.  Drop  them  out  and 
give  them  occupation,  just  what  they  need,  and 
this  is  abundantly  supplied  by  a  systematic  course 
in  manual  training. 

Before  the  child  has  entered  school  at  all,  it  has 
learned  to  use  to  the  best  advantage  the  eyes  in 
seeing,  the  ears  in  hearing,  and  the  hands  in  ma- 
nipulating. Vast  stores  of  knowledge  have  been 
acquired.  But  once  in  the  school-room,  and  these 
sources  of  education  are  cut  off.  What  is  to  be 
gained  thereafter  in  knowledge  and  wisdom  must 
be  obtained  from  a  book.  Right  here  manual 
training  steps  in  ;  and  by  means  of  it.  if  properly 
conducted,  the  little  one  again  sees  things,  hears 
things,  and  handles  things.  The  child  is  again 
restored  to  the  outside  world,  and  to  happiness. 

Labor  is  apt  to  be  considered  disreputable :  to 
work  with  the  hands  is  looked  upon  as  humiliating. 
People  entertaining  these  ideas  will  sometimes 
resort  to  follies  and  crimes,  rather  than  be  classed 
with  those  who  thrive  by  manual  -toil.  Here, 
again,  a  judicious  course  in  manual  training  steps 
in  and  clothes  the  young  person  with  the  honors 
of  usefulness  and  recognition.  Elegant  leisure, 
idleness,  and  all  the  resultant  follies  are  not  found 
in  his  vocabulary. 

As  a  rule,  young  children  do  not  easily  become 
interested  in  the  study  of  books.  They  have 
small  powers  to  understand,  and  weak  memories 
to  retain  what  they  with  difficulty  comprehend, 
and  for  which  they  have  but  little  or  no  use. 
Hence,  if  they  get  on  with  their  studies,  it  must 
be  done  by  cramming  and  learning  by  rote.  In- 
dustrial or  manual  training  opens  a  way  to  inter- 
est them,  to  develop  and  employ  their  perceptive 
faculties,  and  to  make  the  otherwise  unattractive 
experiences  of  school-life  cheerful  and  pleasant. 

A  great  nation  engaged  in  developing  its  re- 
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sources,  commercial,  mining,  manufacturing,  and 
agricultural,  for  the  purposes  of  prosperity  and 
progress,  for  the  comfort  and  happiness  of  its 
people,  must  have  a  large  increasing  force  of 
strong,  active,  intelligent  working  men  and  wo- 
men. This  force  of  men  and  women  must  be 
educated  and  trained  in  the  right  way  from  early 
childhood.  Their  number  has  been  diminishing 
of  late.  Manual  training  in  the  schools  all  over 
the  land  will  turn  the  tide,  and  have  a  tendency 
to  restore  the  country  more  nearly  to  a  normal 
condition. 

Now,  is  industrial  or  manual  training  good  for 
any  child  or  youth  ?  We  think  so,  and  for  all  the 
children  and  youth  in  the  land,  —  for  those  in  the 
country  as  well  as  for  those  in  the  city,  for  the 
poor  as  well  as  the  better-conditioned ;  in  short, 
for  all  classes  and  all  ages  who  are  engaged  in  the 
duties  of  school.  So  I  think  we  may  be  assured 
that  some  industry  or  manual  art  can  be  and 
should  be  introduced  into  every  country  school, 
whether  the  cottage  by  the  road-side,  or  the  more 
pretentious  structure  for  the  hamlet,  or  even  the 
finely  constructed  institution  for  the  village. 

What  industry  can  be  profitably  introduced? 
Why,  any  and  every  industry  within  the  means  of 
the  school,  and  suited  to  the  capacity,  attainments, 
and  age  cf  the  pupils  in  attendance.  There  are 
many  things  that  can  be  done  with  profit  in  any 
and  all  schools  ;  and,  as  soon  as  the  pupil  enters 
upon  school-life,  one  of  them  should  be  taken  up, 
and  each  carried  forward  one  after  the  other,  just 
as  the  subjects  of  study  are  taken  up  and  com- 
pleted. Samuel  G.  Love. 


THE  RESPECTIVE  FUNCTIONS  IN  EDUCA- 
TION OF  PRIMARY,  SECONDARY,  AND 
UNIVERSITY  SCHOOLS.1  — I. 

It  is  generally  understood  that  at  conferences 
such  as  this  the  papers  read  should  be  of  a  directly 
practical  kind.  I  have  not  always  fulfilled  this 
expectation,  nor  do  I  mean  to  do  so  now.  And 
this  partly  because  it  seems  to  me  that  a  confer- 
ence of  teachers  should  be  held  to  be  also  a  con- 
ference of  educationalists,  and  that  questions  may 
therefore  be  quite  fittingly  treated  in  those  larger 
relations  which,  though  not  exactly  philosophical, 
are  at  least  suggested  by  philosophy.  Another 
reason  for  not  being  directly  practical  is  that  I  am 
tired  of  the  practical,  and  have  nothing  more  to 
say.  In  books,  lectures,  and  printed  addresses  I 
have  exhausted  myself,  so  to  speak,  and  I  am  not 
sure  that  debate  on  practical  questions  is  now 
much  needed.    We  have  reached  that  point  at 

1  Paper  read  at  the  Educational  congress,  Edinburgh,  on 
the  81st  of  December,  1886. 


which  we  wait  for  action  to  be  taken ;  and  the  de- 
partmental committee  recently  appointed,  and  the 
universities  bill  now  believed  to  be  in  proof,  give 
promise  of  immediate  and  salutary  activity  in 
many  directions.  ' 

In  primary  education  the  department  is  now 
moving  on  right  lines  :  after  many  wanderings  in 
the  wilderness  caused  by  its  own  innate  perversi- 
ty, it  has  now  reached  the  confines,  at  least,  of 
the  promised  land.  Respectful  advice,  for  the 
further  wise  development  of  the  Code,  will  now 
be  listened  to  at  Dover  House,  if  tendered  by  com- 
petent persons.  It  has  not  yet  been  resolved  that 
*  designated  *  inspectors  who  have  not  been  teach- 
ers shall  go  through  a  course  of  educational  study 
and  scholastic  training  before  entering  on  duty  ; 
but  this  reform  must  come.  As  to  the  training  of 
teachers,  the  key  of  the  position,  as  I  have  again 
and  again  pointed  out,  is  the  preparatory  qualifi- 
cation of  the  training-college  entrant,  and  this  re- 
solves itself  into  the  reform  of  the  pupil-teacher's 
schedule.  This  reform  the  authorities  are  now 
considering. 

As  to  secondary  education,  the  first  question  is 
the  professional  training  of  the  secondary  school- 
master at  our  universities ;  and  the  second  is  the 
better  organization  of  our  high  schools.  I  entirely 
dissent  from  those  who  would  speak  of  the  secon- 
dary system  we  have  as  contemptible.  On  the 
contrary,  I  say,  without  fear  of  contradiction  from 
any  one  even  slightly  acquainted  with  the  his- 
tory of  education,  that  secondary  instruction  and 
secondary  schools  were  never  in  so  vigorous  a 
condition  in  Scotland  as  they  are  at  this  moment. 
I  also  continue  to  dissent  from  those  who  would 
draw  a  hard  and  fast  line  for  the  education  to 
be  given  in  primary  schools,  in  the  supposed  in- 
terests of  secondary  schools.  An  exception,  how- 
ever, is  to  be  made  in  those  small  towns  where 
the  secondary  school  is  made  easily  accessible  to 
the  poor  man's  child,  and  where  the  cheap  and 
necessarily  inefficient  competition  of  the  primary 
schools  tends  to  starve  out  the  secondary.  For 
secondary  education,  what  we  want  in  Scotland  is 
a  permanent  commission,  elected  by  the  universi- 
ties and  larger  school  boards,  acting  as  a  consulta- 
tive body  under  the  Scotch  department,  and  em- 
powered to  administer  a  treasury  grant  of,  say, 
twenty  thousand  pounds  a  year  in  subsidy  of  local 
efforts,  and  on  certain  conditions  as  to  school  staff 
and  organization.  With  this  and  a  university 
entrance  examination,  the  secondary  schools  of 
Scotland  would  be  in  a  highly  efficient  state  in 
less  than  ten  years.  The  same  commission,  as 
regulating  the  examinations,  would  institute  leav- 
ing-examinations  qualifying  for  the  university, 
and  content  itself,  I  am  convinced,  with  a  trien- 
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nial  visitation  instead  of  an  annual  inspection  of 
the  schools ;  this  visitation  being  for  the  eole  pur- 
pose of  reporting  on  the  staff  and  curriculum.  In- 
spection of  such  schools,  in  the  ordinary  senre  of 
that  term,  is  wholly  unnecessary,  if  not  indeed 
hurtful  to  the  cause  of  education.  The  governing 
body  of  secondary  schools  should  be  an  elected 
committee  of  the  existing  burgh  boards,  with  the 
addition  of  county  representatives ;  the  county 
being  taxed  for  the  support  of  the  school  up  to  a 
maximum  of,  say,  a  farthing  per  pound.  As  to 
the  secondary  or  high-school  curriculum,  it  is  long 
since  I  reluctantly  came  to  the  conclusion  that 
this  must,  for  the  future,  be  mainly  on  the  lines 
of  the  German  real-gymnasium  ;  Greek,  however, 
being  taught,  but  only  as  a  specific  subject  to  the 
few.  In  this  way,  we  get  rid  of  the  anomaly  of 
«  modern  sides.'  These  '  practical '  opinions  I  here 
summarize  bluntly,  having  on  many  previous  oc- 
casions reasoned  them,  and  I  now  pass  on  to  the 
special  subject  of  my  address.  *  Education '  is  a 
big  word  as  well  as  a  great  word.  It  comprehends 
every  influence  that  goes  to  the  formation  of  a 
mind.  No  man  can  give  an  account  of  it.  A 
genuine  autobiography  is  an  attempt  to  do  so. 
But  in  this  even  a  Goethe  or  a  Ruskin  will  fail. 
These  men,  like  all  others,  probably  owed  as  much 
to  those  subtle  influences  which  pass  unnoticed  as 
to  the  more  self-conscious  experiences  which  it  is 
easy  to  read,  record,  and  estimate.  We  who  have 
to  do  with  education  professionally  are  apt  to  for- 
get this,  and  to  exaggerate  the  influence  of  the 
school.  We  forget  that  the  ancient  Persian  pre- 
sented to  the  world  a  fine  type  of  manhood,  with 
no  schooling  at  all,  in  our  sense  of  the  word ;  that 
the  Greek  leapt  by  one  bound  into  the  van  of  hu- 
manity, and  knew  little  but  his  Homer,  a  few 
moral  apothegms,  and  his  simple  lyre ;  that  the 
Roman  had  unfolded  all  his  greatest  qualities,  and 
had  proclaimed  himself  the  coming  master  of  the 
world  in  arms  and  laws,  with  little  or  no  literary 
acquirements.  It  is  not  by  the  Latin  or  arith- 
metic we  teach  the  boy  that  we  make  him  a  true 
or  capable  man :  it  is  by  the  life  we  present  for 
his  admiration  and  acceptance,  and,  above  all,  by 
the  life  which  we  live  before  his  eyes.  Our  lives, 
and  the  very  movements  and  gestures  and  ex- 
clamations which  reveal  our  lives,  are  the  most 
potent  of  all  influences  in  the  education  of  the 
young. 

I  may  seem  to  you  to  have  fallen  suddenly  in 
love  with  the  trite  and  the  obvious,  and  to  have 
come  to  this,  that  I  would  substitute  for  the  phi- 
losophy of  education  a  few  well-worn  truisms  and 
platitudes.  And,  indeed,  you  are  right;  for  as 
one  grows  older,  and  has  wandered  far  and  wide 
over  the  meadow-lands  and  deserts  of  the  educa- 


tional country,  dwelt  on  the  history  of  the  educa- 
tion of  the  race,  and  pondered  the  philosophy  of 
the  school,  one  finds  one's  self  back  again  at  the 
starting-point,  in  happy  company  with  the  crystal- 
lized wisdom  of  the  ages.  The  last  function  of 
science  can  only  be  to  enable  us  to  see  truly  what 
is  already  there  before  us  to  be  seen,  though 
covered  with  a  veil :  the  last  function  of  the  phi- 
losophy of  education  is  to  see  the  ancient  facts  of 
our  moral  relations  to  each  other,  and  the  truth  of 
the  ancient  truisms,  —  to  see  truly  what  is  covered 
by  the  veil  of  words. 

So,  then,  I  am  not  ashamed  to  utter  truisms, 
and  to  say  that  the  formative  power  of  the 
teacher  is  not  in  what  he  teaches,  but  in  what  he 
is  —  what  he  is,  first,  consciously  or  unconscious- 
ly, in  himself,  as  a  living  and  advancing  mind, 
known  of  all  men,  and  especially  of  all  boys  ;  and 
what  he  is  consciously  to  his  pupils  in  respect  of 
aim,  method,  and  manner. 

These  certainly  are  very  general  reflections,  and 
yet  of  very  close  and  particular  application.  For 
if  the  end  of  all  our  school-striving  be  not  what 
our  pupils  ultimately  have,  but  what  they  finally 
are  —  are  as  receptive  beings  in  harmonious  rela- 
tion with  the  simplicity,  strength,  and  truth  of 
nature,  and  as  active  helpful  beings  endowed  with 
sympathy,  given  to  sacrifice,  subject  to  duty, 
courteous  in  bearing  —  I  say,  if  this  be  so,  what  a 
multitude  of  practical  lessons  for  the  teacher  are 
implicit  in  such  a  conception  ! 

Let  me,  in  this  connection,  be  strictly  practical 
for  a  moment,  and  ask  the  head  master  of  an  Eng- 
lish school,  "  Do  you  believe  this  that  I  have  in- 
dicated to  be  the  true  outcome  of  school-work  ? 
Do  you  really  believe  ?  You  are  a  Hellenic  and 
Roman  scholar,  and  you  are  probably  a  theologian, 
and  know  your  Bible.  Well,  then,  if  you  believe 
it,  is  there  any  reason  in  the  nature  of  things  why, 
for  example,  your  boys  should  be  kept  away  from 
a  knowledge  of  other  nations  and  their  commer- 
cial and  industrial  relations  with  ourselves,  and 
those  far-reaching  lessons  of  humanity  which  such 
knowledge  suggests?  Is  there  any  reason  why 
the  insular  pride,  insolence,  and  self-centring  of 
our  British  boys  —  sources  these  of  much  evil  — 
should  not  be  modified  by  a  knowledge  of  other 
nations  of  men  and  their  claims  to  our  regard  ? 
Can  you  truly  promote  what  you  accept  as  the 
true  end,  the  life  you  admit  to  be  the  true  life,  if 
you  do  not  by  means  of  the  facts  of  human  rela- 
tions lead  the  boys  of  wealthy  parents  to  under- 
stand their  dependence  on  the  poor,  and  the  true 
significance  of  the  co-operation  of  capital  and 
labor?  Can  any  good  reason,  again,  be  given  why 
you  should  not  protect  the  boy's  future  life  by 
giving  him  some  knowledge  of  his  own  frame  ?  Do 
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you  not  call  it  on  Sundays,  when  you  preach,  the 
temple  of  the  spirit  ?  "  I  am  speaking,  gentlemen, 
of  geography,  and  economics,  and  hygiene,  as 
school-subjects,  and  on  which  a  fifth  or  sixth 
form  boy  would  be  held  to  waste  his  time.  And  so 
on  I  might  go  for  pages,  criticising  existing  prac- 
tice, in  the  light  of  general  principles,  and  sug- 
gesting the  materials  to  be  used  for  the  making  of 
a  true  man.  So  potent  are  general  truths,  so  keen- 
ly practical  is  philosophy,  so  penetrating  are  tru- 
isms. It  is  life  that  truly  educates  us  :  it  is  the 
revelation  to  tbe  young  mind  of  moral  and  spirit- 
ual ideas  in  their  prosaic  but  fruitful  relations  to 
the  hard  facts  and  stern  duties  of  common  day, 
that  is  the  main  purpose  of  the  great  English  pub- 
lic school,  as  of  all  schools.  Can  any  one  who  has 
looked  at  the  records  of  our  law  courts  for  the  past 
seven  or  eight  years  believe  that  this  instruction  is 
not  needed  ?  Can  any  one  believe  that  it  is  con- 
tinuously given? 

But  let  me  pass  on  to  consider  the  bearing  of 
this  by  no  means,  I  hope,  inapt  or  inept  introduc- 
tion, to  the  special  question  which  heads  this  ad- 
dress. 

By  the  common  consent  of  all  nations,  as  well 
as  of  physiologists,  the  life  of  the  body  and  the 
mind  of  man  falls  into  three  periods,  —  the  period 
up  to  7,  that  of  the  infant  school ;  the  period  to 
14,  that  of  the  primary  school;  and  the  period 
from  14  to  21,  that  of  the  secondary  school  and 
the  university.  These,  I  think,  may  again  be  sub- 
divided thus  :  to  the  age  of  5,  the  age  of  5  to  7, 
from  7  to  11,  from  11  to  14,  from  14  to  18,  from 
18  to  21.  But  I  do  not  propose  to  deal  here  with 
these  various  subdivisions,  but  to  confine  myself 
to  the  larger  divisions  which  we  have  agreed  to 
call  primary,  secondary,  and  university. 

Now,  let  us  get  hold  of  some  leading  idea  which 
shall  give  us  at  once  guidance  and  a  criterion  of 
judgment  at  all  these  stages.  That  idea  I  believe 
to  be  contained  chiefly  in  the  word  '  nutrition,'  — 
in  the  primary  stage  nutrition  of  feeling,  inner 
and  outer,  that  is  to  say,  of  the  emotions  within 
and  the  realities  of  sense  without,  and  through 
these,  training,  with  a  minimum  of  discipline ;  in 
the  secondary  stage  again,  nutrition  through  the 
hard  facts  of  life  and  the  presentation  of  concrete 
ideals,  and  through  these  a  maximum  of  disci- 
pline ;  in  the  university  stage  still  nutrition,  but 
now  through  ideas,  with  self-discipline  as  the 
necessary  pathway  to  the  apprehension  of  ideas. 

And  here  I  must  try  to  distinguish  between 
training  and  discipline,  terms  often  confounded. 
If  I  carry  a  child  through  the  explanation  of  any 
object  of  knowledge,  step  by  step,  in  the  true 
logical  order  of  that  explanation,  and,  repeating 
this  again  and  again,  finally  cause  him  to  repro- 


duce the  process,  I  am  calling  into  activity  his  intel- 
lectual powers  in  the  order  in  which  they  alone  can 
truly  comprehend.  I  am  thus  training  him.  If,  on 
the  other  hand,  I  call  upon  him  to  apply  past  knowl- 
edge to  the  explanation  of  some  new  thing,  I  dis- 
cipline him.    For  example :  the  geologist  may 
explain  to  me  a  section  of  the  earth's  surface  by 
exhibiting  in  logical  sequence  the  causes  whose 
operations  have  made  it  what  it  is.    As  often 
as  I  follow  him  through  this  explanation  my 
faculties  are  at  work  in  their  natural  order,  and 
I  am  thereby  trained.     But  if  the  same  geologist, 
knowing  that  he  has  conveyed  to  me  through  his 
past  instructions,  principles  and  causal  forces, 
takes  me  to  a  new  section  of  country  and  calls  on 
me  to  map  it  and  explain  it,  he  disciplines  me. 
Again  :  in  the  moral  sphere  which  concerns  doing 
under  the  pressure  of  motives,   when  I  lead  a 
ohild  by  the  hand  and  guide  him  to  the  feeling  of 
the  right  motive,  and  to  action  in  accordance  with 
it,  I  train  him.    When  I  throw  him  on  his  own 
resources,  and,  withdrawing  my  fostering  hand, 
call  on  him  to  do  his  duty,  which  means  to  sacrifice 
inclination  to  the  moral  '  ought,' —  to  offer  up  self 
to  virtue,  —  I  discipline    him.     Training  is  the 
peculiar  virtue  of  the  primary  school.     In  intel- 
lectual and  moral  training  there  is  the  following 
of  a  stronger  on  whom  the  weaker  leans :  in  dis- 
cipline there  is  the  self-exertion  of  will  in  the 
face  of  difficulties,  this  will  being  the  root  of  our 
distinctive  humanity.   Training  may  make  a  well- 
disposed  youth,  but  it  is  discipline  alone  that 
makes  him  strong,  virile,  —  a  will,  a  man.     Dis- 
cipline is  the  peculiar  virtue  of  the  secondary 
school. 

When  the  primary  and  secondary  schools  have 
attained  their  end,  we  have  a  great  result  truly ; 
but,  after  all,  our  pupil  is  as  yet  only  a  man 
among  men,  a  capable,  upright  citizen,  it  may  be. 
That  is  all,  though  much.  He  is  fit  for  more  than 
this,  however.  He  can  rise  above  mere  world- 
citizenship,  and  become  a  citizen  of  a  city  not 
made  with  hands.  The  divine  in  him  —  his  spirit- 
hood  as  distinguished  from  his  mere  man-hood  — 
claims  fellowship  and  kindred  with  God.  He  can 
rise  to  the  contemplation  of  ideas,  and  regard 
them  face  to  face.  The  true  is  an  idea  :  it  is  the 
motive  inspiration  of  scientific  inquiry.  The  beau- 
tiful is  an  idea  :  it  is  the  subtle  perception  of  the 
music  of  creation.  The  good  is  an  idea  :  it  is  the 
comprehension  of  the  harmony  of  the  universal 
movement.  When  man  attains  his  full  stature 
and  to  communion  with  ideas,  he  raises  his  head 
above  the  vaporous  clouds  of  earth  and  breathes 
an  •  ampler  ether,  a  diviner  air.'  He  now  be- 
gins to  see  the  cosmic  order  as  truly  a  spirit, 
ual  order,  and,   returning  to  the  ordinary    life 
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of  tbe  citizen,  he  descends  from  his  Sinai, 
not  to  despise  the  mean  things  of  the  daily  life, 
but  now  rather  to  see  the  God  of  the  mountain- 
top  in  them,  and  to  illumine  all  with  the  light 
that  comes  from  within.  He  no  longer  sees  with 
the  eye  of  sense.  For  him  nature  is  now  bathed 
in  the  light  that  never  was  on  sea  or  shore.  The 
glory  of  setting  sun 9,  with  all  its  splendor,  is  now 
to  him  only  a  dwelling-place  for  the  universal 
spirit ;  the  infinite  variety  of  nature,  only  the  gar- 
ment we  see  Him  by.  Tbe  palpitating  thought 
which  is  all,  and  in  all,  now  finds  in  the  spirit  of 
man  a  responsive  pulse.  Blessed  is  the  coming 
of  that  day.  It  is  to  sow  the  germs  of  this  life 
of  the  spirit,  to  foster  this  into  adolescence,  if  not 
maturity,  that  the  university  exists  ;  to  give  food, 
nutrition  of  this  kind, —  to  supply  the  spiritual 
manna  which  will  never  fail  us  in  the  wilderness- 
wandering  of  earthly  existence,  as  each  morning 
we  rise  to  a  new  day.  The  discipline  of  this 
period  is  ^/-discipline.  Such  I  conceive  to  be 
the  three  stages  of  education.  These  be  brave 
words,  some  of  you,  perhaps,  will  say,  but  what 
guidance  do  they  afford  ?  By  what  cunning  am- 
plication can  they  be  made  to  bear  on  the  business 
of  the  teacher's  life?  The  application  will  be  ap- 
parent enough  to  others.  Depend  on  it,  princi- 
ples are  the  most  practical,  the  most  potent,  of  all 
things.  They  are  inexhaustible  fountains  of 
every-day  detail.  S.  S.  Laurie. 


THE  PRUSSIAN  MINISTER  OF  INSTRUC- 
TION ON  FEMALE  EDUCATION. 

Minister  von  Gossler  presided  over  tbe  tenth 
annual  congress  of  teachers  in  high  schools  for 
girls  at  Berlin,  at  which  about  five  hundred  teach- 
ers were  present.  In  his  opening  address,  Herr  von 
Gossler  discussed  female  education  in  general,  and 
stated  that  the  chief  difficulties  connected  with 
the  instruction  in  girls' schools  are  two:  "first, 
there  are  still  a  great  many  men  and  women  who 
hold  that  a  girl's  character,  and  the  emotional 
part  of  her  nature,  are  the  only  things  that  require 
developing,  but  that  the  intellectual  side  may  be 
left  to  cbance ;  second,  society  is  at  present  in  such 
a  state,  that  the  question.  « What  will  become  of 
our  daughters  ? '  is  uppermost  in  the  minds  of  the 
parents  and  of  all  true  friends  of  the  people.  The 
serious  nature  of  these  problems  has  often  led  to 
attempts  at  introducing  things  into  girls'  schools 
which  do  not  belong  to  them,  and  at  putting  girls 
in  every  respect  upon  an  equality  with  boys.  As 
Teutons  and  as  Christians,  we  must  ever  hold  that 
woman  has  equal  rights  with  man,  but  on  physio- 
logical grounds  she  is  not  the  same  in  nature  as 
man.    Hence  the  aim  of  education  should  be  to 


recognize  this  diversity  of  characteristics,  and  to 
build  accordingly.    It  must  also  be  remembered 
that  the  school  has  no  claim  on  girls  for  as  long  a 
period  as  on  boys,  — a  difference  which  is  based  in 
part  on  the  natural  difference  of  sex,  and  in  part 
on  time-honored  custom.   The  principles  on  which 
woman   in    Germany  has    been  developed,   and 
which  are  rooted  in  our  nature,  must  be  preserved 
and  handed  to  our  descendants  as  intact  as  we 
found  them.    Woman  here,  the  centre  of  all  Chris- 
tian, humane,  and  ideal  thoughts,  is  rightly  con- 
sidered with  us  as  the  centre  of  the  borne  and  the 
family.     The  best  men  and  women  of  all  times 
have  always  held  that  the  well-being  of  a  nation 
is  based  on   family -life,   on  the  home,   and  on 
woman.   I  say  woman,  for  I  do  not  mean  specially 
the  wife.     Therefore  our  endeavors  must  be  to 
hand   down   the  nature  of  woman,  with  all  the 
perfections  inherent  in  it,  unaltered  to  future  gen- 
erations.   Woman  belongs  to  the  home,  and  must 
live  for  it :  her  share  in  art  and  science  must  al- 
ways be  looked  upon  as  a  secondary  consideration. 
At  a  later  period  of  the  session,  Herr  Wubchen- 
Oldenburg,  director  of  a  high  school  for  girls,  of- 
fered a  resolution  stating  that  the  object  of  educa- 
tion for  girls  should  be  to  train  woman  to  be  the 
helpmeet  of  man,  intellectually  as  well  as  other- 
wise.     He  claimed  that  "  this  aim  is  not  attained 
—  often  it  is  made  impossible  —  through  the  in- 
crease in  the  number  of  subjects  taught,  which 
leads  to  superficial  knowledge.     Hence  the  sub- 
ject-matter of  the  studies  is  to  be  restricted  rather 
than  extended.     It  might  well  lose  in  breadth  in 
order  to  gain  in  depth.     The  school-course  ought 
to  remain  as  it  was  fixed  at  the  meeting  of  1873, 
from  the  end  of  the  sixth  to  the  end  of  tbe  six- 
teenth year.     The  new  plan  of  studies  ought  to  be 
tried  provisionally  in  Berlin,  before  applying  it  to 
tbe  country  at  large.     The*  results  of  the  discus- 
sions seem  to  be  that  the  number  of  school-hours, 
at  least  for  the  four  lowest  classes,  should  be  di- 
minished, the  subjects  now  taught  should  be  re- 
arranged, and  more  time  should  be  allowed  for 
bodily  exercise. 


POLITICAL  EDUCATION. 

Mr.  Frederic  Harrison,  the  well- known  English 
essayist  and  follower  of  August  Comte,  is  presi- 
dent of  the  Social  and  political  education  league 
of  England.  He  took  for  the  subject  of  his  recent 
presidential  address  'Political  education,9  and 
spoke  at  some  length.  He  referred  to  the  great 
political  excitement  of  the  time,  and  pointed  out 
that  public  opinion  needs  to  be  continually  re- 
minded, that,  if  politics  is  to  be  fruitful,  it  must 
be  based  on  history,  law,  and  philosophy.     He 
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next  spoke  of  the  good  work  being  done  by  the 
league  through  their  courses  of  lectures,  and  inci- 
dentally referred  to  gratuitous  teaching  in  a  way 
that  reminds  one  of  the  Athenian  opponents  of  the 
sophists.  This  principle,  Mr.  Harrison  insisted,  is 
essential  to  any  high  standard  of  educational 
good. 

It  is  practically  impossible  to  give  any  adequate 
remuneration  for  really  good  teaching.  True 
knowledge  is  priceless  :  the  teacher  must  have  been 
taught  by  a  thousand  influences  and  long  genera- 
tions of  teachers;  and  who  would  say  whence 
came  that  idea,  or  what  that  particular  thought 
was  worth,  or  how  much  per  hour  ought  to  be  paid 
for  good  advice?  The  forming  of  a  mind,  the 
fortifying  of  a  human  soul,  has  no  market-price, 
and  is  best  when  freely  bestowed.  Those  who 
have  been  taught,  ought,  by  the  laws  of  the 
chivalry  of  culture,  to  teach.  It  is  said  that  iteo- 
ple  are  apt  not  to  value  that  for  which  they  do 
not  pay ;  that  the  work  which  is  not  paid  for  is 
not  well  done.  There  are  no  doubt  cases  where 
this  statement  holds  good  ;  but  no  money  will  buy 
a  competent  prime  minister  or  an  Archbishop  of 
Canterbury,  or  can  really  compensate  a  good 
teacher.  Mr.  Harrison  had  no  objection  to  paid 
lecturers  in  their  proper  place ;  but  all  knew  how 
strong  was  the  inducement  for  a  paid  lecturer  to 
amuse  rather  than  to  instruct.  The  teacher  ought 
to  be  in  the  position  of  the  higher  and  wiser  help- 
ing the  weaker  and  less  instructed ;  and  no  soph- 
istry or  convention  could  obscure  that  truth.  It  is 
the  very  first  duty  of  the  teacher  to  make  the 
learner  feel  his  shortcomings,  and  press  him  to  U6e 
his  mind  more  strenuously  than  before.  He  hoped 
that  the  league  would  hold  on  to  the  gratuitous 
principle  as  its  very  life-blood.  The  central  idea 
of  the  league  was  that  politics  could  be  made  a 
subject  of  systematic  education.  This  idea  was 
the  most  important  discovery  of  the  age  ;  it  was 
the  most  potent  advance*  made  in  the  history  of 
human  thought.  Down  to  the  close  of  the  last 
century  it  had  been  thought  that  the  immutable 
laws  of  science  were  possible  only  in  the  physical 
world ;  and  it  was  only  in  our  present  century  that 
a  general  but  vague  impression  had  filled  the  pub- 
lic mind  that  there  was  some  such  thing  as  a  social 
science,  no  less  than  a  physical  science.  By  com- 
mon consent  the  science  had  two  great  sides,  — in 
Mr.  Herbert  Spencer's  language,  the  statical  and 
the  dynamical.  The  study  of  institutions  and  the 
study  of  history,  the  knowledge  of  the  perma- 
nent elements  in  any  society  and  of  the  course 
which  that  eociety  had  taken  in  its  evolution,  — 
these  were  the  two  great  instruments,  going  side 
by  side,  of  their  educational  work, —  the  analysis 
of  institutions  on  the  one  hand,  and  the  philosophy 


of  history  on  the  other.  The  history  of  England 
had  been  studied  scientifically  only  within  the 
present  generation,  and  the  effect  on  the  politics 
of  our  time  was  now  very  visible  and  profoundly 
active.  Looking  at  the  legislation  of  the  last  fifty 
years,  we  should  find  that  it  had  been  in  a  marked 
and  increasing  degree  based  upon  something  which 
might  be  called  euphemistically  history,  social 
science,  and  political  philosophy.  Turn  whichever 
way  we  would,  in  legislation  we  found  that  states- 
men made  an  effort  to  get  guidance  and  inspira- 
tion from  those  principles.  The  idea  that  they 
ought  to  do  so,  distinguished  the  nineteenth  cen- 
tury from  the  eighteenth,  and  the  sixteen  preced- 
ing centuries ;  and  our  children  in  the  twentieth 
century  might  see  the  idea  fully  developed.  It 
was  still  in  an  infant,  even  an  embryo,  state,  and 
was  not  a  science  constituted  and  systematized. .  It 
would  be,  however,  a  complete  misconception  to 
assume  that  we  could  not  bring  science  to  bear 
upon  society  until  it  was  fully  constituted.  To 
bring  habits  of  scientific  training  to  bear  on  things 
social  is  a  modest  aim  enough,  but  is  one  which 
might  be  of  exceeding  usefulness  in  the  din  of 
party  and  the  daily  battle  of  bills,  clauses,  and  per- 
sonal combats.  Such  lectures  as  the  syllabus  of 
the  league  comprised,  carefully  handled  by  men 
able  to  discriminate  between  knowledge  and  prej- 
udice, must  clear  the  air  and  sober  the  excitement 
of  political  debate.  We  have  now  arrived  at  such 
a  stage  that  we  have  committed  the  destinies  of 
races  in  the  aggregate  more  numerous  than  those 
which  obeyed  Xerxes,  or  Alexander,  or  Caesar,  to 
the  millions  of  electors  of  these  islands,  and  the 
place  of  England  in  mankind  rested  on  the  event  of 
that  great  problem.  The  board  schools,  half  penny 
newspapers,  and  cheap  literature  are  not  enough 
for  the  education  of  our  masters.  Mr.  Harrison 
said  that  he  knew  something  of  working-men,  and 
he  felt  pretty  sure  that  they  would  never  take 
their  opinions  from  any  one,  but  form  them  for 
themselves ;  and  the  league,  at  any  rate,  did  not 
seek  to  give  them  opinions.  It  was  to  help  in 
forming  and  training  their  minds  that  the  league 
offered  to  put  them  in  the  path  of  thinking 
broadly,  cautiously,  and  with  system,  and  to  feel 
how  subtle  and  orderly  a  thing  was  the  organiza- 
tion of  any  human  society  ;  and  all  this  might  be 
done  without  being  supposed  to  have  mastered 
social  science,  or  without  wishing  to  impose  upon 
men  indisputable  dogmas  of  any  kind.  The  best 
education  of  the  present  day  was  very  far  from 
reaching  a  high  standard  in  method,  completeness, 
or  coherence  ;  but,  such  as  it  was,  it  must  be  ac- 
cepted and  used.  It  would  be  the  un  wisest  course 
of  all  to  be  forever  disputing  what  a  good  educa- 
tion ought  to  be,  instead  of  using  the  imperfect 
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instrument  at  command,  and  trusting  to  the 
younger  generation  to  work  out  for  themselves  a 
more  truly  rational  system.  He  would  encourage 
the  friends  of  the  league  to  continue  to  extend 
their  work,  if  not  for  others,  for  their  own  sake. 
His  experience  was,  that  to  give  a  course  of 
lectures  was  to  go  through  a  course  of  self- 
education.  To  lecture  was  to  undertake  a  very 
solemn  and  trying  task.  It  was  to  lay  one's  self 
bare  to  view,  and  to  ask  one's  fellow-citizens  to 
judge  whether  one's  education  had  been  of  any 
good  worth  speaking  of.  He  trusted  that  with 
them  it  would  be  found  that  the  attempt  to 
teach  others  proved  their  own  best  education. 


MANUAL  TRAINING  AND  PUBLIC  EDU- 
CATION.1 

"  The  public  school,"  said  John  Quincy  Adams, 
"  is  one  of  the  four  pillars  of  the  etate."  It  is 
firmly  intrenched  in  the  heart  of  every  loyal  citi- 
zen. It  is  always  on  the  side  of  good  order  and 
of  good  morals.  The  man  who  has  ventured  to 
suggest  any  important  change  in  the  public-school 
system  hap  been  suspected  of  weakness  in  his 
head,  or  dishonesty  in  his  heart.  But  here  is  a 
radical  change  from  the  public  school  of  Horace 
Mann,  of  Daniel  Webster,  and  of  the  host  of  other 
worthies  who  have  either  aided  in  its  establish- 
ment, or  have  been  grateful  partakers  of  its  bene- 
fits. It  is  only  reasonable  to  ask,  Why  this  change 
in  the  system  to  which  a  large  part  of  the  pros- 
perity of  the  country  U  undoubtedly  owing? 
Why  add  to  the  geometry  and  philosophy  which 
have  descended  to  those  quiet  halls  from  the  aca- 
demic groves  of  Athens  ?  Why  add  to  the  poems 
of  Virgil  and  the  orations  of  Demosthenes,  the 
tool  of  the  mechanic  and  the  whir  of  modern 
machinery  ? 

As  an  instrument  of  culture,  —  for  it  was 
Emerson  who  said  ''a  man  should  have  a  farm, 
or  a  mechanical  craft  for  his  culture" — the  man- 
ual-training department  of  the  public  school  was 
unnecessary  a  hundred  years  ago.  As  a  means  of 
teaching  the  mechanical  arts,  it  would  even  then 
have  been  an  improvement  on  the  apprentice  sys- 
tem, although  the  apprentice  then  occupied  a  very 
different  position  in  the  shop  of  the  master.  But 
the  New  England  boy  of  the  olden  time,  like 
many  a  country  boy  of  the  present  day,  had  a 
manual  training  outside  of  his  school.  The  Yan- 
kee knack  at  turning  one's  hand  to  almost  any 
thing  has  become  proverbial.  The  mechanical  in- 
genuity of  the  New-Englander  is  to  be  attributed 
only  in  part  to  his  literary  training.  In  the  early 
New  England  life,  and  in  the  New  England  vil- 
lages in  which  the  pristine  habits  are  preserved, 
»  From  the  Industrial  world  and  iron-worker. 


John  Fieke  remarks,  "  The  universality  of  literary 
culture  is  as  remarkable  as  the  freedom  with 
which  all  persons  engage  in  manual  labor."  — 
"  The  stony  and  somewhat  sterile  lands  of  New 
England,"  says  the  Englishman  Mather  in  his  late 
report  to  the  British  parliament,  "  require  intense 
activity,  industry  and  skill  on  the  part  of  the 
farmer,  to  make  a  living.  As  hired  labor  is  very 
dear,  he  depends  on  his  own  household  for  help. 
Every  kind  of  work  has  to  be  done  at  home. 
Blacksmith's,  wheelwright's,  machinist's,  carpen- 
ter's, and  hydraulic  work  becomes  as  familiar  to 
the  farmer,  in  a  rough  and  ready  way,  as  plough- 
ing, tilling,  sowing,  and  reaping.  All  handi- 
crafts, in  a  greater  or  less  degree,  are  acquired. 
The  farmer's  boy  is  thus  provided  with  an  indus- 
trial training  of  the  best  kind  in  and  around  his 
home.  His  wits  are  sharpened,  his  perceptions 
developed.  There  is  a  large  field  for  the  immedi- 
ate application  of  knowledge  acquired  at  school, 
on  the  one  hand  ;  on  the  other,  the  school  exer- 
cises and  lessons  are  more  readily  understood  by  a 
boy  or  girl  having  in  daily  life  to  deal  directly 
with  natural  forces  and  Jaws.  These  district 
schools,  holding  only  twenty  weeks  in  the  year, 
associated  as  they  are  with  agricultural  and  me- 
chanical occupations,  produce  better  results,  as  a 
whole,  among  the  artisan  classes,  than  the  city 
schools,  the  attendance  at  which  is  for  the  entire 
school-year  of  forty  weeks.  My  attention  has 
been  drawn  to  this  fact  by  many  employers  and 
educationists,  and  it  has  been  confirmed  by  my 
own  observations.  It  suggests  the  importance  of 
introducing  into  the  elementary  public  schools  of 
cities  some  industrial  training.  'Our  brightest 
boys  come  from  the  country,'  is  a  phrase  which 
has  become  very  familiar  to  me  in  America.'' 

Such  are  the  observations  and  conclusions  of 
Mr.  Mather.  That  they  are  true  cannot  be  de- 
nied ;  and  since  they  are  true,  the  reason  and  the 
wisdom  of  this  new  departure  become  apparent. 

The  influence  of  physical  vigor  and  manual 
skill  in  developing  sterling  character  is  nothing 
new.  In  the  virile  days  of  Rome,  when  '*  to  be  a 
Roman  was  greater  than  to  be  a  king,"  there  was 
a  remarkable  resemblance  to  the  early  New  Eng- 
land life. 

"The  oldest  lays  of  Rome,"  says  Mommsen, 
"  celebrated  not  only  the  mighty  war-god  Mamers, 
but  also  the  skilled  armorer  Mamurius."  *•  The 
Roman  boy,  like  every  farmer's  son,  learned  to 
manage  horses  and  wagon,  and  to  handle  the 
hunting  spear."  '*  In  the  earliest  Rome  the  arts 
of  forging  and  wielding  the  ploughshare  and  the 
sword  went  hand  in  hand,  and  there  was  nothing 
of  that  arrogant  contempt  for  handicraft  which 
was  afterward  met  with  there." 
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Nor  does  our  own  republic  fail  to  furnish  us  il- 
lustrious examples  of  noble  men  worthy  to  be 
ranked  with  Cato  and  Brutus,  whom  an  admiring 
nation  lifted  from  village  or  farm  to  the  highest 
places  of  honor  and  power.  I  need  not  call  the 
roll  from  Washington  to  Lincoln ;  I  need  not 
name  Garfield  and  Grant,  and  a  host  of  others. 

Notwithstanding  a  popular  superstition,  there 
is  no  necessary  antagonism  between  brain  power 
and  muscular  power.  A  man  may  be  a  scholar 
and  artisan,  as  well  as  a  scholar  and  an  artist. 
Physiology  teaches  that  the  brain  is  best  devel- 
oped by  the  best  development  of  the  body.  Dr. 
Henry  Maudslay  says,  "  It  is  a  foolish  and  fruit- 
less labor  to  attempt  to  put  asunder  mind  and 
body,  which  nature  has  joined  together  in  essen- 
tial unity.  The  right  culture  of  the  body  is  not 
less  a  duty  than —  is  indeed,  essential  too  — the 
right  culture  of  the  mind.  The  muscles  are  not 
alone  the  machinery  by  which  the  mind  acts  upon 
the  world  :  their  actions  are  essential  elements  in 
our  mental  operations." 

Dr.  Edward  H.  Clarke  says,  "  The  development 
of  the  soul  and  mind  —  of  the  ego — resolves  it- 
self into  the  development  of  the  brain.  No  per- 
fect brain  ever  crowns  an  imperfectly  developed 
body."  Dr.  Clarke,  writing  not  in  the  interest  of 
manual  training,  maintains  that  parts  of  the  brain 
preside  over  special  muscular  movements,  and  are 
more  or  less  developed  by  such  movements.  And 
it  is  a  well-known  fact  that  that  side  of  the  brain 
which  controls  and  animates  the  right  hand  is,  in 
right-handed  persons,  larger  than  the  other  side  ; 
and  an  eminent  living  ph\  Biologist  has  lately  rec- 
ommended the  training  of  the  left  hand  of  chil- 
dren, in  order  to  increase  the  brain-power  of  the* 
race.  Of  course,  it  is  possible  to  develop  one  part 
of  the  human  organism  at  the  expense  of  another. 
We  have  illustrations  of  this  in  the  gourmand, 
frequently  in  the  scholar,  too  often  in  the  laboring 
man,  driven  by  stern  necessity. 

Tyndall  remarks,  "  We  need  muscle  as  well  as 
brains,  character  and  resolution  as  well  as  expert- 
ness  of  intellect.  Lacking  the  former,  though 
possessing  the  latter,  we  have  the  bright  foam  of 
the  wave  without  its  rock-shaking  momentum.'' 

Before  considering  some  charges  brought  against 
public  schools,  I  wish  to  speak  of  the  opinion 
which  has  gained  currency  in  certain  quarters, 
that  the  advocates  of  manual  training  are  the 
enemies  of  the  public-school  system.  Whatever 
may  be  the  sentiments  of  others,  this  accusation 
is  groundless  in  regard  to  myself.  To  the  superi- 
ority of  the  public  schools  of  America  I  am 
always  ready  to  bear  cheerful  testimony.  But,  in 
my  judgment,  the  position  taken  by  the  friends  of 
manual  training  in  regard  to  public  schools  is  of 


far  less  importance  than  the  position  of  the  friends 
of  the  public  schools  in  regard  to  manual  train- 
ing. In  many  cities  it  is  clearly  perceived  that 
manual  training  is  neither  the  enemy  nor  the  rival 
of  the  public  school,  but  is  an  essential  part  of  it. 

Both  European  and  American  schools  must 
plead  guilty  to  the  charge  of  over-pressure.  Med- 
ical men  testify  to  the  injurious  effects  of  long- 
continued  taxing  of  the  brain  combined  with  in- 
activity of  the  body.  The  public  has  insisted 
upon  long  hours  and  close  confinement  of  chil- 
dren in  school,  often  against  the  protests  of  their 
teachers.  The  latter,  in  their  laudable  ambition 
for  the  progress  of  their  pupils,  have  fallen  into 
the  same  error.  After  making  allowance  for  the 
ill  health  due  to  late  hours,  improper  food,  and 
other  causes  for  which  parents  are  responsible 
(and  this  amount  is  greater  than  parents  will  ad- 
mit), the  ill  effects  of  school-life  on  many  children 
^must  be  acknowledged.  It  is  not  surprising  that 
he  proposition  to  make  an  addition  to  our  already 
overloaded  curriculum  seemed  to  many  a  move  in 
the  wrong  direction.  The  assertion  that  a  pupil 
could  accomplish  his  regular  school  tasks,  plus  the 
manual  work,  with  less  tax  upon  his  strength 
than  that  demanded  by  his  academic  work  alone, 
certainly  has  the  appearance  of  a  paradox.  But 
such  is  the  truth.  Improved  health,  more  rapid 
advancement,  greater  enjo\ment  of  school,  is  the 
frequent  voluntary  testimony  of  pupils  in  manual- 
training  schools,  and  of  their  parents.  On  the 
other  hand,  no  pupil  entering  the  Chicago  manual- 
training  school  in  good  health  has,  as  far  as  my 
knowledge  extends,  ever  been  withdrawn  on  ac- 
count of  loss  of  health  from  school-work.  The 
manual-training  school  recognizes  the  fact  that 
alternation  of  work  is  rest.  It  brings  into  activity 
a  rested  portion  of  the  brain,  and  permits  the 
restoration  of  the  wearied  parts.  A  course  in 
Latin  and  Greek,  combined  with  violin  and  bil- 
liards, was  lately  prescribed  for  a  railway  presi- 
dent threatened  with  softening  of  the  brain  from 
overwork.  A  cure  was  effected.  Assuming, 
however,  what  seems  not  to  be  true,  that  the 
book-work  of  the  high-school  boy  exceeds  in 
amount  that  of  the  manual-training  school  pupil, 
it  is  still  true  that  the  best  knowledge  of  the  world 
and  of  the  age  in  which  he  lives,  and  the  greatest 
power  to  subjugate  that  world  to  his  own  will,  is 
in  the  possession  of  the  graduate  of  the  manual- 
training  school. 

There  is  a  mental  discipline  obtained  from  the 
course  in  wood  and  iron  working.  The  knowledge 
of  the  properties  and  laws  of  matter  secured  in 
the  laboratories  of  the  manual-training  school 
exceeds  the  knowledge  that  can  be  obtained  in 
the  ordinary  school.    Three  years'  actual  work 
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with  wood,  iron,  steel,  brass,  zinc,  lead,  with 
plane,  saw,  lathe,  hammer,  forge,  cannot  fail  to 
arouse  and  stimulate  a  boy's  mental  faculties. 
The  high-school  boy's  knowledge  of  the  laws, 
powers,  and  capabilities  of  modern  machinery  is 
nothing.  To  him  this  is  a  terra  incognita.  Men- 
tal power  is  needed  to  understand  a  steam-engine, 
as  it  is  needed  to  analyze  a  sentence.  If  the  boy 
has  read  three  books  of  Caesar  instead  of  four, 
but  in  place  of  the  fourth  book, '  De  bello  Gallico,' 
is  able  to  describe  the  working  of  every  part  of  a 
Corliss  engine,  he  has  not  lost  mental  power  by 
substituting  the  study  of  the  modern  giant  for 
the  study  of  Caesar's  bridge.  Three  years  in  a 
training-school  undoubtedly  fit  a  boy  to  grapple 
with  the  problems  of  life  better  than  three  years 
in  the  high  school.  In  Baltimore,  Philadelphia, 
and  Toledo  it  will  be  shown  that  three  year*  in 
a  high  school  with  manual  training  give  a  boy  a 
better  start  in  life  than  three  years  in  a  high 
school  without  manual  training. 

It  is  the  belief  of  many  that  elementary  educa- 
tion should  include  nothing  except  a  purely  intel- 
lectual training  (with,  perhaps,  some  attention  to 
morals  and  practical  hygiene);  and  that  the 
school,  certainly  the  public  school  below  the  uni- 
versity, has  no  concern  with  the  trade,  business, 
or  profession  which  the  child  may  follow  in 
after  life;  and  that  the  public  school  would  be 
guilty  of  leaving  its  true  sphere  should  it  give  the 
child  any  bias  whatsoever  to  any  calling.  The 
position  is  also  taken,  that,  whatever  may  be  his 
future  vocation,  this  training  of  the  intellect  is 
the  best  possible  preparation  which  the  child  can 
have. 

No  word  of  ours  shall  ever  be  quoted  derogatory 
to  the  highest  intellectual  culture  for  all  men  and 
for  all  women.  This  age  has  justly  been  called  the 
age  of  iron,  of  steel,  of  steam,  of  electricity.  But 
it  is  the  age  of  steel,  steam,  and  electricity  because 
it  is  pre-eminently  the  age  of  brains.  Any  educa- 
tion that  neglects  intellectual  culture,  or  makes 
it  secondary  to  any  physical  training,  is  an  edu- 
cation to  be  condemned  and  avoided.  A  republic 
should  have  no  proletariat.  The  education  advo- 
cated by  this  paper  recognizes  the  culture  of  the 
mental  and  moral  faculties  as  essential  to,  nay,  as 
the  foundation  of,  the  highest  development  of  the 
individual,  whether  artisan  or  artist,  plough  boy  or 
.  president.  It  would  not  abandon,  but  would,  if 
possible,  elevate  the  high  American  ideal  which 
would  lead  every  child  into  the  pleasant  and 
fruitful  fields  of  literature  and  science.  But  it 
recognizes  the  fact  that  in  bis  present  state  of  ex- 
istence the  boy  has  a  body  as  well  as  a  mind  ; 
and  it  protests  against  the  mediaeval  doctrine 
that  the  highest  culture  of  the  intellect  is  obtained 


by  the  mortification  or  neglect  of  the  physical 
nature.  On  the  contrary,  it  asserts  that  the  con- 
nection of  mind  and  body,  however  that  mysteri- 
ous union  is  effected,  is  such  that  the  proper  train- 
ing of  each  is  essential  to  the  highest  development 
of  the  other. 

The  first  great  object  of  education  is  prepara- 
tion for  the  battle  of  life.  To  the  great  mass  of 
mankind  this  must  always  be  the  primary,  if  not 
the  sole,  object  of  education.  The  great  majority 
of  children  leave  school  at  a  very  early  age,  aver- 
aging probably  thirteen  years.  Many  of  these 
children  leave  school  to  assist  at  once  in  the  sup- 
port of  the  family  ;  many  others  to  obtain  some 
education,  not  found  in  the  public  school,  which 
shall  fit  them  to  earn  an  honest  living. 

Every  year  there  is  need  of  a  large  addition  to 
the  number  of  skilled  mechanics.  Where  is  the 
boy  to  learn  the  elements  of  artisanehip,  unless  in 
school  ?  Some  one  has  said  with,  it  is  to  be  hoped, 
large  exaggeration,  that  in  America  a  trade  can 
be  learned  nowhere  except  in  jail.  Why  not  teach 
in  school  the  elements  of  carpentry  as  well  as  the 
elements  of  book-keeping  ?  Why  bias  the  boy  in 
the  direction  of  an  accountant's  life,  and  not  in 
the  direction  of  house-building  or  cabinet-making? 
Is  the  one  art  more  essential  than  the  other  ? 

A  boy  can  be  taught  in  school  the  use  of  a 
plane  as  well  as  the  use  of  a  pen,  the  use  of  the 
lathe  as  well  as  the  use  of  the  lexicon.  He  can  be 
taught  the  use  of  tools  scientifically  better  than 
the  'rule  of  thumb.'  He  can  be  taught  by  a 
skilled  mechanic  who  is  also  a  skilled  teacher,  in 
less  time  than  by  a  skilled  mechanic  who  is  not  a 
teacher.  Teaching  is  an  art,  and  the  highest 
success  in  it  demands  more  than  the  simple 
knowledge  of  the  matter  to  be  taught. 

There  are  in  the  public  schools  of  the  United 
States  more  than  ten  millions  of  children.  We 
develop  their  brain  power,  we  let  their  hand 
power  lie  inactive.  It  is  no  exaggeration  to  say 
that  of  these  ten  millions,  soon  to  become  men  and 
women,  two  and  a  half  millions  must  support 
themselves  by  the  labor  of  their  hands.  What 
are  the  public  schools  doing  to  train  these  hands  ? 

Say  what  we  will,  the  old  Greek  was  right: 
"  Teach  the  boy  what  the  man  will  need."  For  a 
nation  of  horsemen  and  warriors  the  ancient 
Persian  education  was  admirable :  to  ride,  to 
shoot,  and  to  speak  the  truth. 

It  is  a  remarkable  fact  —  no,  it  is  not  a  remark- 
able but  a  very  suggestive  fact — that  the  Ameri- 
can Indian  is  taught,  in  the  schools  of  the  Ameri- 
can missionary  society,  exactly  what  he  needs  to 
make  him  a  self-supporting,  self-reliant,  upright 
man.  The  foundation  of  his  scholastic  training 
includes  four  R's,  the  fourth  being  religion.  These 
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occupy  half  his  time  :  in  the  other  half  he  learns 
to  till  the  soil,  to  build  hia  house,  to  repair  his 
plough  and  his  wagon.  But  it  is  remarkable  that 
the  white  man  should  give  to  the  Indian  child  a 
more  comprehensive  education  than  he  gives  his 
own.  The  gravest  problem  that  confronts  the 
American  people  is  the  education  of  the  masses. 
Our  wealth  has  increased,  but  so  has  our 
poverty ;  our  learning,  but  our  ignorance  also ; 
refinement  and  joy,  but  also  degradation  and 
misery.  The  march  of  civilization  has  also  been 
the  march  of  vice  and  crime.  "  Knowledge  fights 
on  both  sides  in  the  battle  between  right  and 
wrong."  "  The  association  of  poverty  with  prog- 
ress." says  Henry  George,  "is  the  great  enigma 
of  our  times.  It  is  the  riddle  which  the  Sphinx 
of  Fate  puts  to  our  civilization,  and  which  not  to 
answer  is  to  be  destroyed."  Can  the  riddle  of  the 
modern  sphinx  be  solved?  Can  the  diseases  of 
society  be  remedied  ?  While  I  am  firmly  con- 
vinced of  many  advantages  arising  from  hand 
and  brain  training,  I  do  not  regard  it  as  a  panacea. 
No  single  agency  can  bring  immediate  and  per- 
manent relief  to  the  body  politic.  The  mob  that 
cries  for  '  blood  or  bread '  has  passed  beyond  the 
influence  of  the  school,  and  demands  a  sterner 
discipline.  The  hope  of  the  state  lies  in  its  youth. 
Too  long  have  our  schools  inculcated  a  taste  and 
an  admiration  for  purely  intellectual  accomplish- 
ments ;  at  least,  have  cast  a  slur  on  the  develop- 
ment of  manual  skill.  By  far  too  many  has  edu- 
cation been  regarded  simply  as  affording  an 
avenue  of  escape  from  all  labor,  as  the  ability  to 
'  live  by  one's  wits.'  We  rejoice,  then,  in  the 
extension  in  several  cities  of  the  public-school 
course.  We  believe  it  to  be  a  broader  and  a 
wiser  education ;  that  it  is  based  on  a  true  phi- 
losophy ;  that  it  calls  into  activity  powers  that 
have  lain  dormant,  powers  of  the  mind  as  well  as 
of  the  body  ;  that  it  develops  a  manlier,  more  self- 
reliant  spirit ;  that  it  elevates  industry,  and 
teaches  respect  for  true  manhood  and  woman- 
hood under  whatever  guise.  We  believe  that  it 
will  materially  assist  in  solving  the  problem  of 
modern  civilization,  since,  to  use  the  words  of 
William  Humboldt,  "  whatever  we  wish  to  see  in 
the  life  of  a  nation,  we  must  first  put  into  its 
schools."  H.  H.  Belfield. 


THE  REAL-QYMNASWM.1 
While  in  Prussia  and  North  Germany  the  con- 
test over  the  relative  advantages  of  the  training 
given  in  the  real-gymnasium  and  that  concerning 
its  rights  and  privileges  has  been  gradually  assum- 
ing a  very  violent  character,  there  has  been  de- 
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veloped  in  Wurtemberg  a  real-gymnasium  —  the 
one  at  Stuttgart  —  so  quietly  and  peacefully,  and 
so  well  encouraged  by  those  who  in  Prussia  are 
the  real-gymnasium's  bitterest  opponents,  that  the 
Swabians  may  rightly  be  envied  for  the  progress 
they  have  made  in  this  direction.  This  develop- 
ment is  described  in  the  work  mentioned  above, 
and  with  the  avowed  intention,  successfully  car- 
ried into  effect,  of  conciliating  the  opponents  of 
this  new  form  of  school.  The  author  considers 
himself  called  upon  for  these  words  of  conciliation 
and  explanation,  from  the  fact  that  for  twenty 
years  he  has  been  the  rector  of  this  institution. 
Inasmuch  as  the  real-gymnasium  in  Stuttgart  has 
met  with  but  slight  opposition,  the  author,  in 
his  position  as  rector,  has  been  able  to  observe 
quietly  the  effects  which  this  system  of  education 
must  have  upon  his  pupils.  It  is  seldom  that  we 
see  the  two  educational  forces,  language  and 
mathematics,  with  their  influences  on  children, 
youths,  and  men,  so  impartially  weighed  as  in  this 
case. 

The  history  of  the  Stuttgart  real-gymnasium  is 
very  interesting  for  a  Prussian,  because  there  the 
teachers  in  the  gymnasia  are  its  friends,  while 
those  in  tbereal-schulen  where  Latin  is  not  taught 
are  its  opponents.  It  is  not  possible  to  enter  into 
this  subject  more  fully,  and  I  will  content  myself 
with  a  few  remarks  that  may  induce  the  reader  to 
refer  to  the  book  itself. 

In  regard  to  rights  and  title,  the  author  demands 
with  emphasis  that  those  of  the  real-gymna- 
sium should  be  equivalent  to  those  of  the  gymna- 
sium. The  delay  in  this  matter  appears  to  him  an 
injustice,  but  he  does  not  wish  to  interfere  with 
the  authority  vested  in  the  gymnasium.  Up  to 
this  date  the  ministers  of  the  interior  and  of 
finance  in  Wurtemberg  demand  from  the  gradu- 
ates of  the  real-gymnasium  a  supplementary  ex- 
amination, in  which  the  necessary  answers  are 
translated  into  French  instead  of  into  Greek,  for 
entrance  to  the  higher  courses  of  study  in  their 
departments,  and  those  who  succeed  are  entitled 
to  follow  the  studies  offered  by  the  faculties  of 
philosophy,  natural  science,  and  political  economy. 
To  qualify  for  studying  in  the  other  faculties, 
there  is  only  an  examination  in  Greek,  and  a 
translation  of  German  into  Latin,  required,  and 
not  a  Latin  essay.  This  is  an  important  conces- 
sion in  comparison  with  the  Prussian  demands.  * 
The  real-gymnasium  in  Stuttgart  is  founded  for, 
and  expressly  appointed  to  prepare,  students  who 
do  not  study  Greek  in  the  gymnasia  for  entering 
the  courses  offered  by  the  above-mentioned  facul- 
ties, as  well  as  in  the  technical  high  schools.  It 
should  be  a  model  for  all  Germany.  For  once,  stu- 
dents have  in  a  very  satisfactory  manner  received 
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the  highest  marks  in  examinations,  and  have  shown 
themselves  equal,  if  not  superior,  to  the  students 
of  the  gymnasia.  This  fact  has  been  substantiated 
by  the  minister  of  state,  Dr.  von  Sich,  in  the  pub- 
lic records,  as  well  as  in  private  letters.  Six  for- 
mer pupils  have  gained  professional  chairs  in  the 
high  schools,  and  among  them  three  are  in  Prussia. 
These,  as  well  as  the  pupils  from  Principal  Kruck 
in  Wurtzburg,  for  Bavaria,  and  from  Principal 
Steinbart  in  Duisburg  for  North  Germany,  have 
given  convincing  proofs  that  the  educational  sys- 
tem of  the  real-gymnasium  is  equivalent  to  that 
of  the  gymnasium.  Since  the  study  of  Latin  in 
the  real-gymnasia  was  increased  in  1882,  the 
faculties  of  law  will  scarcely  be  able  to  oppose 
any  longer  the  admission  of  their  graduates.  The 
one  in  Stuttgart  has  furnished  proof  that  they  are 
able  to  understand  the  institutes  and  pandects,  as 
they  have  passed  very  good  examinations  in  these 
branches 

Twenty  years  ago  the  author  laid  down  this  prop- 
osition :  that,  in  order  to  preserve  the  proper  cohe- 
sion in  our  education,  the  realist  should  be  educated 
in  a  more  humanitarian  manner,  and  that  through 
the  one-sided  humanitarian  education  given  in  the 
gymnasia  the  connection  between  life  and  the 
school  was  severed,  while  it  gave  just  cause  for 
the  objections  raised  against  the  gymnasial  sys- 
tem. The  Prussian  government  has  tried  to 
remedy  this  defect,  and  mediate  between  the  two 
systems  of  education.  It  has  made  the  earlier 
real-schulen  more  like  the  gymnasia  by  increasing 
the  amount  of  Latin,  and  has  made  a  real-gym- 
nasium out  of  the  former  real-schule.  That  this 
must  bring  an  increase  of  privilege  is  clear. 

Du  Bois-Reymond,  formerly  a  violent  opponent 
of  the  system,  now  desires  to  open  the  profession 
of  medicine  to  thestudentsof  the  real-gymnasium, 
and  the  faculty  of  that  science  in  Tubingen  no 
longer  opposes  this  concession.  According  to  our 
author,  the  free  entrance  to  all  the  faculties  will 
eradicate  this  Kulturkampf  which  now  threatens  to 
waste  the  best  power  of  the  German  people.  The 
author  considers  the  question  concerning  the 
privileges  of  the  gymnasium  in  a  very  direct  way. 
The  teaching  of  Greek  in  a  high  school  is  a  dis- 
tinguishing mark  as  to  whether  it  is  a  gymnasium 
or  not.  In  the  beginning  of  this  century,  Greek 
was  an  essential  part  of  the  study  in  no  gymnasium. 
Herder,  Leasing,  Schiller,  and  Goethe  first  drew 
the  nation  upon  classic  ground,  and  the  German 
student  was  obliged  to  follow  if  he  wished  to  be 
in  accord  with  the  spirit  of  the  age.  Latin  formed 
the  basis  ;  and  because  it  was  so  strong,  the  super- 
structure Greek  attained  such  fine  proportions. 
From  this  the  author  draws  the  conclusion,  that  be- 
cause the  gymnasium's  teaching  was  sustained  by 


the  approval  of  the  greatest  among  the  people,  and 
supported  by  the  whole  spirit  of  the  times,  it  has 
received  its  sudden  impulse  during  the  last  fifty 
years ;  and  that  the  system  of  education  can  only 
reach  its  highest  point  of  development,  and  at 
the  same  time  attain  the  ability  to  influence  the 
age  we  live  in,  as  well  as  instruct  the  young,  when 
it  is  in  accord  with  the  ideas  that  are  agitating 
the  world,  gaining  its  incentive  from  them,  and 
in  its  turn  placing  them  before  the  young.  Latin 
is  the  language  of  the  gymnasium.  As  long  as 
the  real-gymnasium  makes  a  point  of  Latin  in- 
struction, and  with  all  earnestness  and  power  in- 
terests itself  in  the  teaching  of  that  language,  it 
has  a  right  —  an  historical  right  —  to  be  a  gym- 
nasium, to  be  called  by  that  name,  and  to  be 
recognized  as  such. 

Max  Muller,  professor  in  Oxford,  and  the  great- 
est living  philologist,  replied  to  a  committee  of 
Hungarians  who  asked  him  whether  they  should 
introduce  the  system  of  gymnasia  as  it  existed  in 
Germany,  that  Latin  was  indispensable,  as  our 
whole  culture  rested  upon  that  language,  and  that 
Greek  should,  if  necessary,  give  way  to  it. 

Upon  many  sides  the  old  question  concerning 
Greek  is  renewed,  whether  one  must  study  Greek 
literature  and  customs,  through  the  reading, 
necessarily  in  a  bungling  way,  of  the  original. 
The  author  thinks,  that  for  the  teacher,  with  bis 
attainments  and  enthusiasm  for  Giecian  antiquity, 
this  is  essential,  but  not  for  the  pupil. 

Von  Rumelin,  always  a  conservative  friend  of 
the  gymnasium,  says  that  the  important  works  of 
the  Grecian  authors  are  too  difficult  for  any  ex- 
cept the  most  gifted  as  well  as  the  most  studious 
pupils  of  the  gymnasium. 

The  philosophers  themselves  use  a  translation  of 
Plato's  '  Republic '  by  Schleiermacher,  and  why 
should  not  a  student  of  the  higher  classes  read  a 
translation  of  one  of  the  tragedies  with  more 
aesthetic  appreciation  than  he  could  feel  in  stum- 
bling through  a  few  strophes  from  one  of  the 
choruses? 

Never  was  there  a  greater  number  of  classically 
educated  men  than  in  the  assembly  held  at  Frank- 
furt-a.-M.  in  1848.  Never  did  assembly  have  a 
meeting  loss  productive  of  results,  nor  one  with  a 
more  lamentable  ending.  Yet  it  held  the  noblest 
enthusiasm,  and  its  members  had  the  best  inten- 
tions. The  ability  to  create  something  great  and 
lasting  was  totally  lacking ;  and  an  eminent  writer 
in  the  Allgemeine  Zeiiung  pronounced  the  bard 
judgment  that  the  old  gymnasial  system  weakened 
the  spirit  of  energy  and  enterprise. 

The  majority  of  men  whose  names  and  deeds 
have  become  historical  have  not  been  trained  in 
the  gymnasium.    Among  them  are  Thorwaldsen, 


A.PBIL  15,  1887.] 


SCIENCE. 


377 


Schliemann,  Hermann,  and  the  officers  of  our 
army,  while  the  most*  ardent  friends  of  the 
gymnasium  have  never  been  able  to  consider  Bis- 
marck's inclinations  favorable  to  this  system  of 
education. 

David  Friedrich  Strauss,  a  philologist  of  a  very 
high  order,  the  embodiment  of  the  crit ice-philo- 
sophical method,  a  master  of  both  poetry  and 
prose,  who,  like  Luther,  took  a  firm  hold  upon  our 
nation,  was  a  general  without  an  army.  The 
mighty  thinker  lives  forgotten  and  unknown. 
In  the  evening  of  his  life  the  meteoric  splendor  of 
his  name  brightens  the  world  once  again.  In  his 
'  Old  faith  and  new '  he  falls  without  judgment  or 
method  upon  the  newly  risen  star  of  Darwinism 
to  extinguish  it.  His  classical  education  remained 
narrow  and  partial,  so  that  he  lacked  the  organ 
for  comprehending  and  justly  judging  a  theory  of 
natural  science. 

This  will  be  sufficient  to  create  a  desire  to  read 
the  pamphlet.  The  requirements  in  supplemen- 
tary examination  in  Greek  and  Latin  demanded 
from  the  graduate  of  the  real-gymnasium  in  Prus- 
sia since  1882  are  severe,  and  perhaps  too  difficult 
for  a  man  of  ordinary  talents ;  still  it  is  to  be 
hoped  that  they  will  be  partially  or  entirely  set 
aside  when  among  us  also  the  hard  and  bitter  fight 
concerning  authority  gives  place  to  a  more  judicial 
state  of  mind,  and  the  government  of  the  schools 
shall  show  greater  signs  of  shifting  their  ground. 


MODERN  METHODS  FOB  BEGINNERS  IN 

LATIN. 

The  boy  of  the  present  day  has  no  idea  of  the 
advantage  he  enjoys  over  the  boy  of  the  last  gen- 
eration in  respect  to  ways  and  means  of  attaining 
a  knowledge  of  the  ancient  languages.  No  drea- 
rier memory  haunts  the  mind  of  the  writer  than 
that  of  the  twenty  months  or  more  in  his  youth 
devoted  to  the  acquisition  of  Latin  accidence. 
The  theory  of  his  instructors  was  that  the  prom- 
ised land  of  actual  Latin  literature  was  only  to  be 
entered  after  the  full  tale  of  disciplinary  wander- 
ings through  the  woful  deserts  of  declensions  and 
conjugations  and  rules  and  exceptions,  and,  above 
all,  the  dismal  wastes  of  the  manufactured  Latin 
in  which  Dr.  Arnold  has  embalmed  the  virtues 
and  vices  and  miscellaneous  sentiments  of  Balbus. 
It  is  painful  to  think  how  amazed  the  well- 
meaning  instructors  of  that  day  would  have  been 
at  the  very  name  of  the  little  book  which  is  now 
so  deservedly  popular,  '  Six  weeks'  preparation 
for  reading  Caesar/  Yet  this  name  very  accu- 
rately illustrates  the  prevailing  tendency  in  pre- 
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paratory  work.  It  is  becoming  an  established 
principle  with  thoughtful  teachers  that  no  more 
in  Latin  than  in  English  is  parrot-like  ability  to 
repeat  a  vast  number  of  grammatical  forms  and 
rules  an  indispensable  prerequisite  to  the  reading 
of  an  interesting  narrative  written  in  a  simple 
style.  The  mediaeval  idea  that  grammar  as  an 
abstract  science  is  well  adapted  to  the  develop- 
ment of  immature  minds  has  at  last  succumbed 
to  the  stubborn  resistance  with  which  such  minds 
have  instinctively  met  all  attempts  at  such  devel- 
opment. How  many  teachers  who  have  ever 
undertaken  to  pursue  the  old  plan  in  respect  to 
grammar,  whether  of  the  vernacular  or  of  foreign 
languages,  can  recall  a  single  pupil  who  did  not 
pronounce  the  subject  •  awfully  dry '  ?  Such  a 
case  is  as  rare  as  the  juvenile  prodigy  that  pro- 
fesses really  to  like  the  old-fashioned  arithmetical 
cube  root.  But  in  the  skilful  evolution  of  a 
grammatical  principle  out  of  some  striking  pas- 
sage of  Irving  or  Caesar,  what  boy  will  not  find 
interest? 

For  the  tyro,  as  for  the  scholar,  the  true  and 
natural  method  of  mastering  the  logic  of  a  lan- 
guage is  to  seek  it  in  the  literature  of  the  language. 
The  consciousness  of  this  truth  is  the  basis  of  the 
modern  tendency  to  get  the  beginner  in  Latin 
into  immediate  contact  with  Caesar  as  soon  as 
possible.  There  is  some  lagging  yet  among  the 
older  generation  of  instructors  as  well  as  among 
the  less  energetic.  It  requires  more  labor  on  the 
teacher's  part  to  60  employ  the  new  method  than 
to  cling  to  the  old.  Equipping  a  boy  with  gram- 
mar and  reader,  and  seeing  that  he  memorizes  a 
certain  amount  each  day,  constitutes  the  bulk  of 
the  teacher's  work  under  the  antiquated  system. 
But  to  secure  to  the  pupil  in  three  months  such 
familiarity  with  the  forms  and  meanings  of  words 
and  the  leading  principles  of  syntax  as  shall 
prove  an  efficient  armory  in  the  attack  on  con- 
nected prose,  demands^  degree  of  discriminating 
and  intelligent  care  that  is  to  be  found  only  in  the 
really  capable  instructor.  For  the  presentation  of 
the  forms  and  syntactical  principles  necessary 
under  the  new  plan,  a  large  number  of  excellent 
text-books  have  already  been  offered  to  the  public. 
It  has  been  left  to  the  thoroughly  competent  in 
structor  of  the  Adelphi  academy  of  Brooklyn  to 
furnish  a  handbook  of  great  value  in  the  acquisi- 
tion of  a  vocabulary  of  Caesarian  and  Ciceronian 
words.  The  basis  of  the  plan  presented  in  '  Latin 
word-building '  is  the  belief  that  the  aptitude  of 
the  juvenile  mind  for  the  detections  of  resem- 
blances in  the  orthography  and  sound  of  words 
is  the  most  useful  quality  to  employ  in  the  forma- 
tion of  a  vocabulary.  Accordingly,  Mr.  Gates 
has  collected  in  alphabetical  order  the  root-words 
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that  occur  in  the  first  four  books  of  Caesar,  and 
has  appended  to  each  its  principal  derivatives  as 
employed  by  Caesar  and  Cicero.  In  a  second 
part  are  arranged  sentences  containing  the  words 
given  in  the  vocabulary,  and  illustrating  their  use. 
The  sentences  are  bona  fide  excerpts  from  the 
authors  mentioned.  By  way  of  appendix,  a 
chapter  is  added  on  the  main  principles  in  the 
formation  of  derivatives,  and  exercises  on  the  de- 
clensions and  conjugations. 

The  author's  theory  is,  that  the  memorizing  of 
the  primitives,  and  the  perception  of  the  general 
principles  in  the  composition  of  words  that  will 
soon  arise  from  practice,  will  prove  the  shortest 
and  at  the  same  time  the  most  effective  means  to 
the  attainment  of  a  vocabulary.  There  can  be 
no  doubt  that  the  theory  is  a  sound  one.  The 
little  book  before  us  contains  an  outline  of  the 
practical  application  of  the  theory.  That  the  plan 
may  be  carried  out  indefinitely  is  obvious,  and 
the  author  has  accordingly  left  space  after  each 
root- word  for  the  insertion  of  new  derivatives  as 
they  occur  in  the  pupil's  later  reading.  The  lists 
given  in  the  book  are  in  general  exactly  suited  to 
the  elementary  character  of  the  work.  No  pre- 
tence is  made  to  fine-spun  etymological  accuracy. 
Words  cognate  to  the  root-words,  as  well  as  those 
derived  from  them,  are  grouped  together.  It  is 
likely  that  in  some  cases  the  connection  of  words 
given  as  derivatives  with  the  root- words  will  be 
found  too  remote  for  the  beginner.  Cautes,  for 
example,  from  acuo,  involves  a  rather  profound 
etymological  principle.  Bellum  from  duo,  vates 
from  for,  and  primus  from  prae,  would  not  be 
easily  grasped  by  a  twelve-year-old  boy.  So,  too, 
it  would  probably  be  as  useful  for  a  beginner  to 
put  copia  and  imperium  among  the  primitives  as 
to  class  them  as  derivatives  of  ops  and  paro. 
Some  etymologies  appear  which  are  not  only  quite 
doubtful,  but  are  apt  to  be  very  misleading.  Such 
are  merces  from  cedo  (instead  of  mereo)  and  Clem- 
ens from  mens.  Pollex  from  valeo,  and  cervix 
from  veho,  are  probably  doubtful,  and  certainly 
not  useful  in  this  book.  But,  in  spite  of  such 
little  inaccuracies  in  detail,  there  can  be  no  ques- 
tion as  to  the  value  of  the  book  in  general.  Many 
a  struggling  teacher  will  arise  and  call  blessed  the 
man  who  conceived  and  brought  forth  the  little 
manual.  W.  A.  D. 


SOME  RECENT  CLASSICAL  PUBLICATIONS. 

Aeschylus :  the  seven  against  Thebes.    By  A.  W.  Verrall, 
M.A.    New  York,  Macmlnan.    8°. 

The  literary  interest  that  one  feels  in  the  '  Seven 
against  Thebes'  is  of  a  purely  negative  kind.  The 
play  has  always  served  as  a  striking  illustration  of 


the  divergence  between  ancient  and  modern  criti- 
cism, both  in  theory  and  in  practice ;  for  while 
antiquity  gave  high  rank  to  what  is  very  little 
more  than  a  dramatic  monologue,  or  rather  series 
of  monologues,  modern  literary  judgment  has 
been  much  less  favorable.  Mr.  Verrall,  in  the 
very  admirable  introduction  now  before  us,  has 
attempted  to  show  that  the  modern  view  is  based 
upon  a  number  of  "  misconceptions,  small  in 
themselves,  but  not  small  in  (heir  effects  ; "  yet  he 
is  nevertheless  constrained  to  admit  that  there 
does  exist  a  certain  incongruity  in  the  combina- 
tion of  extremely  rapid,  even  hasty  dramatic  ac- 
tion, and  the  measured  pomp  and  stateliness  of 
the  Aeschylean  dialogue.  In  fact,  as  he  well 
points  out,  the  structural  slowness  of  iambic  verse 
is  always  open  to  the  charge  of  inappropriateness, 
and  when  used  by  Aeschylus,  who  knew  not  the 
metrical  arts  of  his  successors,  the  discrepancy 
between  the  exigencies  of  the  action  and  the 
measured  rhythm  of  the  verse  becomes  a  serious 
bar  to  the  success  of  a  play  like  this. 

Mr.  Verrall  has  in  general  performed  his  task 
well.    Scholars  who  have  only  known  him  by  his 
*  Medea '  will  be  agreeably  disappointed  in  the 
present  volume  ;  for  in  it  he  exhibits  a  much  riper 
scholarship,  a  much  more  original  style  of  treat- 
ment, and  a  wider  range  of  vision.    In  fact,  he 
seems  to  have  profited  greatly  by  a  very  thought- 
ful criticism  of  his  former  work,  which  appeared 
some  years  ago  in  the  Philologischer  Anzeiger,  by 
Dr.  L.  Schmidt,  —  a  criticism  to  which,  in  fact, 
he  has  made  a  direct  reference  in  the  smaller  edi- 
tion of  the  *  Medea.'    In  the  present  commentary 
he  is  even  more  to  be  commended  for  what  he  has 
rejected  than  for  what  he  has  advanced  new. 
While  folio  <ving  the  text  of  Wecklein,  he  has  had 
the  courage  to  restore  some  of  the  older  readings, 
and,  furthermore,  has  been  able  to  defend  them 
with  much  sagacity  and  taste.     Thus  in  v.  998,. 
where  modern  editors  have  almost  universally  read 
evvoia  from  the   late    manuscripts,  Mr.    Verrall 
properly  restores  evvaia,  making  it  a  substantive 
with  xOovb?  depending  upon  it,  —  a  reading  that 
is  not  new,  for  it  was  defended  by  the  scholiast, 
yet  which  has  seldom  been  properly  understood. 
Mr.  Verrall  rightly  justifies  it  by  referring  to  the 
irov  xOovd? .  .  .  trapevvov  of  vv.  993  -  995,  and  also  to 
the  ironical  sentence  in  v:  1012,  which  loses  much 
of  its  point  if  we  read  Evvoia.     In  many  other 
passages  Mr.  Verrall  shows  a  similar  good  judg- 
ment and  sober  discrimination.    We  might,  per- 
haps, reasonably  join  issue  with  his  assertion,  on 
p.  33,  that  fiiaivuv  evoifieiav  necessarily  requires  a 
personification  of  evoepeta  to  make  tolerable  Greek ; 
for  such  passages  as  Pindar,  N.   III.   25,  Soph. 
Antiq.   1044,   and   Eurip.  Hipp.  1437,   make  the 
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ordinary  usage  bo  common  as  to  require  us  to 
regard  the  non-personification  in  the  present  pas- 
sage simply  an  Aeschylean  turn  of  expression,  by 
no  means  far  removed  from  the  language  of  ordi- 
nary verse. 

Typographically  the  book  is  superb.  A  more 
beautiful  edition  of  a  classic  one  can  hardly  re- 
member to  have  seen  ;  and  the  excellent  scholar- 
ship of  the  editor  deserves  the  sumptuous  setting. 

Selections  from  Tibullus  and  Propertius.    By  G.  G.  Ram- 
bat,  LL.D.    Oxford,  Clarendon  pr.    16°. 

Professor  Ramsay  has  long  been  favorably 
known  by  his  edition  of  his  father's  commentary 
on  Ovid,  —  a  book  that  has  become  very  popular 
in  the  classroom  as  a  practical  and  judicious  work. 
The  present  collection  of  selections  from  Tibullus 
and  Propertius  is  therefore  sure  of  a  favorable 
reception,  though  the  necessity  of  a  second  edi- 
tion of  Propertius  so  soon  after  the  publication  of 
Professor  Postgate's  admirable  little  book  might 
be  questioned .  However,  Mr.  Ramsay  has  adopted 
a  different  principle  of  selection,  and  has  in  view  a 
more  mixed  public  than  that  for  which  Professor 
Postgate  wrote  his  commentary. 

Caesar :  book  iv.  of  the  Gallic  war.    By  C.  Bbyanb,  M.  A. 
New  York,  Macmillan.    84°. 

The  fourth  book  of  Caesar's  'Gallic  war 'ap- 
pears in  a  neat  little  volume  by  Mr.  Clement 
Bryans  of  King's  college,  Cambridge.  It  contains 
a  series  of  Caesar  primers,  books  i.,  ii.,  and  iii. 
having  previously  appeared.  It  contains  a  vocab- 
ulary, and  a  set  of  notes  that  are  good  in  their 
way,  though  scarcely  full  enough  for  the  lower 
forms  of  the  schools,  where  such  a  book,  no  doubt, 
must  find  its  most  numerous  purchasers. 

IAvy :  the  last  two  kings  of  Macedon.    Selected  and  edited 
by  F.  H.  Rawlins,  M.A.    New  York,  MacmiUan.    18°. 

A  thoroughly  worthless  and  slovenly  piece  of 
work  is  the  edition  of  that  portion  of  Livy's  his- 
tory relating  to  the  kings  of  Macedon,  and  culled 
from  books  xxxi.-xxxiv.  by  Mr.  F.  H.  Rawlins. 
The  editor  represents  a  certain  set  of  English 
scholar^  who  have  yet  to  learn  that  classical 
scholarship  has  advanced  in  many  ways  during 
the  past  fifty  years ;  and  that  philology  is  a 
science,  and  not  a  game  of  guess-work.  The  notes 
to  this  volume  show  an  amount  of  imagination, 
credulity,  and  complacent  assumption  of  knowl- 
edge, that  would  be  amusing  but  for  the  fact  that 
some  of  the  purchasers  of  the  book  may  take  it 
seriously,  as  entitled  to  respect.  A  single  speci- 
men nugget  from  the  editor's  attempts  at  phil- 
ological discussion  may  serve  to  entertain  the 
reader. 

*•  Luxuria"  says  Mr.  Rawlins  (p.  188),  "by 
its  derivation,  implies  a  divergence  from  the  line 


of    right.       Similarly  scelus  is  akin  to  okoXi6<t 
('crooked')." 

Now,  this  is  all  very  pretty  and  ingenious,  but 
unfortunately  Mr.  Rawlins  has  been  misled  by  his 
desire  for  making  etymology  enforce  a  moral 
lesson,  into  a  confusion  of  luxus  from  v'lak,  with 
luocus  from  Vmtc  or  ultimately  v'rik.  On  p.  122 
he  has  not  even  a  great  ethical  purpose  to  plead, 
in  his  attempt  to  explain  dubim  as  cognate  with 
palvu,  pact?,  and  hence  rendered  '  going  two  ways.' 
A  few  references  to  Corssen  would  have  prevented 
such  unnecessary  errors  as  these,  and  many  more 
besides.  H.  T.  Peck. 


TWO  WORKS  ON  PEDAGOGY. 

These  two  books  on  the  same  subject,  by  ex- 
perienced teachers,  have,  as  might  be  expected, 
many  points  in  common. 

Both  authors  are  well  known  in  the  educational 
world,  Dr.  Hewett  being  the  president  of  Illinois 
state  normal  university,  and  Mr.  White  being  the 
superintendent  who  has  undertaken  the  re-organi- 
zation and  development  of  the  Cincinnati  public 
schools. 

Both  books  are  written  after  considerable  ex- 
perience in  teaching,  and  both  insist  on  basing 
pedagogy  on  psychology.  This  is  the  chief  merit 
of  each  of  these  works.  They  tell  us  in  unmis- 
takable language  that  the  day  of  empirical  teach- 
ing is  over,  and  that  hereafter  the  teacher  must 
know  not  only  the  subject  to  be  taught,  but  also 
the  pupil  to  whom  it  is  to  be  imparted.  While 
repeating  that  this  insistence  on  psychology  as  the 
foundation  of  pedagogy  is  the  peculiar  merit  of 
these  books,  yet  we  must  add  that  in  both,  the 
psychological  chapters  are  far  less  valuable  than 
the  strictly  pedagogical.  The  authors  would  seem 
to  have  seen  a  fundamental  truth  in  outline  only  : 
the  power  to  develop  it  and  grasp  it  in  detail  they 
show  little  evidence  of  possessing.  Then,  too, 
their  psychological  nomenclature  and  terminology 
are  not  always  the  best  and  most  exact. 

The  pedagogical  portions  of  these  books,  par- 
ticularly Mr.  White's,  are  very  good.  Mr.  White 
deduces  from  psychology  seven  fundamental  prin- 
ciples of  teaching,  which  are  these  :  1°.  Teaching, 
both  in  matter  and  method,  must  be  adapted  to 
the  capability  of  the  taught ;  2°.  There  is  a  natural 
order  in  which  the  powers  of  the  mind  should  be 
exercised,  and  the  corresponding  kinds  of  knowl- 
edge taught ;  8°.  A  true  course  of  instruction  for 
elementary  schools  cuts  off  a  section  of  presenta- 

A  treatise  on  pedagogy.  By  Edwin  C.  Hbwtstt,  LL.D. 
Cincinnati,  Van  Antwerp,  Bragg,  &  Co.    12°. 

The  elements  of  pedagogy.  By  Emerson  E.  Whits,  LL.D. 
Cincinnati,  Van  Antwerp,  Bragg,  A  Co.    12°. 
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live,  representative,  and  thought  knowledge  each 
year ;  4°.  Knowledge  can  be  taught  only  by  oc- 
casioning the  appropriate  activity  of  the  learner's 
mind;  5°.  The  primary  concepts  and  ideas  in 
every  branch  of  knowledge  must  be  taught  ob- 
jectively in  all  grades  of  school ;  6°.  The  several 
powers  of  the  mind  are  developed  and  trained  by 
occasioning  their  natural  and  harmonious  activity ; 
7°.  In  the  teaching  of  any  school  art,  clear  and 
correct  ideals  should  inspire  and  guide  practice. 

There  seems  to  us  to  be  more  profundity  in  Mr. 
White's  treatment  of  pedagogy  than  in  Mr. 
Hewett'a,  and  for  that  reason  we  recommend  it 
rather  than  the  latter.  Mr.  White's  conception  of 
the  plan  of  methods  in  teaching  is  good,  and  he 
shows  no  disposition  to  push  it  beyond  its  legiti- 
mate limits.  His  chapter  on  teaching  geography 
shows  an  acquaintance  with  the  latest  advances 
in  that  hitherto  greatly  neglected  subject ;  and  the 
syllabus  of  oral  lessons  on  home  geography  brings 
out,  in  a  way  that  any  teacher  ought  to  be  able  to 
appreciate,  the  points  to  be  touched  on  in  such  a 
course,  and  their  connection  with  each  other.  Mr. 
Hewett'a  book  contains  nothing  so  good  as  this,  but 
it  doea  contain  a  short  passage  on  an  entirely 
different  subject  which  deserves  quotation  ;  for  it 
presents  a  question  now  in  the  fore-front  of  all 
educational  discussion.  It  is  as  follows :  "  Teach- 
ing can  never  become  a  profession  in  the  same 
strict  sense  as  law  or  medicine,  so  long  as  the 
majority  of  our  schools  are  in  session  but  for  a  few 
months  in  the  year,  and  pay  such  small  wages  to 
the  teacher  ;  nor  so  long  as  the  oversight  of  the 
work  is  committed  to  persons  outside  of  the  pro- 
fession ;  nor  so  long  as  the  majority  of  teachers 
follow  the  employment  for  a  few  years  only.  But 
the  time  may  come  when  the  person  who  makes 
teaching  a  life-work,  and  who  brings  to  it  the 
talent,  energy,  and  special  preparation  which 
other  professions  demand,  will  receive  all  the 
respect  and  deference  that  are  considered  due  to 
the  members  of  other  professions.  How  soon  this 
time  shall  arrive  depends  chiefly  on  teachers  them- 
selves :  there  is  no  conspiracy  on  the  part  of  the 
people  to  keep  teachers  below  the  position  to  which 
their  worth  entitles  them,  and  it  is  the  solemn 
duty  of  every  teacher  to  make  hi9  full  contribu- 
tion to  the  sum  of  influences  that  shall  raise  teach- 
ing to  the  height  it  ought  to  occupy  by  virtue  of 
its  transcendent  importance." 


That  Prof.  Clifford  Lloyd  Morgan  of  Univer- 
sity college,  Bristol,  is  about  to  publish  a  '  Text- 
book of  animal  physiology,'  is  an  announcement 
that  will  give  great  pleasure  to  those  who  have 
followed  his  previous  work,  especially  the  lucid 


articles  which  occasionally  appear  in  Mind  over 
Professor  Morgan's  signature.  The  volume  aims 
to  satisfy  the  requirements  of  those  who  expect  to 
pass  the  local  examinations  of  Oxford,  Cambiidge, 
and  London  universities.  Its  first  part  deals  with 
the  Anatomy  and  physiology  of  vertebrates,  as  ex- 
emplified by  the  frog,  the  pigeon  and  fowl,  and 
the  rabbit.  In  this  part  there  are  special  chapters 
on  histology,  embryology,  the  genesis  of  tissues 
and  organs,  and  animal  metabolism.  The  second 
part  is  occupied  with  the  structure  and  life-history 
of  some  invertebrate  types ;  viz.,  the  crayfish, 
cockroach,  earthworm,  liver-fluke  and  tape-worm, 
snail,  fresh- water  mussel,  hydra,  vorticelln,  and 
amoeba.  Numerous  outline  woodcuts  have  been 
drawn  specially  for  this  work. 

—  The  following  is  the  report  given  by  the 
Athenaeum  of  the  paper  on  *  Recent  psycho-physi- 
cal researches,'  read  before  the  Aristotelian  society 
on  Feb.  21  by  Dr.  J.  M.  Cartel  1  of  Philadelphia. 
The  lecturer  paid  that  "the  present  business  of 
psychology  seems  to  be  to  investigate  the  facts  cf 
consciousness  by  means  of  observation  and  ex- 
periment. As  an  example  of  the  application  of 
scientific  methods  to  the  study  of  mind,  he  gave 
an  account  of  experiments  he  had  made  on  Ihe 
limits  of  consciousness  and  the  time  taken  up  by 
mental  processes.  It  is  possible  to  measure  with 
great  accuracy  the  time  we  need  to  perceive, 
to  will,  to  remember,  and  to  think.  These  times 
are  quite  constant :  we  can  find  to  the  hundredth 
of  a  second  how  long  it  takes  to  see  the  color  blue, 
or  to  call  to  mind  that  Paris  is  in  France.  We 
thus  find  that  a  word  can  be  seen  in  about  the 
same  time  as  a  single  letter,  that  some  letters  are 
more  difficult  to  see  than  others,  and  get  other 
facte  which  have  practical  and  educational  bear- 
ings. They  are  also  of  theoretic  interest.  Life  is 
not  measured  by  the  years  we  live,  but  by  the 
breadth  and  rapidity  of  our  thoughts.  Besides 
determining  the  rate  at  which  we  think,  such  ex- 
periments in  other  ways  throw  light  on  the  nature 
of  thought,  and  help  us  to  put  the  facts- of  mind 
into  the  great  order  which  is  the  world." 

—  Professors  Horsley  and  Schafer  recently  pre- 
sented a  paper  to  the  Royal  society,  on  some  ex- 
periments made  by  them  upon  the  functions  of  the 
cerebral  cortex.  Professor  Horsley  has  within  a 
year  operated  upon  thirteen  patients,  in  ten  cases 
removing  portions  of  the  brain  and  in  three  cases 
portions  of  the  skull.  In  these  experiments  he 
used  precisely  the  same  anaesthetics  and  antisep- 
tics as  he  had  employed  in  his  experiments  upon 
the  brains  of  monkeys,  and  in  no  case  had  the  pa- 
tient complained  of  any  pain  being  caused  by  the 
operation. 
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COMMENT  AND  CRITICISM. 

The  American  association  for  the  advance- 
ment of  science  has  decided  to  hold  its  thirty-sixth 
meeting  in  New  York  City  during  the  week  be- 
ginning Aug.  10,  1887.  It  therefore  becomes  the 
duty  and  privilege  of  the  scientific  and  educational 
institutions  of  the  city  and  vicinity  to  provide  for 
the  meeting  in  a  manner  which  shall  be  creditable 
alike  to  themselves  and  to  the  metropolis.  The 
Academy  of  sciences,  having  been  asked  to  take 
the  initiative  in  the  matter,  has  appointed  a  com. 
mittee  of  conference  to  secure  concert  of  action 
among  the  several  institutions.  A  meeting  will 
be  held  at  the  Hotel  Brunswick,  at  8  o'clock,  on 
the  evening  of  Friday,  April  29.  The  special  work 
before  this  conference  will  be  the  consideration  of 
ways  and  means,  and  the  formation  of  permanent 
committees,  which,  united,  shall  constitute  a  local 
committee  for  the  meeting  of  the  association. 
This  great  national  gathering  of  scientists  will  be 
an  important  event  in  the  history  of  our  city,  and 
should  mark  an  epoch  in  the  development  of 
scientific  interest  in  the  community.  It  is  highly 
desirable,  therefore,  that  the  association  should 
find  a  cordial  welcome,  and  should  receive  a  kind 
and  degree  of  interest  and  hospitality  worthy  of 
the  great  metropolis. 


The  centennial  anniversary  which  Columbia 
celebrated  last  week,  following  so  closely  Har- 
vard's two  hundred  and  fiftieth  birthday,  is  signifi- 
cant of  the  fact  that  our  larger  institutions  of 
learning  are  growing  old.  They  are  evidences  of 
the  wisdom  of  their  founders,  who,  amid  all  the 
turmoil  and  care  of  opening  up  a  new  country  to 
civilization  and  of  developing  fitting  forma  of 
government,  found  time  to  lay  the  foundations 
for  what  have  since  become  the  leading  colleges 
and  universities  of  the  country.  Columbia's  cen- 
tennial was  more  or  less  fictitious,  since  the  origi- 
nal charter  to  King's  college  bore  the  date  1754 ; 
and  the  annual  commencement  in  June  next  is 
the  one  hundred  and  thirty-third.  The  cele- 
bration was  really,  as  the  official  bulletin  an- 
nounced, of  the  hundredth  anniversary  of  the 
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"revival  and  confirmation  of  the  original  char- 
ter by  the  legislature  of  the  state  of  New  York." 
There  is  much  in  Columbia's  history  and  in  its 
personal  associations  to  make  it  peculiarly  the 
college  of  the  city  of  New  York.  As  Mr.  Coudert 
pointed  out  in  his  admirable  oration,  Columbia  has 
grown  with  the  city's  growth,  and  flourished  with 
the  city's 'prosperity.  The  prominent  men  of  New 
York,  from  Alexander  Hamilton  and  John  Jay  and 
DeWitt  Clinton  to  Hewitt  and  Dix  and  Agnew 
and  Woodford,  are  numbered  among  its  alumni. 
Its  influence,  though  ultra-conservative,  has  been, 
on  the  whole,  for  good.  Under  the  enlightened 
presidency  of  Dr.  Barnard,  the  policy  of  the  col- 
lege has  become  more  liberal  and  aggressive,  and 
to-day  it  is  doing  far  more  for  the  community 
than  it  has  ever  done  before. 


Having  come  so  far  and  done  so  much,  the 
question  is  naturally  raised  as  to  its  future  devel- 
opment. The  public  press  is  urging  that  the  col- 
lege, with  its  associated  schools  of  applied  science, 
of  medicine,  of  law,  and  of  political  science, 
should  organize  itself  into  a  genuine  university, 
and  offer  those  opportunities  for  advanced  in- 
struction and  research  which  its  faculties  and  its 
situation  are  so  well  fitted  to  provide.  The  very 
obvious  answer  to  this  is  that  such  a  scheme 
requires  large  amounts  of  money ;  and  Colum- 
bia has  in  the  past  been  the  recipient  of  almost 
nothing,  while  Harvard,  Cornell,  and  Prince- 
ton have  had  gifts  in  abundance  showered  upon 
them.  Columbia  is  struggling  under  a  heavy 
debt,  and,  until  that  is  removed,  entrance  upon  a 
university  career  is  impossible.  Furthermore,  its 
equipment  is  far  from  complete.  It  needs  a 
physical  and  a  biological  laboratory,  a  depart- 
ment of  comparative  philology,  additional  pro- 
vision for  historical  science,  an  enlargement  of 
the  ludicrously  Bmall  philosophical  department, 
and,  more  than  all,  a  library  fund  which  will 
provide  for  the  book  purchases  that  ought  to  be 
made.  All  these  are  things  not  known,  perhaps, 
to  those  who  are  clamoring  for  a  university,  that 
serve  as  an  effectual  barrier  to  university  develop- 
ment. They  are  details  well  known  to  Columbia's 
management  and  alumni,  but  only  made  public 
by  the  discussions  consequent  upon  the  recent 
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oentennial  celebration.  The  friends  of  the  col' 
lege  are  in  hopes,  that,  now  that  these  obstacles 
to  rapid  development  are  made  known,  they  may 
be  speedily  removed. 


A    MOVEMENT     HAS     BEEN    STARTED  to  f OUnd  a 

laboratory  on  the  New  England  coast,  where  stu- 
dents, teachers,  and  investigators  may  find  facili- 
ties for  the  pursuit  of  biology.  It  is  now  some  years 
since  the  brief  episode  of  the  Penikese  laboratory, 
which  was  founded  by  Mr.  Anderson  and  intrusted 
to  Professor  Agassiz.    During  the  interval,  sum- 
mer schools  of  science  have  multiplied,  and  afew 
of  them  have  successfully  maintained  their  modest 
usefulness.    Of  these,  one  of  the  most  prosperous 
as  well  as  most  needed  was  the  seaside  laboratory 
established  at  Annisquam,  near  Cape  Ann,  six 
years  ago,  by  the  Woman's  education  association, 
with  the  co-operation  of  the  Boston  society  of 
natural  history.  It  has  given  instruction  to  no  less 
than  102  students,  men  and  women  from  many 
states,  who  were  for  the  most  part  teachers.    The 
instruction  has  been  almost  wholly  gratuitous,  and 
the  equipment  of  the  laboratory  meagre ;  but  the 
opportunities  offered  have  been  sought  and  prized. 
As  the  association  does  not  give  permanent  sup- 
port to  any  of  its  enterprises,  and  as  its  committee 
in  charge  of  the  laboratory  was  convinced  of  its 
utility,  they  sent  a  circular  letter  to  teachers  of 
science  in  different  parts  of  the  country,  giving  an 
account  of  the  work  done,  and  asking  for  opinions 
as  to  the  need  of  such  an  institution.    The  letters 
received  were  full  and  explicit,  showing  a  deep 
interest  in  the  project  of  founding  a  seaside  lab- 
oratory of  broader  scope.    The  committee  then 
called  a  meeting,  at  which  there  was  a  large 
attendance  of    naturalists,    the   majority   being 
officers  of  New  England  colleges.    At  this  meet- 
ing the  discussion  showed  a  unanimous  approval 
of  the  work  begun  at  Annisquam  and  an  emphatic 
resolution  to  extend  and  perfect  it.    To  execute 
this  resolution,  a  committee  was  appointed  with 
full  powers  to  establish  a  laboratory  on  an  im- 
proved and  permanent  foundation.     This  com- 
mittee, which  consists  of  Prof.  Alpheus  Hyatt, 
(chairman),  Prof.  S.  F.  Clarke,  Mr.  John  Cum- 
mings,  Dr.  W.  G.  Farlow,  Prof.  E.  L.  Mark,  Miss 
S.  Minns,  Dr.  C.  S.  Minot,  Prof.  W.  T.  Sedgwick, 
Mrs.  C.  C.  Smith,  Mr.  B.  H.  Van  Vleck,  Mr.  Sam- 
uel Wells,  and  Miss  A.  D.  Phillips  (secretary),  is 
endeavoring  to  raise  fifteen  thousand  dollars,  half 
the  sum  to  be  used  for  the  land,  building,  and 
equipment,  the  other  half  to  be  applied  as  a  guar- 


anty fund  for  the  expenses  during  five  years.  It 
is  to  be  hoped  that  all  those  will  respond  liberally 
to  this  appeal,  who  are  interested  in  improving 
the  methods  of  education  and  in  contributing  to 
the  advancement  of  science.  Subscriptions  may 
be  sent  to  any  member  of  the  committee,  or  to  the 
treasurer,  Mr.  Samuel  Wells,  31  Pemberton  Square, 
Boston,  Mass. 


The  advantages  of  the  prospective  laboratory  are 
manifold.    The  demand  for  natural-history  teach- 
ing has  rapidly  increased  in  America.  Colleges  and 
schools  are  seeking  teachers  competent  to  give  in- 
struction in  botany  and  zoology ;  but  teachers  have 
difficulty  in  fitting  themselves  in  these  sciences,  be- 
cause they  lack  opportunity  to  obtain  suitable  train- 
ing.    An  additional  obstacle  to  the  thorough  and 
practical  study  is,  that  many  of  the  most  impor- 
tant types  of  plants  and  animals  are  exclusively 
marine,  having  no  inland  representatives.    It  is 
impossible  to  give  good  biological  instruction  with- 
out immediate  familiarity  with  the  principal  types 
of  living  organisms.     The  new  laboratory  is  in- 
tended to  offer  practical  training  in  biology  with 
special  reference  to  marine  forms.    It  is  hoped 
that  its  work  in  this  field  will  render  it  a  valuable 
factor  in  education.    The  laboratory  will   also 
supply  collections  and  materials  for  class-work  to 
schools  and   colleges.     Advanced    workers  and 
specialists  will  have  facilities  such  as  have  not 
existed  in  this  country  hitherto,  although  they 
have  been  available  in  the  different  biological 
laboratories    sustained    by    Germany,    France, 
Austria,     Italy,     England,    Scotland,    Holland, 
Sweden,   and  Russia.    The   inestimable  benefits 
which    have    ensued   from    the   discoveries   of 
biologists,  and  the  profound  influence  of  their 
science  upon  modern  thought,  fully  justify  the 
attempt  to  found  a  laboratory  for  biological  in- 
vestigation.   The  experience  of  the  marine  stations 
in  Europe,  of  the- summer  school  at  Annisquam, 
Mass.,  referred  to  above,  and  of  the  more  southern 
laboratory  of  the  Johns  Hopkins  university,  have 
established  beyond  dispute  the  great  value  to  edu- 
cation and  to  science  of  such  institutions.    The 
proposed  plan  of  the  laboratory,  which  will  be 
opened  this  summer  if  the  necessary  means  are 
obtained,  may  be  briefly  described  so  far  as  settled. 
The  management  will  be  intrusted  to  the  follow- 
ing board  of  trustees :  Prof.  W.  G.  Farlow,  Miss 
Florence  M.  Cushing,  Prof.  Alpheus  Hyatt,  Dr. 
Charles   S.   Minot,  Miss   Susanna   Minns,  Prof. 
William  T.  Sedgwick,  Samuel  Wells,  Esq.     It  is 
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intended  to  secure  a  location  at  a  point  on  the 
New  England  coast  where  the  fauna  and  flora 
are  abundant  and  varied,  and  the  cost  of  living 
moderate ;  to  build  a  laboratory  with  two  stories, 
the  lower  story  having  accommodations  for  teach- 
ing twenty-five  persons,  the  upper  story  having 
work-places  for  investigators ;  to  furnish  aquaria, 
microscopes,  microtomes,  glassware,  etc.,  and  a 
constant  supply  of  water  for  aquaria ;  also  to  have 
a  convenient  landing,  boats,  collecting-apparatus, 
etc.  Of  course,  to  insure  the  permanency  and 
full  usefulness  of  the  laboratory,  a  considerable 
endowment  fund  must  be  ultimately  obtained,  but 
so  much  can  perhaps  not  be  hoped  at  the  start. 


Pasteur,  who  is  now  sixty-four  years  old,  was 
last  winter  sent  by  his  physician  to  Italy  for  his 
health,  and  is  only  just  returning  to  Paris.  Under 
date  of  April  1,  in  a  letter  to  his  friend  Mr.  Jules 
Marcou  of  Cambridge,  which  the  latter  kindly 
permits  us  to  use,  he  writes  from  Arbois  in  the 
Jura  that  he  hopes  to  live  to  welcome  the  earliest 
publications  of  the  Institut  Pasteur,  and  adds, 
"  We  have  just  purchased  eleven  thousand  square 


meters  of  land,  and  the  subscription  has  reached 
the  sum  of  nearly  two  million  francs ;  it  is,  how- 
ever, very  insufficient,  for,  if  we  spend  twelve 
hundred  thousand  on  land  and  buildings,  the  in- 
come from  the  remainder  will  be  much  too  small. 
Oh  !  if  only  some  American  millionnaire  were  in- 
spired with  an  enthusiasm  for  this  work  !  I  hope 
that  when  we  are  incorporated,  and  this  will  be 
soon,  we  shall  be  better  endowed.  We  shall  then 
be  able  to  receive  legacies.  To  proceed  suitably 
and  with  full  independence,  we  should  have,  ac- 
cording to  my  estimates,  three  and  a  half  million 
francs.  I  am  confident.  The  future  is  ours.  The 
prophylactic  treatment  of  rabies  continues  to  do 
well.  Very,  very  rarely  are  there  failures,  and 
all  in  cases  where  exceptional  circumstances  ap- 
pear. There  has  been  but  one  failure  since 
the  first  of  January  and  more  than  five  or 
six  hundred  cases  treated,  a  multitude  having 
been  most  severely  bitten.  If  we  could  only 
attack  diphtheria,  phthisis,  etc.,  with  success.  We 
are  going  to  attempt  it.  It  is  at  least  a  step 
toward  discovery  to  have  confidence,  and  to  hope 
in  the  result  of  obstinate  labor.1' 


POETRY  AND   MUSIC    OF  SOME   NORTH 
AMERICAN  TRIBES. 

Ethnologists  are  well  acquainted  with  the  fact 
that  there  is  no  people  and  no  tribe  that  has  not 
some  kind  of  poetry  and  music,  but  the  study  of 
this  branch  of  aboriginal  literature  has  hardly 
been  begun.  We  will  give  here  a  few  examples 
of  aboriginal  poetry  which  will  show  that  the 
mind  of  the  native  enjoys  as  well  the  beauties  of 


nature  as  we  do ;  that  he  expresses  his  grief  in 
mournful  songs,  and  appreciates  humorous  con- 
ceptions. No  people  is  more  fond  of  music  than 
the  Eskimos,  the  inhabitants  of  the  extreme  north. 
Though  most  explorers  affirm  that  their  music  is 
nothing  but  a  monotonous  humming,  the  follow- 
ing tunes  and  texts,  which  were  collected  by  me 
in  Baffin  Land,  will  show  that  this  is  not  true. 
Here  is  a  song  describing  the  beauties  of  summer: — 


A   -    ya,  A  -  ya 


ya       a  -  die  -  nai  -  pa, 


a-dle-nai-ta-ri-va 
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lek  -  ju-  a      u  -  na      an  -  ya  -  ra  -ta  -  ra-men,  A  -  ya 


y»» 


A  -  ya,    -    ya,       A  -  ya. 


Only  the  first  line  is   given    in    the    Eskimo 
language.    The  translation  is,  — 

"Aya! 
Ayaya,  it  to  beautiful,  beautiful  it  to  out-doors  when  the 

summer  comes  at  last. 
Ayaya,  ayaya,  aya! 

Ayaya,  it  to  beautiful,  beautifuljit  to  out-doors  when  the 

reindeer  begin  tooome, 
Ayay  a,  ayaya,  aya  I 


Ayaya,  when  the  roaring  river  rushes  from  the  hills  in 

summer. 
Ayaya,  ayaya,  aya ! 

Ayaya,  there  to  no  reason  for  me  to  be  mournful  when  the 

gulls  cease  crying. 
Ayaya,  ayaya,  aya  I 

Ayaya,  plenty  of  meat  I  shall  have  and  plenty  codfish. 
Ayaya,  ayaya,  aya ! 

Ayaya,  it  to  beautiful,  beautiful  it  to  out-doors  when  the 

summer  comes  at  last. 
Ayaya,  ayaya,  aya  ! " 
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•  It  was  in  the  midst  of  winter  that  I  heard  this 
song  for  the  first  time.  After  a  long  and  lone- 
some journey  over  the  ragged  highlands  which 
form  the  west  coast  of  Davis  Strait,  almost  ex- 
hausted by  want  of  food  and  the  exertions  of 
driving  and  hauling  the  heavy  sledge  over  rocks 
and  steep  snow-banks,  we  had  arrived  on  the 
coast  of  Davis  Strait,  and  struck  a  track  that  led 
to  the  Eskimo  village.  No  white  man  had  ever 
visited  this  part  of  the  coast,  and,  the  men  being 
out  hunting,  the  women  and  children,  who  had 
frequently  heard  of  the  KadJunait  ('  the  whites '), 
rushed  out  of  the  huts  when  they  saw  the  sledge 
coming  with  an  unknown  dog-team  and  an  un- 
known driver.  When  they  discovered  him  to  be 
a  white  man,  their  excitement  reached  the  highest 
pitch,  and  they  burst  out  in  a  wild  dance  and 


chorus,  singing  the  joyful  song  of  summer.  This 
song  was  the  most  popular  one  at  the  time.  It 
was  composed  by  an  Eskimo  living  farther  north, 
*  Snowwind '  (Kenningnang)  by  name,  and  had 
spread  rapidly  over  all  the  settlements. 

This  man  belonged  to  a  family  of  poets.  His 
nephew,  Utityak,  had  composed  a  well-known 
satirical  song.  One  fall,  when  hunting  on  the  ice, 
a  strong  gale  set  in,  and  the  ice  broke  up,  separating 
the  unfortunate  youth  from  the  land  and  from  his 
companions.  Several  days  he  drifted  on  the  floe 
at  the  mercy  of  the  winds.  Heavy  snow-falls 
covered  the  drifting  ice,  the  swell  broke  up  the 
floe,  and  death  stared  at  him  continually.  Yet  he 
did  not  despair,  nor  even  lose  his  temper,  but,  in 
mockery  of  his  own  misfortune,  he  composed  the 
following  song :  — 


<^_-. 


:* 


Well      this        is       nice       in  -   deed,      this 


is 


nice! 


t 


Well 


i 
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i 
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thifl       is       nice        in  -  deed,  yes,      this     is     nice     in  -  deed,     this     is      nice ! 


"Aya! 
It's  glorious  on  the  ice  I 
Here  It's  nice  I 
Behold  my  lonesome  path, 
All  snow  and  slush  and  ice  ! 
This  Is  nice ! 

"Aya! 
It's  glorious  on  the  Ice ! 
Here  it's  nice ! 
Behold  my  native  land  ! 
It's  snow  and  slush  and  ice ! 
This  is  nice  I 

44  Aya! 
Awaking  from  my  slumbers  in  the  dawn, 
Monotonous  fields  of  ice 
And  gloomy  lanes  of  water 
I  behold. 


"Aya! 
Oh,  when  I  reach  the  land 
It  will  be  nice. 

When  will  this  roaming  end  ? 
When  will  I  be  at  homeT 
Then  it's  nice ! " 

Beside?  these  modern  songs,  the  Eskimos  have 
many  ancient  ones,  some  of  which  are  incanta- 
tions, while  others  form  part  of  the  old  traditions. 
Most  of  these  are  mere  recitativos,  as  the  song  of 
the  boy  who  was  stolen  by  the  sea- monster  Kal- 
opaling.  He  was  playing  on  the  ice  near  a  crack, 
and  when  he  saw  a  man  and  a  woman  who  in- 
tended to  recover  him,  he  sang,  — 
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In  -  ung, 
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ma  -  qong,      ti-ki-tong,      ai  -  pa.        Ka-pi  -  tel-ing    ai  -  pa  mirqosailing. 


i.e., '  Two  men  are  coming,  one  with  a  jacket,  the 
other  with  a  bird-skin  dress ; '  upon  which  Kalopa- 
ling  came  and  took  him  to  the  bottom  of  the  sea. 
Some  other  songs  are  lullabies,  or  sung  while  play- 
ing ball. 

During  the  festivals,  singing  is  one  of  the  prin- 
cipal amusements.  Duels  in  singing  are  fought, 
each  man  trying  to  outdo  the  other.  Then  the 
singer  strips  off  his  jacket,  takes  the  hand-drum, 


the  edge  of  which  he  beats  with  his  wrist  or  a 
small  drum-stick,  and,  swinging  his  body  accord- 
ing to  the  rhythm,  sings  the  song  he  has  composed 
for  the  purpose,  or  mocks  his  opponents  by  prais- 
ing his  own  exploits  and  skill,  and  making 
fun  of  their  awkwardness  and  laziness.  Then  the 
women,  who  sit  nearest  the  wall  of  the  snow-hut, 
join  the  chorus,  4  Aya,  aya,1  while  the  men  sit 
silent,  and,  as  their  turn  comes,  take  the  stand. 
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The  Eskimos  have  two  different  types  of  tunes, 
the  one  corresponding  to  our  major,  the  other  to 
our  minor  key.  In  the  first  group  the  fourth  is 
wanting,  the  scale  being  in  reality  identical  with 
the  wide-spread  one  :  c,d,  e,  g,  a.  The  minor  key 
has  the  following  notes  :  B,  c,  d,  e  flat,  f,  g. 

We  will  give  a  few  tunes  from  another  country, 
belonging  to  a  people  of  widely  different  ethno- 
logical character.  The  author  collected  them 
among  different  tribes  of  Indians  of  British  Co- 
lumbia. While  the  Eskimo  prefers  the  solo  chant, 
these  Indians  either  sing  the  whole  song  in 
chorus,  or  have  some  kind  of  responsorium,  the 
first  singer  singing  the  whole  text,  while  the  rest 
join  in  a  refrain  or  in  the  second  half  of  the  verse. 
As  the  rhythm  i9  very  complicated,  and  keeping 
time  is  one  of  the  principal  demands  of  the  Indian 
chorus,  a  singing-master,  who  instructs  the  men, 
is  found  in  every  village.  In  the  fall,. before  the 
time  of  festivals  begins,  he  gathers  the  men 
about  him  every  day,  and  walks  up  and  down  the 
street  of  the  village,  teaching  them  to  sing  the 
tunes  which  are  used  at  the  winter  dances  and  at 
other  feasts. 

The  scene  of  a  feast  is  extremely  picturesque. 
Along  the  elevated  bench,  which  is  built  along 
the  walls  of  the  large  wooden  house,  mats  are 
spread,  upon  which  the  guests  who  are  invited  to 
partake  in  the  feast  sit  down,  wrapped  up  in  their 
cedar-bark  or  woollen  blankets,  which  they  wear 


as  the  Romans  wore  the  toga.  The  long  raven 
hair  is  kept  back  by  a  gay  kerchief  or  a  piece  of 
skin  tied  round  the  head.  One  man  has  the  large 
drum,  which  is  a  good-sized  box  of  bent- wood, 
with  the  host's  crest  painted  on  the  side  ;  several 
others  have  carved  sticks  for  beating  the  time.  In 
the  middle  of  the  house  a  blazing  fire  is  burning, 
in  which  stones  are  heated,  to  be  thrown  into  the 
large  wooden  kettles,  thus  making  the  water  boil 
for  cooking  the  meat.  When  all  the  guests  are 
in,  four  songs  are  sung  before  dinner  can  be  served. 
The  time  is  beaten  with  the  drum  and  the  carved 
sticks,  the  rest  of  the  men  clapping  their  hands. 
At  the  large  winter  festivals  the  rhythm  of  these . 
four  songs  is  prescribed  by  long  usage.  The  bars 
of  the  first  are  in  five-eighths  time  ;  two  have  a 
fast  movement ;  the  last  one  is  solemn  and  slow :  — 
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The  rhythm  of  the  songs  themselves  is  very  irreg- 
ular.   Here  is  an  example  :  — 
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Ya  -   hai    -  ya  -  ha,    hai-ya  -  ha bai-ya,  ha-ya,  he  -  ya,    he  -  ya  -  he,     hai-ya,  ha-ya,  he  -  ya, 


Drams,  wtickg  and  clapping. 
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he  -  ya  -  he,     hai-ya,  ha-ya,  he  -  ya,  he  -  ya  -  he,     hai-ya,  ha-ya,  he  -  ya,    he  -  ya,  ne  -  ya. 


The  text  of  some  songs  of  these  Indians  is  highly 
poetical,  as  that  of  the  following  responsorium,  — 
a  mourning  song  that  moves  in  a  slow  and  solemn 
rhythm.  A  chief  who  had  lost  his  child  sings, 
and  the  mourning  tribe  respond. 

Chief.  —  Don't  mourn  any  more,  don't  mourn. 

Chorus.  —  We  do  not  mourn  any  more. 

Chief.  —  He  went  up  to  play  with  his  brethren  the  stars. 

Don't  mourn  any  more. 
Chorus.  —  We  do  not  mourn  any  more. 
Chief. —  There  he  is  hunting  with  the  hunters  the  nimble 

deer.1    Don't  mourn  any  more. 
Chorui.  —  We  do  not  mourn  any  more. 

»  Hunters  and  deer  are  constellations. 


Chief.— We  will  see  his  beloved  face  in  the  new  moon. 

Don't  mourn  any  more. 
Chorus.  —  We  do  not  mourn  any  more. 

In  another  mourning  song,  the  people,  lamenting 
the  death  of  a  great  chief,  sing,  "  He  fell,  the 
pillar  of  heaven,   and,  falling,   crushed  all  our 

joys." 

These  few  examples  will  show  that  the  mind  of 
the  *  savage'  is  sensible  to  the  beauties  of  poetry 
and  music,  and  that  it  is  only  the  superficial  Ob- 
server to  whom  be  appears  stupid  and  unfeeling. 

Dr.  Franz  Boas. 
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The  case  of  M.  Chauffat,  a  native  of  Haute 
Savoie,  who  has  been  overtaken  by  a  trance  in  a 
French  hotel  in  London,  has  been  exciting  very 
great  interest  among  the  section  of  medical  men 
devoted  to  psychological  studies.  To-day  is  the 
seventeenth  day  of  his  cataleptic  condition,  from 
which  he  shows  no  sign  of  awakening,  and  the 
administration  of  food  is  not  a  little  difficult. 
Chauffat  has  been  a  patient  of  the  famous  Dr. 
Charcot,  in  the  Salpetri&re  hospital  in  Paris,  where 
a  large  number  of  experiments  are  now  being  con- 
ducted upon  hypnotizing.  Dr.  Charcot,  however, 
particularly  wishes  it  to  be  understood  that  Chauf- 
fat is  not  a  hypnotized  subject.  The  general  state 
of  his  body  is  good,  the  temperature  and  pulse  being 
normal,  though  the  respiration  is  subject  to  great 
variation,  changing  from  15  to  28  in  the  course  of 
a  few  hours.  The  only  way  in  which  be  can  be 
aroused  sufficiently  for  the  administration  of  food 
is  by  directing  a  strong  ray  of  light  on  to  his  eyes. 
An  examination  of  them  by  the  eminent  oculist, 
Mr.  Brudenell  Carter,  showed  that  all  the  vessels, 
both  veins  and  arteries,  were  much  contracted  and 
very  small.  Both  sides  of  the  body  are  alike  in 
their  condition,  though  the  cataleptic  condition 
is  stronger  in  the  limbs  than  in  the  trunk.  The 
most  extraordinary  feature  of  the  case  is  the  re- 
markable results  obtained  by  gently  stroking 
Chauffat's  arm.  The  limb,  if  raised  upright,  re- 
mains in  that  position  indefinitely ;  and,  when 
certain  nerves  are  stroked,  the  fingers  clinch 
tightly,  the  blood  is  forced  from  the  extremity, 
the  hand  and  fore-arm  turn  slowly  round  to  the 
right  till  the  strain  is  so  great  that  the  muscles 
stand  out  rigidly,  the  limb  being  perfectly  rigid. 
On  the  other  hand,  the  most  gentle  touch  or  strok- 
ing of  the  flexor  of  the  fore -arm  is  sufficient  to 
relax  the  whole.  Without  doubt,  Chauffat's  case 
is  one  of  the  most  remarkable  of  the  kind  that  has 
occurred  in  England,  although  they  are  more  fre- 
quently to  be- met  with  in  France.  The  following 
extract  from  the  Proceedings  of  the  Royal  society 
of  Edinburgh  for  Feb.  19,  1816,  has  recently  been 
published,  and  has  an  interesting  bearing  on  the 
case. 

"  Dr.  Brewster  communicated  an  account  of 
the  sleeping  woman  of  Dunninald,  near  Montrose, 
drawn  up  by  the  Rev.  James  Brewster,  minister 
of  Craig.  Margaret  Lyall,  aged  21,  daughter  of 
John  Lyall,  laborer,  of  Dunninald,  was  first 
seized  with  a  sleeping  fit  on  the  27th  of  June, 
1815,  which  continued  to  the  80th  of  June  ;  next 
morning  she  was  again  found  in  a  deep  sleep  —  in 
this  state  she  remained  for  seven  days,  without 
motion,  food,  etc. ;  but  at  the  end  of  this  time,  by 
the  moving  of  her  left  hand  and  by  plucking  at 


the  coverlet  of  the  bed  and  pointing  to  her  mouth, 
a  wish  for  food  being  understood,  it  was  given 
her.  This  she  took,  but  still  remained  in  her 
lethargic  state  till  Tuesday,  the  8th  of  August, 
being  six  weeks  from  the  time  she  was  seized  with 
the  lethargy,  without  appearing  to  be  awake,  ex- 
cept on  the  afternoon  of  Friday,  the  80th  of  June. 
For  the  first  two  weeks  her  pulse  was  generally 
about  60,  and  previous  to  her  recovery  at  70  to  72. 
Though  extremely  feeble  for  some  days  after  her 
recovery,  she  gained  strength  so  rapidly  that  be- 
fore the  end  of  August  she  began  to  work  at  the 
harvest  on  the  lands  of  Mr.  Arkley,  and  continued 
without  inconvenience  to  perform  her  labour. 

"  The  account  is  drawn  up  by  the  clergyman  of 
the  parish,  and  is  accompanied  with  the  medical 
report  of  the  surgeons  who  attended  ;  to  whose 
attestations  are  added  those  of  Mr.  Arkley,  the 
proprietor  of  Dunninald,  and  Lyall,  the  father, 
and  is  in  every  respect  entitled  to  the  fullest 
credit." 

The  term  'hypnotism'  was  first  introduced 
many  years  ago,  by  Mr.  Braid,  a  surgeon  of  Man- 
chester, to  whom  the  demonstration  of  the  con- 
dition was  first  due.  An  account  of  his  work  is 
given  in  Dr.  W.  B.  Carpenter's  '  Mental  physiol- 
ogy,' pp.  601  -  610.  The  subject  has  very  recently 
been  revived,  and  has  formed  the  subject  of 
several  curious  experiments  in  the  Salpetriere 
hospital  and  elsewhere.  According  to  the  Zeit- 
schrift  f&r  Elektrotechnikt  experiments  have 
shown  that  there  was  no  difficulty  in  producing 
all  the  ordinary  hypnotic  effects  upon  a  distant 
subject  by  means  of  a  telephone.  The  present 
writer,  however,  has  not  been  able  to  verify  the 
statement. 

Rumors  of  important  telegraphic  and  telephonic 
discoveries  come  to  us  from  Belgium,  as  having 
been  made  by  von  Rysselberghe,  but  details  are 
at  present  wanting.  It  is  certain,  however,  that 
arrangements  are  in  progress  for  the  establish- 
ment of  a  telephone-line  between  Paris  and  Lon- 
don. 

At  the  Colonial  conference  now  assembled  in 
London,  some  striking  facts  were  put  forward  by 
Mr.  Pender,  chairman  of  the  '  Eastern  telegraph 
company,'  as  to  the  debt  which  commerce  owes  to 
science.  Twenty  years  ago  there  were  scarcely 
2,000  miles  of  submarine  cables :  now  there  are 
107,000  miles,  of  which  all  but  7,000  are  under 
British  control  (the  total  cost  being  $185,000,000); 
and  "  cables  can  at  the  present  time  be  laid  with 
comparatively  little  risk  of  breakage,  and  with 
an  almost  certainty  of  efficient  repair."  The 
total  land-liues  are  estimated  at  1,750,000  miles, 
costing  $260,000,000.  W. 

London,  April  9. 
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EXPLORATION  AND  TRAVEL. 
The  Stanley  expedition  and  Emin  Pasha. 

While  Stanley  is  proceeding  up  the  Kongo  to 
relieve  Emin  Pasha,  news  has  been  received  that 
the  latter  is  safe  and  well,  though  unable  to  leave 
his  province.  A  Somali  trader  from  Uganda  has 
arrived  at  Zanzibar,  confirming  former  news  that 
Emin  Pasha  was  established  at  Wadelai.  He  had 
two  small  steamers  jplying  on  the  White  Nile  and 
on  lake  Mvutan.  In  November,  four  months 
later  than  the  advices  brought  by  Dr.  Junker, 
Emin  Pasha  visited  the  capital  of  Unyoro,  which 
is  situated  on  ihe  north-west  shore  of  the  Albert 
Nyanza.  He  was  accompanied  by  Dr.  Vita  Has- 
san, ten  Egyptian  officers,  three  Greeks,  and  four 
negroes.  From  there  he  sent  a  message  to 
Mwanga,  the  young  king  of  Uganda,  requesting 
an  audience.  The  king  consented  to  receive  him 
if  he  came  without  his  followers,  and  Emin  Pasha 
thereupon  went  lo  him,  accompanied  by  Dr.  Vita 
Hassan  and  the  three  Greeks.  After  he  had 
staid  seventeen  days  with  the  king,  he  asked  for 
permission  to  pass  through  his  territory  toward 
Zanzibar ;  but  Mwanga,  upon  hearing  this  request, 
ordered  them  to  return  the  way  they  came.  The 
Somali  who  made  this  statement  says  that  the 
messengers  despatched  from  Zanzibar  to  inform 
Emin  Pasha  that  Stanley  had  gone  with  an  ex- 
pedition by  way  of  the  Kongo  to  rescue  him,  were 
detained  in  Unyanyembe.  The  frequent  newB 
from  Emin  reaching  us  by  way  of  Zanzibar  en- 
courages us  to  hope  that  he  will  succeed  in  leaving 
the  district  in  which  he  is  now  imprisoned. 

Meanwhile  Stanley  is  proceeding  by  the  Kongo 
route,  and  Tippo-Tip's  couriers  are  on  the  way 
to  Stanley  Falls  in  order  to  make  preparations  for 
tbe  northward  journey.  Stanley's  observations 
and  plans  are  set  forth  at  some  length  in  two  let- 
ters from  Zanzibar  published  in  the  London  Times. 
On  leaving  Zanzibar  on  board  the  Madura,  his  ex- 
pedition numbered  709  men.  The  contract  he 
made  with  Tippo-Tip  is  of  considerable  interest. 
He  found  this  enterprising  trader  to  be  of  far 
greater  importance  than  in  1877,  when  be  escorted 
Stanley's  caravan  to  the  Kongo.  It  is  practically 
in  his  power  to  close  the  roads  leading  from  the 
east  coast  to  the  upper  Kongo.  Stanley  engaged 
him  and  bis  followers  to  accompany  him  from 
Stanley  Falls  to  the  region  north  of  Lake  Tangan- 
yika, and  to  have  the  ivory  belonging  to  Emin 
Pasha  —  which,  according  to  Dr.  Junker,  amounts 
to  seventy-five  tons  —  carried  back  to  the  Kongo. 
But,  besides  this,  he  has  appointed  him  governor 
of  the  Stanley  Falls  station,  which  was  lost  to  the 
Arabs  some  time  ago.  It  will  be  remembered 
that  the  object  for  which  the  station  was  es- 


tablished was  to  prevent  the  Arabs  from  ex- 
tending their  influence  farther  down  the  Kongo. 
Since  the  loss  of  the  station,  they  descend  the 
river,  and  are  said  to  have  reached  the  Ban- 
galla  station.  Tippo-Tip's  duties  will  be  princi- 
pally to  defend  Stanley  Falls,  in  the  name  of 
the  state,  against  all  Arabs  and  natives.  The 
flag  of  the  station  will  be  that  of  the  state.  At 
all  hazards,  he  is  to  defeat  and  capture  all  persons 
raiding  the  territory  for  slaves,  and  to  disperse  all 
bodies  of  men  who  may  be  justly  suspected  of 
violent  designs.  He  is  to  abstain  from  all  slave 
traffic  below  the  Falls  himself,  and  to  prevent  all 
in  his  command  from  trading  in  slaves.  In  order 
to  insure  a  faithful  performance  of  bis  engage- 
ments with  the  state,  a  European  officer  is  to  be 
appointed  resident  at  the  Falls.  By  this  contract, 
the  upper  Kongo  is  actually  surrendered  to  the 
Arabs,  for  those  Arabs  who  were  to  be  prevented 
from  descending  the  Kongo  beyond  Stanley  Falls 
are  Tippo-Tip's  men,  who,  to  be  sure,  will  not  ab- 
stain from  the  profitable  slave  trade  on  tbe  Kongo, 
as  demanded  by  this  contract.  Stanley's  action, 
and  Baumann's  description  of  Stanley  Falls  in 
the  Proceedings  of  the  Geographical  society  of 
Vienna,  show  that  the  Arabs  are  actually  the 
masters  of  the  upper  Kongo,  and  that  tbe  Kongo 
Free  State  is  utterly  powerless  there. 

As  the  fate  of  Emin  Pasha  forms  the  central 
point  of  interest  in  Central  Africa,  some  biograph- 
ical notes  may  be  welcome.  According  to  Dr. 
Wolkenhauer  (Deutsche  geogr.  Bldtt.,  1887,  No.  1), 
his  name  is  Eduard  Schnitzer,  not  Schnitzler,  as  he 
was  generally  called.  He  was  born  at  Oppeln,  in 
Prussian  Silesia,  in  1840,  but  his  family  removed 
soon  after  his  birth  to  Neisse.  After  having  gone 
through  the  gymnasium  of  that  town,  he  studied 
medicine  at  the  university  of  Breslau,  and  passed 
his  examinations,  about  1864,  at  Berlin.  His 
favorite  studies  from  early  boyhood  were  natural 
sciences,  more  particularly  zoology,  and  he  had 
always  longed  to  visit  foreign  countries.  Having 
passed  his  examinations,  he  went  to  Turkey,  and 
was  appointed  physician  of  the  district  and  port 
of  Antivari.  In  1870  he  became  attached  to  the 
household  of  Ismael  Hacki  Pasha,  whom  be  fol- 
lowed to  Trebizond,  Erzerum,  Constantinople,  and 
Yanina.  When  his  patron  died,  toward  the  close 
of  1878,  he  accompanied  his  family  to  Constanti- 
nople. After  a  short  visit  to  Germany  in  1875,  he 
returned  to  the  Orient,  and  obtained  an  appoint- 
ment as  surgeon  in  the  Egyptian  army.  Subse- 
quently he  served  under  Gordon  Pasha,  who  ap- 
pointed him  surgeon-general,  and,  in  1878,  governor 
of  the  Equatorial  Province.  His  principal  re- 
searches, besides  his  explorations  and  the  adminis- 
tration of  his  province,  were  ornithological ;  and 
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among  hie  collections  which  were  sent  to  Ger- 
many are  twenty-six  new  species.  It  is  to  be 
hoped  that  the  gallant  explorer  will  soon  be  saved 
from  his  perilous  position,  and  succeed  in  taking 
with  him  his  collections  and  the  valuable  results 
of  his  many  years*  researches  in  equatorial 
Africa. 

Asia. 

The  observations  of  E.  Michael  is  on  the  signs  of 
an  ice-period  in  the  Altai  Mountains,  mentioned 
in  Science,  Feb.  11.  1887,  are  confirmed  by  A.  Bia- 
loveski,  who  found  glacier  deposits,  remains  of 
moraines,  and  glacial  striae  in  the  southern  part 
of  the  Altai  (Nature,  March  81,  1887). 

La  gazette  geographique  says  that  Sarat  Chandra 
Das,  an  Indian  explorer,  who  was  sent  out  by  the 
English  government  in  order  to  study  the  religions 
of  Indo-China.  has  arrived  at  Bangkok.  He  pre- 
tends to  have  explored  the  upper  course  of  the 
Bramaputra  and  Jamdok-Tso  (Palte  Lake),  which 
is  situated  about  fifty  miles  south  of  Lassa. 

Africa. 

The  new  expedition  of  Lieutenant  Wissmann 
left  Luluaburg  Nov.  16,  1888.  The  proposed  field 
of  exploration  is  the  district  between  the  Sankuru 
and  Nyangwe.  He  went  by  steamer  to  the  place 
where  the  Lubi  discharges  into  the  Sankuru. 
From  there  he  will  try  to  go  north  and  to  explore 
the  unknown  region  where  the  Lulongo,  Juapa, 
and  Lomami  have  their  sources  (Mouv.  g&ogr.,  No. 
7).  During  his  stay  in  Luluaburg,  Wissmann  was 
not  idle.  He  and  de  Macar  the  new  commander 
of  the  station,  made  a  reconnaissance  in  the  land 
of  the  Baluba  and  the  basin  of  the  Lubilash. 
They  visited  the  residence  of  Mona  Tenda,  near 
the  river  Lukula.  The  country  is  inhabited  by 
the  Bashilange.  and  densely  populated,  the  vil- 
lages being  built  on  the  summits  of  the  hills.  The 
eastern  bank  of  the  Lukula  belongs  to  the  Baluba. 
While  the  country  west  of  the  river  is  very  fertile, 
the  Baluba  country  forms  an  undulating  prairie. 
Though  its  appearance  is  banen  and  desolate,  the 
population  is  very  numerous.  Unfortunately  the 
visitors  were  attacked  by  the  natives  and  forced 
to  return  to  Luluaburg  (Mouv.  geogr.,  No.  7). 

In  his  letter  to  the  London  Times,  Stanley 
criticises  the  methods  of  colonization  of  the  Ger- 
mans in  eastern  Africa.  He  advises  them  to  pen- 
etrate the  Somali  peninsula  instead  of  establishing 
scattered  stations  in  the  most  unhealthy  regions  of 
equatorial  Africa.  He  proposes  that  they  should 
establish  a  permanent  poet  or  fort  at  the  mouth  of 
the  Jub  or  Rufiji,  and  advance  by  degrees  inland. 
In  fact,  the  German  East  African  association  fol- 
lows a  similar  course  to  the  Kongo  association  by 
establishing  factories  on  the  coast  and  inland. 


The  district  they  selected  for  their  operations  is 
one  of  the  most  important  in  Africa,  and  includes 
all  the  caravan  routes  from  the  upper  Kongo  and 
Nile  to  the  harbors  of  the  east  coast.  Stanley's 
observations  in  Zanzibar  on  the  predominant  in- 
fluence of  the  Germans  and  the  decreasing  power 
of  the  English  do  not  confirm  his  criticism. 

America, 

The  Brazilian  a*dd  Argentinian  commissions  for 
determining  the  disputed  boundary  of  the  territory 
of  the  Missions  were  going  to  meet  in  the  begin- 
ning of  April.  Important  additions  to  our  knowl- 
edge of  the  geography  of  that  district  may  be  ex- 
pected from  their  surveys. 

Antarctic  regions. 

The  cable  informs  us  that  ^ordenskjdld  is  plan- 
ning an  Antarctic  expedition,  and  that  he  assumes 
eighteen  months  for  accomplishing  it.  The  in- 
terest in  Antarctic  exploration  is  rapidly  increas- 
ing everywhere.  The  Royal  geographical  society 
of  London,  the  Scotch  geographical  society,  the 
German  Geographentage,  the  Australian  royal 
society,  have  expressed  themselves  in  favor  of 
Antarctic  explorations,  but  since  Lieutenant  Bove's 
unsuccessful  journey,  this  is  the  first  attempt  of 
organizing  an  expedition. 


NOTES  AND  NEWS. 


The  Elizabeth  Thompson  science  fund,  which 
has  been  established  by  Mrs.  Elizabeth  Thompson 
of  Stamford,  Conn.,  "for  the  advancement  and 
prosecution  of  scientific  research  in  its  broadest 
sense/'  now  amounts  to  $25,000.  As  accumulated 
income  is  again  available,  the  trustees  desire  to 
receive  applications  for  appropriations  in  aid  of 
scientific  work.  This  endowment  is  not  for  the 
benefit  of  any  one  department  of  science,  but  it  is 
the  intention  of  the  trustees  to  give  the  preference 
to  those  investigations  which  cannot  otherwise  be 
provided  for,  which  have  for  their  object  the  ad- 
vancement of  human  knowledge  or  the  benefit  of 
mankind  in  general,  rather  than  to  researches  di- 
rected to  the  solution  of  questions  of  merely  local 
importance.  Applications  for  assistance  from 
this  fund  should  be  accompanied  by  a  full  state- 
ment of  the  nature  of  the  investigation,  of  the 
conditions  under  which  it  is  to  be  prosecuted, 
and  of  the  manner  in  which  the  appropriation 
asked  for  is  to  be  expended.  The  applications 
should  be  foi  warded  to  the  secretary  of  the  board  of 
trustees,  Dr.  C.  S.  Minot,  Harvard  medical  school. 
Boston,  Mass.,  U.S.A.  The  new  grants  will  prob- 
ably be  made  in  May,  1887.  The  following  grants 
have  been  made  :  1.  $300  to  the  New  England 
meteorological  society  for  the  investigation  of 
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cyclonic  movements  in  New  England  ;  2.  $150  to 
Samuel  Rideal,  Esq.,  of  University  college,  Lon- 
don, England,  for  investigations  on  the  absorp- 
tion of  heat  by  odorous  gases ;  3.  $75,  to  H.  M. 
Howe,  Esq.,  of  Boston,  Mass.,  for  the  investiga- 
tion of  fusible  slags  of  copper  and  lead  smelting ; 
4.  $500  to  Prof.  J.  Rosenthal  of  Erlangen,  Ger- 
many, for  investigations  on  animal  heat  in  health 
and  disease ;  5.  $50  to  Joseph  Jastrow,  Esq., 
of  the  Johns  Hopkins  university,  Baltimore, 
Md.,  for  investigations  on  the  laws  of  psycho- 
physics.  The  board  of  trustees  consists  of  H.  P. 
Bowditcb,  president ;  William  Minot,  jun. ,  treas- 
urer ;  Francis  A.  Walker  ;  Edward  C.  Pickering  ; 
Charles  Sedgwick  Minot,  secretary. 

• — The  fish-commission  schooner  Grampus,  re- 
cently finished,  has  been  engaged  during  the 
winter  in  catching  cod-fish  and  gathering  cod- 
eggs,  and  also  in  catching  mackerel.  It  is  the 
purpose  of  the  commission  to  study  the  migra- 
tions of  the  mackerel  from  its  first  appearance 
until  it  enters  the  Gulf  of  Maine.  The  seasons  and 
conditions  favorable  to  spawning  will  he  closely 
observed.  The  migrations  of  menhaden,  blue- 
fish,  and  other  fishes,  will  also  be  studied. 

—  The  conference  of  astronomers  called  by  Ad- 
miral Mouchez.  director  of  the  Paris  observatory, 
for  the  purpose  of  forming  a  plan  of  co-operation 
in  photographing  the  whole  sky,  will  doubtless  re- 
sult in  the  accomplishment  of  this  project.  The 
proposition  is  to  enlist  ten  or  twelve  observatories 
in  the  undertaking,  so  located  that  their  combined 
range  will  take  in  the  whole  sky.  It  is  suggested 
that  each  plate  be  four  degrees  square,  which  if 
adopted,  would  require  eleven  thousand  plates. 
It  is  estimated,  that,  with  an  average  of  one  hun- 
dred plates  per  year  from  eleven  observatories, 
each  plate  covering  four  degrees  square,  it  would 
take  ten  years  to  complete  the  whole  work. 

—  We  learn  from  the  Athenaeum  that  the  Hib- 
bert  lecturer  this  year  will  be  Professor  Sayce, 
and  the  subject  will  be  Assyrian  and  Babylonian 
religion.  The  lectures  will  be  delivered  at  the  end 
of  April  and  during  May,  both  in  London  and 
Oxford.  The  Hibbert  trustees  have  also  in  the 
press  a  work  by  one  of  their  scholars,  Mr.  H.  W. 
Wallis  of  Cambridge,  '  On  the  cosmology  of  the 
Rig  Veda :  a  study  in  Indian  logic.' 

—  Rev.  W.  Lucas  Collins,  editor  of  the  popular 
series  of  *  Ancient  classics  for  English  readers,'  is 
dead. 

—  Professor  Mdbius  of  Kiel  is  the  new  director 
of  the  Zoological  museum  at  Berlin. 

—  Messrs.  B.  Westermann  &  Co.,  New  York, 
have  published  a  second  edition  of  Lemcke's  "  An 


illustrated  grammar  of  skat,  the  famous  German 
game  of  cards  now  attracting  so  much  atten- 
tion." 

—  Entrance  examinations  for  the  Massachusetts 
institute  of  technology  will  be  held  in  Boston, 
Mass.,  on  Thursday  and  Friday,  June  2  and  8; 
also  in  New  York,  Philadelphia,  Montreal,  Chi- 
cago. St.  Louis,  Cincinnati,  San  Francisco,  Wash- 
ington, Nashville,  St.  Paul,  Atlanta,  and  Pitts- 
burgh. 

—  The  Lancet  reports  the  case  of  a  woman 
dying  from  myxedema  whose  temperature  ranged 
from  66°  F.  to  76°  F.,  the  normal  temperature  be- 
ing 98.5°  F.  The  pulsations  of  this  patient's 
heart  were  36,  and  her  respirations  12  to  the  min- 
ute. The  temperature  is  said  to  be  the  lowest 
human  temperature  on  record. 

—  The  New  York  medical  journal  of  April  9 
contains  a  detailed  account,  with  illustrations,  of 
the  induction  balance  and  the  telephonic  probe 
employed  for  the  detection  and  location  of  metal- 
lic masses  in  the  human  body. 

—  The  Boston  medical  and  surgical  journal 
reports  that  a  large  number  of  calves  from  one 
hour  to  three  davs  old  are  said  to  have  been 
slaughtered  in  Herkimer  and  Oneida  counties, 
and  sent  to  New  York,  where  they  are  put  up 
as  *  canned  chicken.' 

—  From  the  report  of  the  hospital  for  Chinese, 
in  Shanghai,  we  learn  that  in  China  small-pox  in- 
oculation is  still  in  vogue.  For  this  purpose  a  rag 
is  moistened  with  the  variolous  matter  and  placed 
in  the  nostril.  That  the  disease  is  prevalent  in 
China  is  easily  understood  after  this  explanation. 

LETTERS  TO   THE  EDITOB. 

\*The  attention  of  scientific  men  is  called  to  the  advantage* 
of  the  correspondence  eolumne  of  SCIENCE  for  placing  promptly 
on  record  brief  preliminary  notices  of  their  inveetigatione. 
Twenty  copiee  of  the  number  containing  hie  communieation 
will  befwrnUhedfree  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  req  ueeted  to  be  as  brief  as  possible.  The 
writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

Mole-lore. 

Here  are  three  items  of  mole  lore  in  the  District  of 
Columbia :  — 

1.  A  mole's  feet  cut  off  and  hung  around  a  child's 
neck  will  help  it  in  teething.  In  some  instances  in 
Virginia  these  odd  amulets  have  been  handed  down, 
I  am  told,  for  generations.  Tbey  are  equally  believed 
in  by  colored  people  of  Maryland.  '  That's  what  the 
old-time  people  say,1  is  the  only  explanation.  The 
superstition  comes  into  the  District  from  both  these 
neighboring  states. 

2.  Once  the  mole  was  an  over-proud  young  lady. 
She  is  condemned  to  travel  under  ground  as  a  pun- 
ishment for  her  pride.  Unlike  the  former,  this  is 
told  with  a  smile,  and  probably  quite  without  belief. 
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It  will  be  readily  recognized  as  a  myth  of  wide  dis- 
persion. Perhaps  the  delicate  far  and  the  grovelling 
habits  of  the  little  animal  account  for  it. 

3.  Once  the  mole  had  eyes  like  other  animal*,  bat 
no  tail.  He  met  a  creature  which  ridiculed  him  for 
his  poverty  in  this  latter  respect.  The  derision 
preyed  on  his  mind,  and,  when  he  met  a  being  who 
could  help  him,  he  petitioned  for  aid.  He  was  told 
that  he  mast  give  ap  his  eyesight  •  So  he  sold  his 
for  bis  tail.'  W.  H.  Babcock. 

DXL,  Aprilia. 


Some  hardy  buds. 

While  in  the  country  two  weeks  ago,  my  wife  cat 
some  branches  from  a  pear  and  a  cherry  tree,  and 
also  from  a  lilac-bush,  and  brought  them  to  the  city. 
At  that  time  the  bads  looked  as  they  had  all  winter ; 
in  fact,  we  thought  the  pear  catting  was  dead.  In 
a  few  days  the  bads  commenced  to  open,  and  to-day 
the  cherry-blossoms  are  out,  as  tbey  would  be  on  the 
tree,  the  blossoms  of  the  pear  are  just  opening,  and 
those  of  the  lilac  are  beginning  to  show.  The  water 
in  which  they  were  placed  has  been  changed  daily, 
and  the  cuttings  kept  in  the  sun  as  much  as  possible. 
It  has  occurred  to  as  that  such  cuttings  might  be 
placed  in  rooms  where  there  are  invalids,  both  in 
homes  and  in  hospitals,  and  give  the  sick  a  taste  of 
the  country  which  they  could  otherwise  not  get.  It 
is  no  less  an  object  of  interest  and  instruction  to  the 
well :  the  daily,  and  I  might  say  hourly,  changes  in 
the  buds  as  they  unfold  are  fascinating  to  watch/and 
even  those  whose  lives  have  been  spent  in  the  coun- 
try have  never  seen  the  gradual  development  of  the 
blossoms  as  they  can  thus  see  them  on  the  severed 
branches.  J.  H.  R. 

Brooklyn,  April  8. 


On  tiptoe. 

While  feeling  honored  that  the  attention  of  so 
eminent  a  physicist  as  Professor  LeConte  should  be  at- 
tracted to  the  question  which  has  been  recently  dis- 
cussed in  Science  under  this  heading,  it  still  seems 
to  me,  as  it  did  when  I  called  the  attention  of  Pro- 
fessor Van  Dyok  to  the  matter,  that  the  lever  is  of 
the  first  order, 

Professor  LeConte  quietly  assumes  that  the  point 
C  (adopting  his  figure,  Science,  ix.  p.  341)  is  the  ful- 


H 


crum,  but  just  there  is  the  question.  Suppose  a  per- 
son sitting  down  to  put  his  toe  against  some  object, 
and,  by  the  same  muscular  action  which  raises  the 
body  on  tiptoe,  to  push  the  object  away.  Here  the 
case  is  evidently  a  lever  of  the  first  class,  the  ful- 


crum being  the  ankle-joint  (£),  and  the  weight  the 
point  of  the  toe's  pressure  ((f). 

Now  suppose,  that,  in  precisely  the  same  way,  he 
presses  his  toe  against  some  firmer  object,  as  a  wall, 
and,  instead  of  poshing  it,  poshes  atmset/away. 

I  fail  to  see  how  it  is  other  than  an  unnecessary 
complication,  at  least  from  a  physiological  stand- 
point, to  suppose  the  fulcrum  and  weight  to  change 
places,  so  as  to  make  the  lever  one  of  the  second 
class.  Further,  in  oases  where  the  result  is  padafHj 
a  movement  of  the  object,  and  partially  of  the  per- 
son's body,  — as  in  rising  «n  tiptoe  upon  a  yielding 
object, — the  complication  of  the  solution  upon  the 
hypothesis  that  the  lever  is  of  the  second  class  is 
further  increased ;  whereas  in  every  case,  since  the 
foot  still  turns  upon  the  ankle-joint  f?,  by  regarding 
it  as  a  fulcrum  and  the  lever  as  of  the  first  class, 
the  conclusion  reached  by  Professor.  LeConte,  that 
P  :W  ::  CB  :  AB,  becomes  an  evident  application  of 
the  general  law  of  mechanics.         Edwin  J.  Pond. 

Austin,  Tex.,  April  18. 


Winds  in  Denver. 

H.  A.  Howe,  in  Science,  No.  216,  asks  "  why  winds 
blow  at  Denver  from  the  north  during  the  day,  and 
from  the  sooth  at  night." 

It  is  for  these  reasons  :  Denver  is  in  a  canon  run- 
ning north  (the  mountains  on  the  west,  a  slight  ele- 
vation on  the  east,  and  a  'divide1  on  the  sooth), 
through  which  flows  Cherry  Creek.  Now,  winds 
invariably  blow  op  canons  during  the  day,  and  down 
them  at  night.  This  brings  the  question  to,  "  Why 
do  winds  blow  up  canons  during  the  day,  and  down 
at  night  ?  "  which  I  take  to  be  the  intended  interrog- 
atory. During  the  day,  the  sun  heats  the  air,  which, 
becoming  light,  rushes  up  the  canons,  while  at  night 
the  air  becomes  cool  and  seeks  lower  altitudes.  Of 
course, the  disturbed  equilibrium  increases  the  wind's 
velocity.  I  think  I  have  crudely  answered  the 
question.  F.  F.  Wtjean. 

Silver  Reef,  Utah,  April  7. 


Geographical  centre  of  the  United  States. 

If  an  area  or  district  of  country  is  mapped  on  a 
projection  of  small  areal  distortion,  the  geograph- 
ical centre  of  the  area  may  be  defined  to  be  the 
centre  of  gravity  of  the  figure. 

The  problem  to  determine  the  centre,  would, 
under  this  definition,  resolve  itself  into  the  question 
of  determining  the  centre  of  gravity  of  a  plane  figure 
of  irregular  outline.  Of  the  various  ways  in  which 
the  centre  of  such  an  area  may  be  found,  the  me- 
chanical ones  are  perhaps  of  easiest  application, 
and,  on  the  whole,  yield  the  most  satisfactory  re- 
sults. 

One  method  consists  in  tracing  the  outline  of  the 
area  whose  oentre  is  to  be  determined,  on  stiff 
cardboard,  then  cutting  out  the  figure  along  the 
boundary  so  traced,  and  balancing  the  resulting 
cardboard  on  a  point ;  which  point  so  found  is  the 
point  sought. 

Another  way  consists  in  cutting  out  the  map,  as 
before,  along  the  boundary-line,  and  then  suspend- 
ing it  behind  a  plumb-line,  so  that  map  and  plumb- 
line  hang  from  the  same  support :  the  projection  of 
the  plumb-line  on  the  map  is  a  line  which  passes 
through  the  centre  of  gravity  of  the  area.  By  sus- 
pending the  map  successively  from  several  differ- 
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ent  points,  a  series  of  lines  will  be  found,  all  of 
which  theoretically  pass  through  the  centre  of  gravity 
of  the  figure. 

Both  of  these  methods  have  been  tried  on  the 
map  of  the  United  States,  and  with  the  following 
result:  — 

A  base  map  of  the  United  States  (scale  about  112 
miles  to  the  inch)  was  cut  out  along  the  boundary, 
and  the  map  so  out  out  suspended  by  a  pin  stuck 
through  it.  From  the  same  pin  a  plumb-line  was 
suspended.  The  map  was  swung  upon  the  pin,  and 
allowed  to  come  to  rest  several  times,  and  its  mean 
position  inferred.  A  line  was  then  drawn  on  the 
map,  representing  the  projection  of  the  plumb-line 
upon  the  map  in  its  mean  position. 

This  process  was  repeated  in  several  positions  of 
the  map,  and  a  series  of  intersections  determined, 

Northernmost  latitude  (Minnesota) 49°  94' 

Southernmost       "       (Florida) 84°  88' 

Mean  latitude 80°  54' 

Northernmost  latitude  (Alaska) 71°  28' 

Southernmost       u       (Florida) 24°  28' 

Mean  latitude 47°  68' 

each  intersection  representing  the  centre  of  gravity, 
resulting  from  a  pair  of  observations. 

The  centre  sought  was  then  assumed  from  an  in- 
spection of  these  points.  From  this  adopted  centre 
a  circle  with  a  radius  of  about  one-sixteenth  of  an 
inch  (some  seven  or  eight  miles  in  nature)  would 
include  all  points  except  two  resulting  from  very 
acute  intersection,  and  which  were  rejected. 

Again,  a  similar  map  was  mounted  on  stiff  card- 
board, and  then  cut  out  along  the  boundary,  as  before. 
This  was  then  balanced  on  the  point  of  a  spindle.  It 
was  balanced  with  the  face  of  the  map  down,  and 
then  with  the  face  up ;  and  both  balancings  agreed 
in  locating  a  point  not  differing  visibly  from  the 
point  determined  by  the  preceding  method. 

This  point,  which  according  to  one  definition  is  the 
centre  of  the  United  States  (Alaska  excluded),  is 
situated  in  latitude  39°.8  north,  and  longitude  98°.8 
west  of  Greenwich.  Platting  this  position  on  the  land- 
office  map,  the  point  is  found  to  be  in  Cora  township, 
Smith  county,  Kan.,  some  ten  miles  south  of  the 
southern  boundary  of  Nebraska,  aud  a  little  to  the 
westward  of  the  middle  of  the  state  of  Kansas. 

These  methods  are  directly  applicable  only  to  oases 
where  the  desired  point  is  included  in  the  given  area. 
Such  is  the  case  with  the  United  States,  excluding 
Alaska. 

If,  now,  we  are  to  determine  the  centre,  including 
Alaska  j  it  will  be  necessary  to  determine  the  geo- 
graphical centre  of  Alaska,  and  then  determine,  on 
the  line  joining  these  two  centres  regarded  as  a 
lever  arm,  the  fulcrum  between  weights  propor- 
tional to  the  areas  of  the  United  States  alone,  and 
of  Alaska  alone. 

The  centre  of  Alaska  was  found  by  the  suspension 
method  only.  The  intersections  were  all  closely 
accordant,  and  locate  the  centre  on  the  head  waters 
of  the  Kuskokwim  River  in  latitude  63°.4  north,  and 
longitude  151°. 5  west.  The  map  used  for  the  pur- 
pose was  the  base  map  of  Alaska  and  adjacent  regions, 
prepared  some  years  ago  by  the  coast  survey. 

These  two  centres  found,  as  above  described, 
were  noted  on  a  base  map  of  North  America,  and 


joined  by  the  projection  of  an  arc  of  a  great  circle. 
This  line  was  then  divided  into  parts  taveteelypro- 
portional  to  the  respective  areas  of  the  United  States 
alone,  and  of  Alaska  alone ;  and  the  point  so  fond 
is  adopted  as  the  centre  sought.  For  this  purpose 
the  area  of  the  United  States  was  taken  as  3,026,000, 
and  of  Alaska,  683,000  square  miles.  The  centre  is 
found  to  be  in  latitude  45°.0  north,  and  longi- 
tude 103°.5  west  from  Greenwich;  which  locates 
it  near  Slave  Butte,  Dakota,  some  twenty-five  miles 
east  from  the  boundary  monument  between  Dakota, 
Montana,  and  Wyoming. 

If  we  assume  that  the  geographical  centre  is  de- 
termined by  the  intersection  of  a  parallel  and  merid- 
ian, which  are  the  means  of  the  extreme  latitudes 
and  longitudes,  then  we  shall  have  for  the  United 
States,  excluding  Alaska,  — 

Easternmost  longitude  (Maine) 66°  57' 

Westernmost        "        ( Washington  Territory) 1*°  47' 

Mean  longitude 96°  62' 

and,  including  Alaska,  — 

Easternmost  longitude  (Maine) 66°  S7' 

Westernmost       "         (Alaska) >87°  88' 

Mean  longitude 187°  14' 

In  the  first  case  (excluding  Alaska)  the  centre  lies 
in  the  Indian  Territory,  some  seven  miles  from  the 
southern  boundary  of  Kansas,  and  about  twenty-five 
miles  a  little  west  of  south  of  Independence,  Mont- 
gomery county,  Kan. 

In  the  second  case  (including  Alaska)  the  centre 
is  found  to  be  in  the  Pacific  Ocean,  about  one  hun- 
dred and  twenty- five  miles  a  little  south  of  west 
from  Gape  Flattery.  This  rather  startling  result 
brings  into  conspicuous  notice  the  extension  of  the 
Alaskan  possessions  to  the  westward. 

The  only  reference  to  the  geographical  centre  of 
the  United  States  that  has  met  our  notice  is  con- 
tained in  the  '  Fourth  biennial  report  of  the  state 
board  of  agriculture  to  the  legislature  of  the  state  of 
Kansas,'  where  it  is  stated,  on  p.  493,  that  "  Kansas 
is  the  central  state  of  the  Union,  the  exact  geograph- 
ical centre  of  the  United  States  being  at  a  point  lying 
within  a  few  miles  of  the  centre  of  the  state." 

Mabous  Baxsb. 
Washington,  D.C.,  April  15. 


Death  of  Dr.  Albert  Kellogg. 

Among  the  recent  deaths  of  scientific  men,  that  of 
Dr.  Albert  Kellogg,  the  veteran  botanist  of  the 
Pacific  coast,  is  made  known  in  the  San  Francisco 
papers. 

He  died  in  Alameda,  Gal.,  on  the  31st  of  March, 
at  the  age  of  seventy-four  years.  He  was  a  native  of 
New  Hartford,  Conn.  For  over  thirty  years  Dr. 
Kellogg  has  been  identified  with  the  botany  of  Cali- 
fornia and  the  adjacent  region,  commencing  Sept.  4, 
1854,  when  he  exhibited  a  drawing  and  specimen  of 
a  plant  from  the  "  salt  marshes  of  the  Bay  of  San 
Francisco,  the  Frankenia  grandifolia,"  at  a  meeting 
of  the  California  academy  of  sciences,  of  which  he 
was  one  of  the  founders.  During  all  these  years  he 
was  constantly  aotive,  either  in  the  field  or  the  her- 
barium. He  was  exceedingly  skilful  with  his  pencil 
and  brush  in  rendering  from  nature,  and  up  to 
nearly  the  last  moment  was  engaged  in  making  draw- 
ings of  the  floral  and  sylvan  species  of  the  Pacific 
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states,  particularly  the  sylva,  with  the  intention  of 
illustrating  a  work  on  the  indigenous  trees  of  Cali- 
fornia. He  must  have  left  a  large  and  valuable 
series  of  figures,  if  not  a  completed  monograph,  of 
the  botanical  forms  of  the  region  referred  to. 

The  published  results  of  his  various  and  prolonged 
investigations  have  appeared  from  time  to  time  in 
the  Proceedings  and  bulletins  of  the  California 
academy  and  elsewhere ;  and  his  name  holds  a  con- 
spicuous place  in  all  of  the  principal  works  relating 
to  the  botany  of  the  western  coast  of  North  America. 

In  1867  he  visited  the  then  Russian  territory  of 
Alaska  in  the  capacity  of  surgeon  and  botanist  to 
the  special  expedition  of  that  year,  having  received 
the  appointment  from  Prof.  George  Davidson,  who 
had  charge  of  the  scientific  division  on  that  occa- 
sion. 

Of  his  personal  qualities,  all  who  knew  Dr.  Kel- 
logg will  bear  testimony  to  his  simplicity,  genuine- 
ness, and  purity,  and  his  invariable  kindly  disposi- 
tion. His  was  altogether  a  rare  and  most  lovable 
character.  It  may  properly  be  said  that  his  nature 
was  in  many  ways  as  attractive  as  the  beautiful  forms 
he  studied.  Considering  the  period  of  his  arrival 
in  California,  and  the  ruling  passion  and  influences 
which  governed  the  community  at  that  time,  as  com- 
pared with  his  refined  tastes  and  quiet  ways  of  life, 
a  most  extraordinary  contrast  is  presented.  In  the 
light  of  ordinary  experience,  it  is  hardly  conceivable 
of  a  human  being,  among  human  beings  of  the  same 
race,  more  absolutely  out  of  place  than  he.  How- 
ever incongruous  the  surging  tide  and  rush  of 
affairs  about  him,  he  held  the  noiseless  tenor  of  his 
way.  His  gentle  life  has  passed.  He  will  be  affec- 
tionately remembered  by  many.  B.  £.  J.  B. 

U.  8.  nat.  mus.,  April  10. 


The  barometer  during  thunder-storms. 

A  sudden  increased  height  of  the  barometric  col- 
umn lasting  a  short  time,  which  almost  invariably 
occurs  with  thunder-storms,  has  recently  attracted 
considerable  attention.  German  writers  claim  that 
notices  of  the  phenomenon  can  be  traced  back  to 
various  observers  in  that  country  for  more  than  one 
hundred  years.  Dr.  Hellman  finds  a  notice  of  it  in 
the  work  of  Herr  J.  J.  Planer  in  the  last  century, 
and  Dr.  Ferrari  finds  a  notice  of  it  in  the  writings  of 
Toaldo  of  Italy  in  1794. 

Mr.  M.  J.  Johnson  spoke  of  it  in  a  paper  read  be- 
fore the  British  association  for  the  advancement  of 
science  in  1855.  Since  the  somewhat  general  intro- 
duction of  barographs,  it  has  been  so  frequently  and 
so  widely  noted,  that  I  think  it  is  now  accepted  as  a 
characteristic  phenomenon  of  thunder-storms. 

Dr.  Cirro  Ferrari,  however,  claims  that  the  little 
ridge  of  increased  pressure  attending  the  thunder- 
storm is  only  a  part  of  the  phenomenon.  In  front  of 
this  ridge  he  claims  that  there  is  a  small  trough  or 
area  of  diminished  pressure,  and  the  most  violent 
part  of  the  thunder-storm  falls  between  the  two. 

There  are,  however,  a  number  of  well-authenticat- 
ed cases  in  which  the  barometer  showed  no  indica- 
tions of  a  diminished  pressure  preceding  the  passage 
of  the  storm,  but  showed  an  increased  pressure  dur- 
ing its  passage.  One  of  the  most  marked  cases  is 
given  in  the  American  meteorological  journal  (vol.  i. 
p.  166),  where  it  is  shown  that  during  the  passage  of 
a  thunder-storm  the  barograph  at  Ann  Arbor,  Mich., 
rose  .13  of  am  inch ;  but  for  ten  hours  preceding, 


and  for  twelve  hours  following,  the  storm,  the  re- 
corded pressure  did  not  vary  perceptibly  from  28.94 
inches. 

No  marked  thunder-storm  has  passed  over  Blue 
Hill  since  the  starting  of  the  barograph  at  the  ob- 
servatory, without  giving  indications  of  an  increased 
pressure  during  the  storm ;  but  only  a  few  have 
given  indications  of  a  diminished  pressure  preceding 
the  storm,  except  the  slow,  steady  fall  of  pressure  in 
a  general  storm,  or  broad  secondary,  within  which 
the  thunder-storm  occurred.  There  have,  however, 
been  a  few  marked  cases  of  a  decided  diminution  of 
pressure  attending  certain  storms.  So  far  as  the 
records  show,  all  of  these  storms  were  attended  by 
very  high  winds.  In  a  few  of  the  cases  the 
sharp  depression  of  the  barometer  lasted  fifteen  or 
twenty  minutes,  and  was  followed  by  a  rise  lasting 
slightly  longer.  One  of  the  most  marked  cases  oc- 
curred on  July  21, 1886,  and  the  depression  lasted  only 
a  few  minutes.  A  copy  of  the  barograph  trace  dur- 
ing this  storm  is  given  in  the  following  diagram. 
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This  thunder-storm,  which  was  characterized  by 
very  vivid  lightning,  lasted  from  about  5  to  5.45 
p.m.  It  was  attended  by  a  most  violent  squall, 
lasting  from  5.12  to  5.17  p.m.,  during  which  a  large 
dog-kennel  was  taken  up  and  smashed  to  pieces, 
rain-gauges  were  overturned,  and  other  damage 
done.  During  this  squall  the  barograph  pencil  fell 
about  .10  of  an  inch,  giving  the  trace  as  seen  on  the 
diagram.  Overlooking  this  sudden  fall,  it  is  seen 
that  there  was  a  gentle  upward  swell  of  the  baro- 
graph curve,  lasting  thirty  or  forty  minutes,  during 
the  passage  of  the  thunder-storm. 

I  am  led  to  infer  that  the  sudden  fall  of  pressure 
was  due  to  the  dynamic  effect  of  the  wind  in  sucking 
the  air  out  of  the  building,  while  the  rise  in  pressure 
was  due  to  other  causes.  It  has  been  found  that  a 
greatly  increased  wind- velocity  usually  precedes  or 
accompanies  the  immediate  beginning  of  a  thunder- 
storm ;  and  it  is  suggested  that  the  diminished  press- 
ure which  has  been  found  by  Dr.  Ferrari  in  front  of 
thunder-storms  is  due  to  the  dynamic  action  of  the 
wind  on  the  barometer  or  its  environment,  something 
like  the  action  of  a  Sprengel  air-pump. 

There  yet  remains,  however,  to  be  explained,  the 
rise  in  pressure  during  thunder-storms.  There  are 
a  number  of  reasons  for  believing  this  not  due  to  a 
lower  temperature  or  falling  rain.  Professor  Wil- 
liam Ferrel,  in  conversation,  suggested  that  this 
also  was  a  dynamic  effect  of  the  wind,  and  was  due 
to  a  reactionary  effect  of  the  sudden  expansion  of  the 
air  ascending  in  thunder-storms,  something  like  the 
recoil  which  takes  place  from  the  sudden  expansion 
of  ignited  powder.  There  are  undoubtedly  very  rapid 
moving  currents  of  air  in  thunder-storms,  and  it  may 
well  be  that  their  sudden  expansion  or  collision  pro- 
duces the  effect  in  question. 
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According  to  the  view  here  presented,  the  follow- 
ing are  some  of  the  actions  and  reactions  taking 
place  in  thunder-storms :  — 

1°.  There  exists  above  the  earth's  surface  strong 
currents  of  air  moving  inward  toward  the  central  line 
or  area  of  the  thunder-storm.  This  is  attested  by  bal- 
loon observations  and  by  observations  of  clouds. 

2°.  There  arises  from  the  sudden  expansion  of  air 
entering  the  vortex  of  thunder-storms  from  beneath 
a  reaction  which  produces  a  compression  of  the  air 
near  the  earth's  surface,  and  a  rise  of  the  barometer. 

3°.  This  compression  causes  the  air  near  the 
earth's  surface  to  tend  outward  in  all  directions 
from  the  centre  of  a  thunder-storm ;  but  the  outflow 
in  moving  storms  is  only  felt,  or  attains  its  greatest 
strength,  on  the  front  of  the  storm,  where  the  direc- 
tion of  the  outflow  is  combined  with  the  progressive 
motion  of  the  storm.  In  tornadoes  the  vortex  usual- 
ly reaches  to  the  earth's  surface,  and  there  is  no 
place  for  a  vertical  reaction ;  but  where  the  vortex 
is  some  distance  above  the  earth's  surface,  there  is 
the  same  evidence  of  a  straight  outblowing  wind 
moving  in  the  direction  of  the  tornado,  as  there  is  in 
a  thunder-storm. 

4°.  This  rapidly  outflowing  current,  by  its  dynamic 
action  on  the  barometer  or  its  environment,  fre- 
quently or  generally  causes  a  depression  of  the 
barometer  in  the  front  of  thunder-storms,  where  the 
outflow  is  most  violent.  H.  Hbllm  Clayton. 

Blue  Hill  meteor,  obeerv.,  April  10. 


Snake  and  snake-like  mounds  in  Minnesota. 

From  time  immemorial  a  certain  mythical  or  super- 
stitious interest  has  attached  itself  to  the  serpent  — 
the  wisest  of  the  beasts  of  the  field  —  amongst  most 
nations,  whether  civilized  or  barbarous,  and  his  pic- 
tured or  sculptured  delineations  have  been  the  occa- 
sion for  much  writing  on  the  part  of  antiquarians. 
In  North  America  the  creature  has  been  depicted  by 
the  ancient  inhabitants  in  various  ways ;  as,  for  in- 
stance, by  carvings  on  rocks,  by  outline  arrange- 
ments of  stones  or  bowlders  placed  on  the  ground, 
and,  more  sparingly,  by  mounds  of  earth.  The  lat- 
ter belong  to  the  class  of  earth-works  known  as 
4  effigies,'  of  which  the  '  Great  Serpent '  of  Adams 
county,  O.,  stands  an  unequalled  representative.  In- 
deed, with  the  exception  of  this  one,  no  mounds  rep- 
resenting snakes  have  hitherto  been  delineated  and 
published,  except  one  or  two  somewhat  dubious 
specimens  in  Wisconsin. 

In  the  course  of  my  surveys  in  Minnesota,  I  have 
met  with  at  least  two  such  effigy-mounds,  which, 
with  some  others  looking  suspiciously  like  tadpoles, 
I  have  drawn  in  plan  for  the  engraver.  They  are 
numbered  and  described  as  follows  :  — 

No.  1  is  situated  on  the  west  side  of  St.  Croix 
Lake,  on  the  town-site  of  Af ton,  Washington  county. 
The  land  here  slopes  toward  the  lake,  and  the  Battle- 
snake  lies  just  above  high-water  mark.  The  head  is 
5£  feet  high,  88  feet  long,  and  56  feet  wide  at  the 
broadest  point,  which  is  also  the  highest,  from  whish 
it  gradually  descends  to  the  4>ody.  Where  the  head 
joins  the  body  the  embankment  is  22  feet  wide  and 
nearly  2J  feet  high.  The  body  is  but  slightly 
curved.  In  the  next  160  feet  the  width  increases  to 
26  feet,  but  the  height  drops  to  2  feet.  From  this 
point  it  gradually  diminishes  to  18  feet  in  width  and 
1  foot  in  height.  Connected  with  the  extremity  or 
tail,  there  are  three  small  mounds  whose  bases  inter- 


look,  thus  forming  the  rattles.  The  last  of  these 
mounds  is  20  feet  long  and  18  feet  wide,  and  the  two 
between  it  and  the  tail  are  each  18  feet  in  diameter, 
and  all  three  are  of  the  same  height  as  the  end  of 
the  tail.  The  total  length  of  this  effigy  is  534  feet. 
On  June  25,  1883,  when  this  survey  was  made,  in  ad- 
dition to  the  snake,  there  were  four  round  mounds 
and  one  embankment  in  the  group.  Formerly  there 
were  other  mounds,  but  they  had  been  demolished. 

No.  2  is  on  the  east  side  of  Spring  Creek,  some 
three  miles  westward  from  Red  Wing.  It  has  a  per- 
ceptible head,  which  is  8  feet  wide  and  1  foot  high ; 
the  neck  is  nearly  7  feet  wide  and  10  inches  in  height. 
From  the  latter  point  the  body  gradually  increases 
its  width  until  the  middle  is  reached,  where  it  is  14 
feet  wide  and  2  feet  high  :  thence  it  decreases  to  the 
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end  of  the  tail,  which  is  8  feet  wide  and  1  foot  high. 
Its  total  length  following  the  curves  is  430  feet.  The 
mound  which  covers  the  body  near  the  head  is  52 
feet  in  length,  36  feet  wide,  and  5  feet  in  height. 
From  general  appearances  it  would  seem  that  it  was 
built  after  the  snake  was  constructed ;  for  the  slope 
of  the  mound  where  it  strikes  the  body  of  the  snake 
is  somewhat  irregular,  and  indicates  that  its  builders 
were  at  a  loss  to  know  how  to  join  them  symmetri- 
cally. These  irregularities  are  not  caused  by  the  dirt 
washing  down  from  the  top  of  the  mound,  for  other- 
wise it  is  perfectly  symmetrical  and  the  base  well 
defined. 

No.  3  is  in  another  group  of  mounds  about  250 
yards  down  the  same  creek  from  the  preceding  one. 
The  head  is  circular  in  form,  being  40  feet  in  diame- 
ter and  3 J  feet  high.    The  body  at  the  junction  with 
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the  head  is  20  feet  wide  and  1£  feet  high,  but  grad- 
ually decreases  to  a  point  97  feet  distant,  where  it  is 
but  14  feet  wide  and  1  foot  high.  Thence  to  the  end 
of  the  tail  it  retains  the  latter  width  and  height.  Its 
total  length,  following  the  curves,  is  290  feet. 

No.  4  is  in  the  same  group,  and  lies  south-west  of 
the  tail  of  No.  3,  35  feet.  The  head  is  circular,  being 
36  feet  in  diameter  and  4  feet  high.  The  body  at 
the  junction  with  the  head  is  16  feet  wide  and  1£ 
feet  high.  From  this  point  it  gradually  decreases  in 
width  to  the  end  of  the  tail,  which  is  12  feet  wide 
and  1  foot  high.  The  extreme  length  of  this  effigy 
is  300  feet.  The  heads  of  Nos.  3  and  4  are  away 
from  the  creek.  In  addition  to  Nos.  3  and  4,  there 
are  nine  small  round  mounds  in  the  group. 

No.  5  is  in  the  same  group  with  No.  2,  and  its 
head  is  40  feet  south-east  from  the  head  of  the  latter, 
and  rests  on  the  edge  of  the  plateau.    The  head  is 
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30  feet  in  diameter  and  4  feet  high.  The  body  at 
the  junction  with  the  head  is  20  feet  wide  and  1  foot 
high,  and  does  not  vary  until  within  20  feet  of  the 
end  of  the  tail.  From  this  width  it  gradually  dimin- 
ishes to  6  feet.  Its  total  length,  following  the 
curves,  is  105  feet. 

No.  6  is  close  to  No.  5,  its  head  being  only  10  feet 
from  the  end  of  the  tail  of  the  latter.  The  head 
differs  from  the  others  in  being  oblong,  and  is  40 
feet  long,  30  feet  wide,  and  3  feet  high.  About  one- 
third  of  the  way  from  the  head  the  body  forks, 
forming  two  tails  of  unequal  length.  Near  the  head 
the  body  is  16  feet  wide  and  1£  feet  high,  and  at  the 
end  of  each  of  the  tails  8  feet  wide  and  1  foot  high. 
Its  greatest  length,  from  the  extremity  of  the  head 
to  the  tip  of  the  longest  tail,  is  105  feet. 

The  heads  of  Nos.  2,  5,  and  6  are  towards  the 
creek,  and,  in  addition  to  them,  there  are  sixteen 
mounds  and  embankments.  Both  of  these  Spring 
Greek  groups  are  on  a  plateau  some  40  feet  above  the 
water,  and  were  covered  with  brush  and  young  tim- 
ber when  the  survey  was  made  (Sept.  5,  1885),  but 
Nos.  3  and  4  are  now  cultivated. 


No.  7  is  near  the  south  ead  of  Lake  Koronis,  west 
of  the  outlet,  in  Meeker  county.  Although  this 
mound  is  serpentine  in  form,  aad  apparently  has  an 
open  mouth,  it  is  hard  to  determine  exactly  what  it 
is  intended  to  represent.  The  head  at  its  widest 
point  is  36  feet  broad  and  2£  feet  high.  The  body 
varies  from  20  feet  in  width  at  its  junction  with  the 
head,  to  34  feet  near  the  middle  and  25  feet  near  the 
end  of  the  tail,   and  is  2  feet  high.    Its  greatest 
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length,  following  the  curve,  is  167  feet.  In  addition 
to  this  stumpy  snake,  there  are  thirty-two  other 
mounds  and  embankments  in  the  group.  Directly 
opposite,  on  the  east  side  of  the  outlet,  there  ia 
another  small  group  of  mounds,  the  largest  of  which 
is  nearly  circular  in  form,  and  is  19  feet  high.  These 
groups  were  surveyed  Nov.  8,  1886. 

The  reader  fond  of  comparison  can,  if  he  pleases 
contrast  these  Minnesota  serpents  with  the  Great 
Serpent  of  Ohio,  by  making  use  of  the  following  di- 
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mensionB  of  the  latter,  as  measured  Feb.  18,  1886 : 
total  length  from  tips  oL  jaws  (if  closed),  following 
the  windings  of  the  body,  to  the  end  of  the  convo- 
luted tail,  is  1,020  feet;  length  of  head,  about  120 
feet;  width  of  head,  80  feet.  The  body  and  tail 
vary  in  width  from  about  30  feet  at  the  neok,  to  8 
feet  at  the  tip  of  the  tail,  and  in  present  height  from 
3£  feet  to  1  foot.  T.  H.  Lewis. 

St.  Paul,  Minn.,  April  6. 
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CO-OPERATION  ON  THE  CONTINENT  OF 

EUROPE. 

I.  —  France. 

About  a  year  ago  the  British  minister  for  for- 
eign affairs  addressed  a  circular  to  her  Majesty's 
representatives  at  Paris,  Berlin,  Vienna,  Rome, 
Brussels,  The  Hague,  and  Stockholm,  indicating 
certain  information  as  to  co-operation  in  those 
countries  which  the  government  desired  to  obtain. 
The  official  replies  to  the  circular  contain  a  great 
mass  of  information  as  to  co-operation,  much  of 
it  difficult  to  be  obtained  by  any  one  save  a  gov- 
ernment official.  Much  of  the  value  of  the  reports 
is  concealed  because  of  their  not  having  been 
edited  or  compiled  in  any  way.  Each  investi- 
gator obtained  such  facts  as  he  could,  and  stated 
them  in  the  way  most  convenient  to  himself.  We 
shall  call  attention  to  such  facts  in  the  reports  as 
are  of  value  in  connection  with  the  general  atten- 
tion now  being  given  to  co-operation  in  this  coun- 
try. 

The  principal  questions  to  which  replies  were 
desired  were  these  :  — 

1.  To  what  extent  have  industrial  co-operative 
stores  been  established  among  the  working-classes, 
and  upon  what  basis  ? 

2.  (a)  How    far  have  co-operative  workshops' 

been  established  either  by  associations  of 
workmen  or  by  arrangements  between 
employers  and  employed  ? 

(b)  Have  they  been  successful  commercially, 
and  how  far  do  they  prevent  strikes  and 
other  disputes  ? 

(c)  Upon  what  terms  are  profits  usually  di- 
vided in  such  workshops? 

8.  Are  there  any  successful  co-operative  or 
people's  banks,  and  what  is  their  mode  of  oper- 
ation ? 

4.  Are  there  any  instances  of  co-operative  soci- 
eties which  provide  social,  educational,  and  recre- 
ative facilities  for  the  working- people  on  a  self- 
supporting  basis? 

5.  Are  there  any  co-operative  societies  for  pro- 
viding improved  dwellings  for  artisans  and  labor- 
ing people?  What  system  do  they  adopt,  and 
with  what  success  ? 

6.  Is  agriculture  carried  on  by  means  of  co- 
operation with  any  success  ? 


7.  Give  details  of  any  co-operative  arrange- 
ments for  carrying  on  shipping,  fishing,  and  in- 
dustries other  than  those  already  mentioned. 

From  France  comes  the  answer  that  save  at 
Lyons,  the  system  of  co-operation  for  diminishing 
the  cost  of  articles  of  daily  use  is  rarely  met  with. 
Owing  to  the  nomad  habits  of  the  working  popula- 
tion of  Paris,  it  is  particularly  neglected  in  that 
city.  At  Mulhausen  in  1882  the  first  instance  of  a 
French  effort  in  this  direction  is  found,  in  the 
establishment  of  a  co-operative  bread-store  which 
managed  to  realize  a  profit,  while  supplying  its 
members  with  bread  at  a  reduction  from  the 
ordinary  retail  price.  In  1849  this  association 
numbered  fifteen  hundred  members.  The  early 
attempts  at  co-operation  were  made  at  the  in- 
stance of  the  employers,  and  not  at  that  of  the 
workmen.  Lyons  has  been  the  seat  of  numerous 
co-operative  enterprises,  most  of  which  were 
started  by  workmen.  The  co-operative  stores  in 
France  are  either  for  bread  or  meat  alone,  or  for 
groceries,  combined  sometimes  with  clothes, 
drapery,  and  objects  of  household  use.  The  bread- 
stores  have  the  most  success.  The  Angouleme 
store  sold  in  1874  —  eight  years  after  its  founda- 
tion—  five  hundred  thousand  kilos  of  bread  at 
about  five  centimes  a  kilo  below  the  price  asked 
by  private  bakers. 

The  last  general  statistics  of  co-operative  supply 
associations  are  those  of  1869,  when  there  were  in 
France  and  Algeria  together  about  a  hundred  and 
twenty  co-operative  bakeries.  Since  then  many 
others  have  been  formed,  but  though  increasing, 
co-operative  supply  has  taken  no  great  hold  in 
France. 

Co-operative  workshops,  however,  have  been 
in  existence  since  J.  Bucbez  began  an  agitation  in 
their  favor,  as  long  ago  as  1880.  The  main  result 
of  Buchez's  teaching  was  a  jewellers'  association. 
The  system  of  this  co-operative  society  was  to 
put  by  a  seventh  of  the  profits  for  the  inalienable 
capital  or  foundation  fund,  and  to  divide  the  re- 
mainder amongst  the  members  :  one  half  of  this 
remainder  was  paid  over  at  once ;  the  other  half, 
left  in  the  business  till  the  member's  death  or  re- 
tirement, when  it  was  to  be  returned.  The  work- 
ing-members were  paid  weekly  an  amount  corre- 
sponding to  the  usual  wages  paid  for  the  work 
they  may  have  done,  and  the  rules  of  the  associa- 
tion laid  down  that  there  should  be  six  working- 
days  a  week,  of  eleven  hours  each,  and  that  who- 
ever stopped  work  for  three  days  without  the  per- 
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mission  of  one  of  the  two  managers  (who  were 
chosen  by  election)  should  be  fined,  and  if  the 
offence  were  repeated  during  the  year,  the  fine 
was  doubled. 

Before  the  revolution  of  1848  the  French  govern- 
ment was  very  jealous  of  innovations  not  ema- 
nating from  itself  or  submitted  for  its  approval ; 
but  after  1848  the  right  of  workmen  to  associate 
so  as  to  enjoy  the  profits  of  their  work  was  recog- 
nized, and  co-operation  became  popular.  On  July 
5,  1848,  the  chamber  passed  a  decree  which  pro- 
vided, that,  in  order  to  encourage  the  spirit  of  co- 
operation, a  fund  of  three  million  francs  should 
be  placed  at  the  disposal  of  the  minister  of  agri- 
culture and  commerce,  to  be  divided  among  co- 
operative associations  spontaneously  formed  either 
between  workmen,  or  masters  and  workmen. 
Shortly  afterwards  a  committee  of  sixteen  met  to 
distribute  this  state  aid.  Five  hundred  requests 
for  loans  from  this  fund  were  received  in  a  single 
year,  and  many  associations  came  into  existence 
solely  for  the  purpose  of  obtaining  a  share  of  the 
subsidy.  As  a  matter  of  fact,  the  major  part  of 
the  loan  was  given  to  employers  in  want  of  tem- 
porary assistance,  who  failed  to  comply  with  the 
provisions  of  the  statutes  as  to  their  relations 
with  their  workmen.  The  results  of  this  govern- 
ment aid  are  said  to  have  been  good,  and  some 
saving  was  effected  by  employing  these  associa- 
tions instead  of  contractors  on  publics  works. 

The  coup  d'etat  of  1851  gave  a  shock  toco- 
operation  in  France,  and  the  associations  dis- 
solved, fearing  punishment  as  socialists. 

Whilst  the  movement  was  thus  generally  ar- 
rested by  the  workmen's  dread  of  the  government, 
a  few  new  co-operative  associations  were  quietly 
started.  The  first  of  which  there  is  any  notice 
was  one  of  dyers,  at  Villefranche,  in  1856 ;  in 
1858  there  were  formed  co-operations  of  tailors 
at  Toulouse,  of  carpenters  in  Paris,  and  of  dyers  at 
Tarare ;  in  1859,  of  house-painters  in  Paris ;  and 
in  1860  and  1862  co-operative  workshops  were 
started  at  Marseilles  and  Montpellier. 

In  1864  the  emperor  showed  that  he  had  no  op- 
position to  co-operation  by  protecting  the  first 
branch  of  the  famous  Soctete  internationale.  In 
1865  be  went  a  step  further,  and  caused  to  be 
drawn  a  projet  de  loi  creating  a  new  form  of  as- 
sociation for  workmen's  co-operative  societies. 
This  effort  was  not  wholly  successful,  and  an  in- 
quiry into  the  whole  working  of  co-operation  was 
instituted.  The  evidence  was  of  much  interest, 
and  tended  to  establish  the  fact  that  the  labor  of 
an  associated  workman  is  better  than  that  of  the 
unassociated.  In  1868,  when  co-operation  was 
growing  in  favor,  the  failure  of  the  Credit  au  tra- 
vail—  a  society  established  to  give  credit  to  co- 


operation by  discounting  the  paper  of  the  associa- 
tions, and  by  opening  a  credit  with  tbem  on 
suitable  security  —  put  a  sudden  stop  to  all  co- 
operative progress.  The  Credit  au  travail  failed, 
not  because  of  losses,  but  because  the  capital  of 
the  bank  was  locked  up  and  unavailable.  Neither 
the  Franco-German  war  nor  the  Commune  seem 
to  have  affected  the  co-operative  societies.  The 
period  between  1870  and  1880  was  largely  devoted 
to  talk  and  the  elaboration  of  impracticable 
schemes,  and  it  was  not  until  the  strikes  of  1879 
and  1880  that  general  attention  was  again  turned 
to  co-operation.  A  congress  of  workmen,  meet- 
ing at  Paris  in  1881,  ad  vocated  co-operation  through 
the  trades  syndicates,  and  a  number  of  societies 
were  formed  in  this  way.  In  1883  M.  Waldeck- 
Rousseau,  minister  of  the  interior,  appointed  a 
commission  to  investigate  co-operation,  and  the 
results  of  the  inquiry  fill  two  large  volumes.  The 
evidence  given  before  the  commission  by  the 
managers  of  thirty-four  Paris  co-operative  work- 
shops was  very  detailed  and  in  many  respects 
valuable.  The  three  principal  names  in  connec- 
tion with  co-operative  production  in  France  are 
those  of  M.  Leclaire,  the  painter;  M.  Laroche 
Joubert,  the  Angoul6me  paper-manufacturer  ;  and 
M.  Godin,  the  founder  of  the  Familistere.  What 
the  associations  organized  by  these  men  have  ac- 
complished is  well  known. 

The  details  regarding  co-operative  credit  institu- 
tions in  France  present  little  that  is  new,  and 
building  associations  are  very  rarely  found.  In- 
deed, no  instance  of  workmen  alone  combining 
for  this  object  is  known.  One  reference  to  educa- 
tion in  the  statutes  of  a  co-operative  association 
of  tin-workers  is  worth  noticing.  It  reads  thus  : 
"  As  immorality  proceeds  from  want  of  instruc- 
tion, every  member  who  has  children  is  bound  to 
give  them  instruction  according  to  his  means,  un- 
der pain  of  exclusion  from  the  society  after  two 
warnings  given  at  intervals  of  three  months." 

Co-operative  agricultural  associations  do  not  ex- 
ist in  France,  and  have  proved  a  failure  in  Al- 
geria. On  the  Mediterranean  as  on  the  Newfound- 
land coasts,  it  is  usual  for  the  fishermen  to  share 
the  profits  with  the  owners  and  masters  of  their 
crafts.  The  usual  plan  of  division  in  the  neighbor- 
hood of  Marseilles  is  that  half  the  take  belongs  to 
the  owner  of  the  boat  and  gear,  the  other  half  to 
the  captain  and  crew  pro  rata.  The  system  of 
giving  the  hands  regular  wages  instead  of  a  share 
in  the  profits  is  now  on  the  increase. 


Dr.  Emery  of  Brooklyn  reports  the  poisoning 
of  thirty-two  boys  at  an  orphan-asylum  in  that 
city  from  chewing  the  inner  bark  of  the  locust- 
tree,  which  they  stripped  from  fence-posts. 


April  22,  188?.] 
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SANITARY  EXAMINATIONS  OF  WATER, 
AIR,  AND  FOOD. 

The  first  edition  of  this  book,  which  appeared 
in  1878,  supplied  a  want,  which  had  long  been 
felt  by  health-officers,  for  a  book  which  would 
help  them  to  solve  the  problems  which  presented 
themselves  for  solution  almost  daily  in  their  ef- 
forts to  provide,  for  those  committed  to  their  care, 
pure  water,  air,  and  food.  Dr.  Fox's  brochure  on 
water-analysis  was  recognized  as  a  work  of  great 
value,  and  two  editions  of  it  had  been  exhausted. 
When  a  third  edition  was  called  for,  its  scope  was 
extended  by  adding  sections  on  the  examination 
of  air  and  food.  In  the  section  devoted  to  the 
sanitary  examination  of  drinking-water,  we  find 
all  the  well-known  tests  for  the  determination  of 
organic  matter,  and,  in  addition,  the  biological 
method  of  Koch,  which,  in  Germany  at  least, 
is  regarded  as  being  as  important  as  the  chemical 
analysis.  Chemistry  gives  no  indication  of  the 
presence  or  the  number  of  micro-organisms ;  and 
there  is  no  doubt  that  water  has  been  declared 
suitable  for  drinking-purposes,  as  a  result  of 
chemical  analysis,  when,  had  the  biological  meth- 
od been  known  and  employed,  a  far  different 
opinion  as  to  its  potability  would  have  been  given. 

The  determination  of  the  nature  and  life-his- 
tory of  the  microbes  found  in  water  is  too  difficult 
for  the  health-officer,  unless  he  be  at  the  same 
time  a  bacteriologist,  and  so  situated  as  to  be  able 
to  investigate  them  in  a  properly  equipped  labora- 
tory ;  but  the  ability  to  ascertain  whether  their 
number  in  a  given  water  is  beyond  the  normal 
amount  is  certainly  within  his  reach.  The  methods 
to  be  employed  in  such  an  examination  are  fully 
described,  and  the  apparatus  abundantly  illus- 
trated, in  the  work  before  us.  In  a  table  given  by 
the  author,  showing  of  what  this  method  is  capa- 
ble, it  is  observed  that  the  number  of  micro- 
organisms in  the  different  metropolitan  waters 
varies  markedly  at  different  seasons,  and  in  the 
waters  as  compared  with  each  other.  In  the 
water  of  the  Thames  at  Chelsea,  in  January,  there 
were  8  in  one  cubic  centimetre ;  in  February,  28  ; 
in  June,  81 ;  in  September,  18 ;  and  in  November, 
8.  In  the  water  of  the  River  Lea  there  were  25 
in  January,  121  in  May,  and  817  in  December. 
The  water  of  the  Kent  company  leaves  the  well 
almost  wholly  destitute  of  organic  life,  and  the 
few  organisms  which  it  contains  are  imported  into 
it  en  route  to  its  supply. 

In  the  chapter  descriptive  of  the  microscopic 
examination  of  water  there  is  much  that  is  valu- 
able. By  the  aid  of  the  microscope,  an  approxi- 
mate estimate  may  be  made  of  the  number  of 
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micro-organisms  and  the  diagnosis  of  the  kind,— 
whether  bacteria,  bacilli,  micrococci,  vibrios,  spi- 
rilla, etc.  The  kind  of  animal  and  vegetable  life 
seen  in  water  gives  a  certain  clew  to  the  descrip- 
tion of  the  water  under  examination.  The  In- 
f usoriae.  Confervae,  and  Vorlicellae  are  the  inhab- 
itants of  the  least  pure  of  spring- waters;  then 
come  the  diatoms  and  desmids ;  Entomostraca,  or 
water-fleas,  are  seen  in  spring-ponds,  lochs,  and 
impounded  watere ;  euplota  and  fungoid  growths 
abound  in  ditch  and  pond  waters,  and  in  well- 
water  polluted  with  filth ;  whilst  bacteria,  para- 
menia, and  spirilla  are  prominent  in  sewage-pol- 
luted water.  Dr.  Frankland  regards  the  presence 
of  any  thing  like  a  moving  organism  in  a  water  as 
a  danger-signal,  for  the  reason  that,  if  the  poisons 
of  such  diseases  as  cholera  and  typhoid-fever  at- 
tach themselves  to  particles  of  organic  matter, 
and  can  operate  in  inconceivably  minute  quanti- 
ties, as  is  generally  believed,  there  is  a  possibility 
of  the  disease-ferment  or  germ  of  such  maladies 
accompanying  elementary  forms  of  life.  Two 
plates  are  given  of  microscopic  objects  found  in 
drinking-water. 

In  the  section  which  takes  up  the  sanitary  ex- 
amination of  air,  the  author  describes  tbe  various 
impurities  found  in  air  which  render  it  unfit  for 
respiration,  including 'sewage  emanations,  poison- 
ous gases  and  injurious  vapors,  emanations  from 
ground  having  damp  and  filthy  subsoil,  and  from 
churchyards,  and  the  deleterious  effects  on  health 
of  impure  air  in  our  houses.  The  methods  for 
the  detection  and  estimation  of  the  amount  of  the 
most  important  impurities  found  in  the  air  are 
fully  dealt  with,  including  both  the  microscopical 
and  biological  methods.  Chapters  are  also  de- 
voted to  ozone,  temperature,  solar  radiation,  bar- 
ometric pressure  of  tbe  air,  direction  of  the  wind, 
etc.,  and  their  relations  to  health. 

One  of  the  most  interesting  chapters  in  the  book 
is  that  which  treats  of  the  meteorological  condi- 
tions which  appear  to  favor  or  retard  the  develop- 
ment of  certain  diseases.  Of  these,  twenty-one 
are  mentioned, — surgical  fever  and  shock  after 
operations,  small-pox,  measles,  whooping-cough, 
scarlet-fever,  typhus,  typhoid,  intermittent  fever, 
diarrhoea,  dysentery,  cholera,  bronchitis,  pneu- 
monia, asthma,  phthisis,  diphtheria,  hydropho- 
bia, erysipelas,  puerperal  fever,  insanity,  and 
rheumatism.  Small-pox  has  been  found,  in  London 
and  in  Sweden,  to  prevail  more  from  November  to 
May  than  from  May  to  November.  Measles  is  most 
prevalent  towards  the  end  of  March :  it  gradually 
declines,  and  by  midsummer  disappears.  Diar- 
rhoea is  a  summer-autumn  complaint,  and  typhoid 
a  late-autumn  fever.  The  latter  is  more  prevalent 
after  dry  and  hot  summers  than  after  those  which 
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are  cool  and  wet.  Bronchitis,  pneumonia,  and 
asthma  increase  as  the  temperature  falls,  and 
diminish  as  it  rises.  The  damp,  cold  days  of  No- 
vember, and  the  dry,  cold  days  of  the  early 
months  of  the  year,  have  been  most  prolific  in 
cases  of  diphtheria.  As  to  hydrophobia,  the  hot 
'dog-days'  of  summer  are  generally  considered  to 
be  those  during  which  this  disease  is  most  prev- 
alent ;  and  this  ancient  belief  is  justified  to  some 
extent  by  facts,  although  we  must  remember  that 
it  shows  itself  to  be  independent,  in  its  spread,  of 
a  high  temperature,  as  the  mortality  in  London 
during  thirty  years  proves.  The  number  of  cases 
is  as  numerous  in  December  as  in  August.  More 
persons,  doubtless,  are  bitten  by  dogs  in  hot 
weather,  because  dogs  are  more  irritable  during 
this  season.  We  want  an  answer  to  the  query  as 
to  the  percentage  of  cases  of  hydrophobia  in  those 
who  are  bitten  in  each  month  of  the  year,  before 
we  can  determine  with  certainty  the  influence  of 
meteorological  conditions  on  the  disease.  In  this 
section  are  also  given  directions  for  observing  the 
meteorological  states  and  variations  in  the  condi- 
tions of  the  air,  as  to  its  pressure,  temperature, 
and  moisture,  the  direction  and  strength  of  the 
wind,  and  its  electrical  state. 

The  last  section  of  the  book  is  taken  up  with  a 
consideration  of  the  food,  its  impurities,  and 
methods  of  inspection  and  examination,  including 
the  inspection  of  meat,  poultry,  game,  fish,  fruit, 
and  vegetables.  Separate  chapters  are  devoted 
to  tinned  provisions,  corn,  flour,  bread,  and  milk. 
On  the  subject  of  tinned  provisions,  or  '  canned 
goods,'  as  we  should  call  them,  Dr.  Fox  says  that 
preserved  Australian  meats,  and  American  tinned 
fish,  fruit,  etc.,  are  apt  to  become  impregnated 
with  small  quantities  of  lead  from  the  solder  and 
tin,  which  frequently  contain,  as  impurities, 
arsenic  and  antimony.  The  vegetable  and  other 
acids  associated  with  these  provisions  have  a 
corrusive  effect,  which  is  increased  by  the  galvanic 
action  set  up  between  the  metals.  In  the  chap- 
ters on  milk  and  its  examination  the  author  gives 
numerous  instances  of  disease  caused  by  impure 
milk  or  by  that  from  sick  cows.  The  evidence 
that  tuberculosis  may  be  thus  communicated  is 
very  striking  and  very  convincing,  if,  indeed, 
there  be  any  at  the  present  day  who,  having 
given  the  subject  any  consideration,  doubt  it. 
Taken  as  a  whole,  this  work  of  Dr.  Fox  is  an  ex- 
cellent one,  and  should  be  in  the  library  of  every 
sanitarian  and  physician. 


A  physician  of  Caracas  reports,  that,  during 
an  epidemic  of  yellow-fever  which  occurred  in 
that  place,  one  of  the  victims  was  a  monkey.  After 
an  illness  of  four  days,  the  fever  proved  fatal. 


SCIENTIFIC  WRITINGS  OF  JOSEPH 

HENRY. 

At  last,  although  somewhat  tardily,  as  it  has 
seemed  to  many,  the  regents  of  the  Smithsonian 
institution,  by  the  publication  of  these  volumes, 
have  enabled  the  general  public  to  form  a  correct 
estimate  of  the  great  services  of  its  first  secretary, 
and  have  justified  the  opinion,  long  held  by  many 
of  his  countrymen,  that  Joseph  Henry  was  un- 
questionably the  first  American  physicist  of  his 
time.  The  Smithsonian  institution,  with  the 
national  museum,  has  been  generally  recognized 
as  a  monument  to  his  wisdom,  foresight,  and 
patriotic  self-sacrifice.  How  great  this  sacrifice 
was,  demanding,  as  it  did,  almost  total  neglect 
of  original  research,  —  which  he  so  loved,  and 
for  which  he  was  so  well  fitted, — will  be  clearly 
understood  on  a  perusal  of  these  volumes. 

The  published  papers  of  Henry,  especially  the 
earlier,  and  in  many  respects  the  most  valuable, 
have  long  been  well-nigh  inaccessible.  In  later 
years  he  was  too  busy  to  follow  the  example  of 
other  eminent  philosophers  in  collecting,  editing, 
and  republishing  the  work  of  his  early  years. 
Although  an  avenue  for  such  reproduction  of  his 
numerous  contributions  to  science  was  always 
open  to  him  in  the  publication  department  of  the 
Smithsonian  institution,  he  never  consented  to 
utilize  the  facilities  which  he  bad  so  thoughtfully 
perfected  for  his  fellow-workers,  and  which  have 
proved  such  a  boon  to  science  and  to  scientific 
men. 

The  two  handsome  volumes  now  issued,  nat- 
urally include  a  wide  variety  of  subjects.  The 
collection  of  papers  is  divided  into  two  parts :  a 
chronological  arrangement  is,  in  general,  followed. 
But  in  order  to  equalize  the  size  of  the  two  vol- 
umes, the  elaborate  studies  of  and  reports  upon 
various  phenomena  connected  with  the  transmis- 
sion of  sound,  made  between  1873  and  1877,  while 
Henry  was  a  member  of  the  lighthouse  board,  are 
inserted  out  of  their  regular  order,  in  the  first 
volume. 

Part  i.  includes  papers  published  while  a  pro- 
fessor at  Albany  and  afterwards  at  Princeton. 
This  record  covers  a  period  of  twenty-three  years, 
from  1824  to  1846.  It  is  contained  in  the  first  260 
pages  of  the  first  volume.  Part  ii.  contains  his 
scientific  work  during  the  remaining  thirty-two 
years  of  his  life,  while  director  of  the  Smithsonian 
institution,  from  1847  to  1878.  Physicists  will 
generally  be  most  interested  in  part  i.,  which  con- 
tains nearly  all  of  his  original  researches  in  elec- 
tricity. 

Born  only  five  years  later  than  Faraday,  much 

Scientific  writing*  of  Joteph  Henry.  2  vols.  Washing- 
ton, Smithsonian  Institution.  8°. 


Aran,  22,  1887. J 


jscimrcfl. 


399 


of  Henry's  work  ran  parallel  with  that  of  the 
most  distinguished  experimental  physicist  of  this 
or,  indeed,  any  age.  In  several  instances  they 
attacked  the  same  problem  almost  simultaneously, 
and  often  independently  of  each  other.  The  great 
discovery  by  Faraday,  on  Sept.  24, 1881,  of  electro- 
magnetic induction,  inaugurated  an  era  of  greatly 
increased  activity  in  electrical  research.  Henry  had 
thought  much  concerning  the  relation  of  magnetism 
to  electricity,  and  bad  devoted  the  early  part  of 
the  same  year  to  bis  very  important  research  look- 
ing to  the  improvement  of  the  electro-magnet, 
with  the  intention  of  making  use  of  it  in  an  attack 
upon  the  then  unsolved  problem.  The  pressure 
of  other  duties  prevented  him  from  taking  up 
the  work  until  after  the  commencement  of  Fara- 
day's success,  but  his  improvement  of  the  magnet 
was  of  sufficient  importance  to  stand  alone  as  a 
most  valuable  contribution,  since  through  it  Morse's 
system  of  telegraphy  was  made  possible. 

He  at  once  repeated  Faraday's  experiments,  and 
extended  them,  with  interesting  results.  The 
difficulties  under  which  he  labored,  arising  out  of 
his  occupation,  and  also  from  the  difference,  far 
greater  then  than  now,  between  London  and  Al- 
bany or  Princeton  as  centres  of  intellectual  activity, 
were  more  considerable  than  those  which  his  dis- 
tinguished contemporary  was  obliged  to  overcome. 
Those  were  the  days  in  which  quantitative  meas- 
urements in  electricity  were  made  by  comparison 
of  sparks  produced  on  file  and  rasp,  by  observing 
rapidity  of  decomposition,  by  the  magnetization 
of  sewing-needles,  or  in  which  men  felt  their  way 
to  results  through  shocks  in  the  arms,  fingers,  or 
tongue.  In  those  days  batteries  were  inconstant 
and  short-lived,  connections  were  made  with 
mercury  cups,  conductors  were  carefully  insulated 
by  a  silk  covering  put  on  by  the  experimenter 
himself,  and  'bell- wire'  was  almost  the  only 
available  material  for  circuits.  Henry  independ- 
ently produced  the  spark  from  the  magnet,  but 
afterwards  learned  that  he  had  been  anticipated  in 
the  observation  in  England.  In  1882  be  discov- 
ered self-induction  in  a  long  wire,  and  correctly, 
though  somewhat  hesitatingly,  interpreted  the 
phenomenon.  This  was  not  observed  by  Faraday 
until  1884,  and  at  first  he  did  not  comprehend  the 
true  nature  of  the  operation.  He  corrected  his 
error  in  1885,  and  the  credit  of  the  discovery  has 
been  generally  accorded  to  him.  At  an  early  date, 
Henry  produced  current-induction  by  means  of 
1  common '  electricity,  which  Faraday  had  not  at 
first  been  able  to  accomplish. 

In  one  of  his  numerous  variations  of  Faraday's 
experiment,  in  which  he  used  flat  coils  or  spirals, 
he  tried  the  effect  of  interposing  a  conducting- 
plate  between  the  primary  and  secondary  coils. 


He  found  that  the  shock  from  the  secondary  coil 
was  almost  totally  destroyed  by  the  introduction 
of  a  plate  of  copper  or  other  conducting- material 
between  it  and  the  primary. 

This  was  an  important  conclusion,  and  led  to 
important  results.  Shortly  after  its  publication, 
he  received  from  Faraday  a  copy  of  his  fourteenth 
series  of  experimental  researches,  in  which  he 
makes  a  statement  diametrically  opposed  to  that 
of  Henry  in  reference  to  this  effect,  being,  in  sub- 
stance, that  the  interposition  of  a  conducting-plate 
made  not  the  slightest  difference  in  the  result. 
This  naturally  excited  in  Henry  a  lively  interest  in 
the  question,  and  he  made  an  extensive  investi- 
gation in  order  to  determine  which  view  was 
erroneous. 

Curiously  enough,  both  were  correct.  Faraday 
used  a  galvanometer  in  his  experiments :  Henry 
observed  the  strength  of  shocks,  or  the  physiologi- 
cal effect.  There  are  undoubtedly  induced  cur- 
rents in  the  interposed  conductors  ;  but  they  will 
be  transient,  and  their  integral  effect  on  the  num- 
ber of  lines  of  force  passing  through  the  secondary 
will  be  zero.  The  effect,  then,  will  be  that  the 
time  of  the  rise  and  fall  of  the  induced  current 
will  be  altered.  The  variation  taking  place  with- 
in a  small  fraction  of  the  period  of  the  galvanom- 
eter needle,  the  throw  of  the  needle  will  not  be 
changed ;  but  the  effect  of  the  shock  will  be  great- 
ly modified,  and  may  become  insensible.  Henry 
did  not  leave  this  question  until  he  thoroughly 
understood  the  cause  of  the  discrepancy. 

The  most  important  result  of  his  original  ex- 
periment, however,  was  that  it  led  him  to  the 
discovery  of  induced  currents  of  the  second,  third, 
and  fourth  orders. 

It  is  not  possible  to  refer,  in  this  place,  to  many 
other  investigations  of  great  interest  which  are  to 
be  found  recorded  in  part  i.  A  few  of  them  relate 
to  other  departments  of  physical  science,  and  some 
of  them  are  not  well  known,  even  to  his  own  coun- 
trymen. On  the  very  first  page  will  be  found  an 
account  of  a  most  admirable  lecture  experiment, 
whioh  might  well  find  a  place  in  our  modern 
courses,  but  which  is  probably  not  generally 
known  to  professors  of  physics. 

Many  lovers  of  pure  science  will  find  it  hard, 
after  a  perusal  of  part  i. ,  to  avoid  a  feeling  of  regret 
that  Henry  was  not  allowed  to  continue  his  re- 
searches, instead  of  being  called  to  the  directorship 
of  the  Smithsonian  institution.  That  he  was  excep- 
tionally well  qualified  for  this  important  post,  no 
one  will  deny,  although  it  must  have  been  accepted 
at  a  sacrifice  which  no  one  understood  better  than 
Henry  himself.  Throughout  his  long  connection 
with  the  institution,  and  during  a  career  which 
needs  no  praise  and  requires  no  comment,  he  con- 
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turned  hie  scienti6c  work  whenever  opportunity 
was  offered.  But  this  work  was  largely  of  a 
character  different  from  that  of  his  earlier  jears. 
Many  of  his  papers  in  the  first  part  show  that  his 
nature  was  too  large  to  permit  of  his  assuming,  as 
some  men  of  science  have  assumed,  and  even 
boastfully,  an  absolute  indifference  as  to  the  so- 
called  practical  applications  of  his  investigations, 
and  their  worth  as  a  means  of  bettering  the  con- 
dition of  mankind.  His  work  while  director  of 
the  Smithsonian  was  very  closely  related  to  ap- 
plied science.  He  was  now  called  upon  to  con- 
sider and  decide  questions  of  great  practical  im- 
portance. Much  of  his  time,  which  he  would 
doubtless  have  gladly  given  to  researches  of  a 
higher  order,  was  occupied  in  devising  methods  of 
testing  materials  for  public  buildings,  in  consider- 
ing the  acoustics  of  public  halls,  in  investigating 
the  relative  value  of  illuminants  for  the  light- 
house board  ;  and  in  the  capacity  of  chairman  of 
this  board  he  planned  and  executed  the  extensive 
and  important  series  of  experiments  and  investi- 
gations on  the  use  of  fog-horns,  steam- whistles, 
etc.,  and  on  the  transmission  of  sound,  which  are 
printed  at  length  in  the  latter  part  of  the  first 
volume.  A  large  part  of  the  second  volume  is  de- 
voted to  an  extended  series  of  essays  on  meteorol- 
ogy. This  was  a  subject  in  which  Henry  had  al- 
ways been  interested.  On  the  organization  of  the 
Smithsonian  institute,  be  bad  named  meteorology 
as  one  of  the  subjects  the  investigation  of  which 
could  properly  be  assumed  by  the  new  establish- 
ment. As  early  as  1848  he  suggested  the  use  of 
the  telegraph  in  the  study  of  American  storms, 
and  explained  the  benefit  which  would  accrue 
to  commerce  and  agriculture  from  its  use  in  the 
dissemination  of  weather-warnings.  He  organ- 
ized a  gigantic  system  of  voluntary  meteorologi- 
cal observers,  by  the  aid  of  which  much  light  was 
thrown  upon  the  climatic  conditions  of  the  coun- 
try. All  of  the  meteorological  work  of  the  insti- 
tute was  finally  turned  over  to  the  U.  S.  signal 
service  upon  its  organization,  and  the  success  of 
this  service  was  and  is  largely  due  to  Henry's 
labors  as  a  pioneer. 

His  essays  on  meteorology  were  in  plain  and 
unpretentious  language ;  the  medium  of  their 
publication  was  such  as  to  secure  their  wide  dis- 
tribution and  diffusion  among  the  masses  of  the 
people;  and  the  general  interest  in  the  subject  to- 
day, as  well  as  the  general  intelligence  of  the  pub- 
lic in  regard  to  it,  must  be  largely  attributed  to 
their  influence.  These  essays  constituted  the  first 
easily  accessible  scientific  treatment  of  the  physics 
of  atmospheric  phenomena  which  appeared  in  this 
country,  and  they  contain  much  matter  of  great 
value  to  the  meteorologist  of  the  present  time. 


The  reader  will  thank  the  editors  for  includ- 
ing in  this  collection  several  essays  and  addresses 
to  scientific  societies  concerning  their  organi- 
zation and  working-plans,  which,  although  not 
strictly  scientific,  have  had,  and  will  continue 
to  have,  an  important  bearing  upon  the  progress 
of  science.  In  every  respect  the  work  of  compila- 
tion  seems  to  have  been  done  with  exactness  and 
care ;  most  readers,  however,  would  have  wel- 
comed the  addition  of  a  good  portrait  and  a  brief 
biography. 

The  publication  and  circulation  of  these  vol- 
umes will  enable  scientific  men,  both  at  home 
and  abroad,  to  make  a  juster  estimate  of  Henry's 
great  services  to  science,  and  the  study  of  his 
earlier  researches  must  convince  competent  judges 
that  he  was  one  of  the  really  strong  physicists 
of  the  first  half  of  the  present  century. 


STORERS  AGRICULTURE. 

Under  the  modest  title  of  *  Agriculture  in  some 
of  its  relations  with  chemistry,'  Professor  Storer 
has  given  us  what,  in  our  judgment,  is  the  most 
noteworthy  contribution  to  agricultural  literature 
of  recent  years,  either  in  this  or  any  other 
country.  We  say  this  advisedly,  and  after  a 
careful  examination  of  the  book. 

It  may  be  said  to  treat  broadly  of  manures  and 
fertilizers,  or  better,  perhaps,  of  '  plant-feeding,' 
since  it  includes,  along  with  the  main  topic  of 
manures  and  manurial  substances  and  their  ap- 
plication, much  with  regard  to  the  plant  itself ; 
the  soil  and  atmosphere,  which  are  the  media  of 
its  growth,  and  from  which  its  food  is  derived  ; 
the  culture  and  handling  of  different  crops ;  and 
the  adaptation  of  crops  and  systems  of  farming  to 
local  conditions. 

The  subject  is  a  difficult  one  to  treat  satisfac- 
torily, on  account  of  its  complexity  and  also 
because  of  the  very  imperfect  state  of  our  knowl- 
edge upon  it  in  many  directions,  and  accordingly 
there  has  been  a  dearth  of  good  books  upon  it. 
As  regards  the  English  language,  the  dearth  may 
be  said  to  have  been  absolute.  There  has  been 
hitherto  no  book  treating  of  these  matters  which 
could  be  recommended  to  a  student  who  desired 
any  thing  remotely  approaching  a  thorough  and 
systematic  acquaintance  with  the  present  state  of 
our  knowledge  on  this  subject. 

The  students  of  other  countries  have  been  some- 
what better  off ;  but  even  there,  so  far  as  the 
writer's  acquaintance  with  the  literature  of  agri- 
culture extends,  there  has  been  no  one  work  which 
adequately  covered  the  whole  field  of  plant-feed- 
ing in  its  scientific  and  practical  aspects.    This 
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we  think  Professor  Storer's  book  does.  While, 
in  the  words  of  the  preface,  *  it  makes  no  special 
appeal  to  chemists  or  students  of  chemistry/  it  is 
nevertheless  a  thoroughly  scientific  book  in  the 
truest  sense  of  the  term.  While  it  is  strikingly 
free  from  the  technicalities  of  science,  its  state- 
ments and  discussions  are  based  on  so  thorough  a 
knowledge  of  science  in  its  relations  to  agricul- 
ture, and  so  pervaded  by  the  scientific  spirit,  as  to 
render  the  book  most  valuable  to  all  students  of 
agricultural  science. 

It  is,  however,  in  its  felicitous  union  of  science 
with  practice  that  the  book  is  pre-eminent.  Many 
otherwise  good  agricultural  books  suffer  from  a 
certain  impracticability,  arising  from  a  deficient 
acquaintance,  on  the  part  of  their  writers,  with 
the  conditions  of  practice ;  while  of  others  exactly 
the  converse  is  true.  Neither  of  these  faults, 
however,  can  be  attributed  to  the  present  work. 
While  its  scientific  merits  commend  it  to  the 
student  of  science,  its  practical  common  sense  as 
well  as  the  lucidity  and  suggestiveness  of  its  dis- 
cussions will  commend  it  no  less  to  the  thinking 
farmer.  Indeed,  we  anticipate  that  one  of  the 
most  valuable  features  of  the  book  will  prove  to 
be  that  it  will,  on  the  one  hand,  help  to  remove  the 
prejudice  against  science  which  is  still  too  preva- 
lent among  farmers,  and,  on  the  other  hand,  tend 
to  inspire  in  the  minds  of  students  of  science  a 
greater  respect  for,  and  a  more  earnest  study  of, 
the  practices  and  maxims  of  successful  practical 
agriculture. 


OEOLOGY  OF  MINNESOTA. 

The  annual  reports  of  state  surveys  are,  for 
the  most  part,  dull  reading,  especially  for  non- 
residents ;  since  they  are  necessarily  of  a  detailed 
and  fragmentary  character,  showing  the  progress 
of  investigation  in  many  different  directions,  with 
very  little  completed  work.  Both  the  reports  be- 
fore us,  however,  embody  material  of  more  than 
local  interest,  and  it  is  desired  to  call  attention 
here  to  those  portions,  without  attempting  to 
notice  the  entire  contents  of  the  volumes. 

The  notes  on  the  section  from  Duluth  north  to 
the  iron-mines  about  Vermilion  Lake  give  Pro- 
fessor Wincheirs  latest  views  concerning  the 
stratigraphy  of  the  crystalline  rocks  of  north- 
eastern Minnesota,  between  Lake  Superior  and 
the  international  boundary.  The  height  of  land 
between  Lakes  Superior  and  Vermilion  is  marked 
by  two  distinct  ranged,  —  the  high  and  broad 
Mesabi  Range,  composed  of  eruptive  gabbro  and 
red  metamorphic  granite ;  and,  north  of  this,  the 

Thirteenth  and  fourteenth  annual  reports  of  the  geologi- 
cal and  natural  history  survey  of  Minnesota,  for  the  years 
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lower  and  narrower  Giant's  Range,  consisting  of 
gray  and  red  syenites,  which  have  been  referred 
to  the  Lauren  tian,  and  mark  an  important  anti- 
clinal axis.  North  of  this  axis,  and  dipping 
north  at  high  angles,  is  a  broad  belt  of  the 
green  and  red  jaspery  and  magnesian  schists  and 
conglomerates  referred  to  the  Huronian.  South 
of  the  axis,  the  Huronian  series  appears  to  be 
concealed  by  a  fault ;  but  we  have  above  it, 
dipping  to  the  south  in  conformable  succession, 
the  Animikie  slates  and  quartzites,  the  gabbro 
and  granite  of  the  Mesabi  Range,  and  the  green- 
ish trap  of  the  cupriferous  series,  extending  from 
the  Mesabi  Range  to  Lake  Superior. 

The  gabbro,  Animikie,  and  Huronian  series 
are  each  characterized  by  important  deposits  of 
iron  ore ;  and  thin  district  is,  with  almost  phe- 
nomenal rapidity,  assuming  a  position  of  the  first 
importance  as  regards  the  products  of  its  mines. 
The  iron  of  the  gabbro  belt  is,  as  usually  with 
rocks  of  that  class,  titanic.  It  furnishes  the  iron- 
sand  of  the  Lake  Superior  beach,  and,  so  far  as 
known,  has  no  parallel  in  Michigan  and  Wiscon- 
sin. The  iron  ore  of  the  Animikie  slates  is  hard 
hematite  and  magnetite,  and  probably  parallel  to 
the  Commonwealth  mines  of  Wisconsin,  but  with- 
out any  known  equivalent  in  Michigan  ;  while  the 
Huronian  deposits,  occurring  chiefly  about  the 
south  end  of  Lake  Vermilion,  consist  almost 
wholly  of  hematite,  and  seem  to  agree  closely 
in  character  and  position  with  the  Marquette  and 
Menominee  deposits  of  Michigan  and  Wisconsin. 

The  Vermilion  Lake  mines  are  being  rapidly 
exploited,  and  the  discovery  of  these  ore-bodies 
is  regarded  as  marking  an  epoch  in  the  economic 
history  of  Minnesota  and  the  north- west. 

The  salt-wells  of  north-western  Minnesota  and 
the  adjacent  portions  of  Dakota  and  Manitoba  are 
believed  to  give  promise  of  important  develop- 
ments ;  and  various  facts  are  cited  tending  to 
show,  that,  although  the  occurrence  of  carbonif- 
erous strata  in  this  region  has  not  been  hereto- 
fore definitely  known,  these  brines,  like  those  of 
Michigan,  really  have  their  source  in  that  forma- 
tion. 

Minnesota,  it  is  well  known,  is,  for  the  most 
part,  deeply  drift-covered,  and  the  solid  rooks  are 
rarely  exposed,  except  along  the  principal  streams. 
For  this  reason,  great  geological  interest  attaches 
to  the  numerous  deep  wells  which  are  being 
drilled  in  different  parts  of  the  state.  They  not 
only  show  what  would  be  the  surface  rock  if  the 
drift  were  removed,  but  also  establish  the  order, 
thickness,  and  continuity  of  the  different  horizons 
down  to  the  crystalline  foundations  of  the  state, 
at  points  far  removed  from  their  outcrops. 

In  the  deep  wells  of  central  and  south-eastern 
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Minnesota,  there  has  been  found,  beneath  the  St. 
Croix  sandstone,  which  has  for  a  long  time  been 
regarded  as  the  equivalent  of  the  Potsdam  sand- 
stone of  New  York,  some  four  hundred  feet  of 
red  and  green  shales,  associated  with  some  red 
sandstone,  and  succeeded  below  by  a  bard  red 
quartzite.  This  has  been  uniformly  supposed  to 
be  the  red  quartzite  that  outcrops  in  south-west- 
ern Minnesota  and  the  adjacent  parts  of  Iowa  and 
Dakota,  and,  in  Pipestone  county,  contains  the 
celebrated  red  clay,  otherwise  known  as  pipestone 
and  Catlinite. 

The  isolation  of  the  outcrops  and  the  supposed 
absence  of  fossils  have  heretofore  left  the  age  of 
this  interesting  formation  in  doubt ;  but  it  has 
usually,  in  recent  years,  been  referred  to  the 
Potsdam,  although  that  reference  has  appeared 
very  unsatisfactory,  in  view  of  the  records  of  the 
deep  borings  already  noticed.  Geologists  must 
therefore  regard  with  great  satisfaction  the  dis- 
covery in  the  Catlinite  of  characteristic  fossils, 
which  is  here  announced.  Two  forms  have  been 
described  and  figured  under  the  names  Lingula 
Calumet  and  Paradoxides  Barberi,  which  are  be- 
lieved to  indicate  the  lowest  primordial  zone,  i.e., 
the  Acadian,  which  embraces  the  Paradoxides 
beds  of  St.  John,  N.B.,  and  Braintree,  Mass. 

The  discovery  of  Acadian  fossils  in  the  pipe- 
stone  establishes  an  important  datum  for  deter- 
mining the  true  horizons  of  other  rocks  of  the 
north-west.  Thus  Professor  Winchell  has  referred 
the  overlying  red  shales,  observed  in  the  artesian 
wells,  with  much  probability  to  the  Georgia  slates 
of  Vermont ;  and  the  red  sandstones  connected 
with  them,  which  appear  to  expand  toward  Lake 
Superior  so  as  to  become  the  red  sandstones  called 
Potsdam  by  the  Wisconsin  geologists,  really  be- 
come, in  that  case,  the  equivalent  of  the  true 
Potsdam  of  New  York.  This  makes  it  necessary 
to  refer  the  St.  Croix  sandstones  and  associated 
magnesian  limestones  to  the  calciferous  of  New 
York,  with  which  they  are  more  closely  allied 
paleon  tologically . 

Passing  to  the  other  extreme  of  the  geological 
scale,  we  find  two  contributions,  by  Dr.  G.  M. 
Dawson  and  Messrs.  A.  Woodward  and  B.  W. 
Thomas,  to  the  paleontology  of  the  bowlder-clay, 
or  drift.  The  microscopic  examination  of  the 
bowlder-clays  of  Minnesota  and  adjacent  regions 
shows  that  various  species  of  Foraminifera  and 
other  microscopic  forms  are  very  generally  present, 
with  fragments  of  larger  organisms. 

The  more  important  of  the  Foraminifera  are 
described  and  figured.  Concerning  the  real  origin 
and  age  of  these  fossils,  Dr.  Dawson  says,  "that, 
of  all  the  organic  bodies  met  with,  none  can  be 
assigned  with  certainty  to  the  glacial  period  or 


era  of  deposition  of  the  bowlder-clay  itself.  The 
origin  of  most  can  be  traced  unequivocally  to  the 
older  rocks,  from  which  they  have  been  derived, 
and  incorporated  with  the  bowlder-clays."  In 
Illinois  the  Foraminifera  seem  to  have  been  derived 
chiefly  from  Devonian  shales,  but  farther  west 
they  are  characteristic  cretaceous  forms.  Dr. 
Dawson  further  points  out  that  while  the  exami- 
nation of  these  drift-fossils  will  serve  to  throw 
additional  light  on  the  direction  of  glacial  move- 
ment, —  a  point  of  particular  value  over  the  wide 
area  of  the  plains,  where  the  soft  character  of 
the  rock  precludes  the  test  of  direction  of  stria- 
Hon,  —  they  have  so  far  failed  to  afford  any  cer- 
tain information  as  to  the  actual  condition  pre- 
vailing during  that  period.  But  the  negative 
evidence,  re-enforced  by  the  fact  that  the  derived 
fossils  have  been  so  perfectly  preserved,  leads  to 
a  belief  in  the  great  scarcity  of  life  during  the 
ice  age. 

The  principal  feature  of  the  report  for  1885  is 
the  bibliography  of  recent  and  fossil  Foraminifera, 
prepared  by  Mr.  A.  Woodward  as  an  introduction 
to  a  contemplated  work  on  the  Foraminifera  and 
other  microscopic  organisms  of  the  cretaceous  of 
Minnesota.  The  completeness  of  this  work  may 
be  judged  by  the  fact  that  one  hundred  and  thirty- 
three  titles  are  given  for  eozoon  alone. 


Bormemann,  in  the  Deutsche  medicinalrzei- 
tung,  states  that  the  victim  of  morphine  looks  to 
cocaine  for  help,  and,  mistaking  its  effects  for 
those  of  morphine  abstinence,  seeks  to  remove 
them  by  more  cocaine,  until,  unless  he  becomes 
enlightened,  he  finally  becomes  an  inmate  of  an 
insane-asylum.  In  three  out  of  six  cases  known 
to  bim,  this  was  the  result.  He  evidently  agrees 
with  those  members  of  the  medical  profession  who 
are  endeavoring  to  restrict  its  use,  by  saying, 
"  More  urgently  than  ever  in  the  case  of  any  other 
drug,  are  legal  regulations  and  limitations  needed 
for  the  sale  of  cocaine,  which  now,  unfortunately, 
is  too  easily  accessible  to  every  layman." 

—  There  has  been  of  late  considerable  discussion 
among  phyeicians  in  the  west  as  to  the  nature  of 
mountain-fever,  —  a  fever  which  occurs  in  the 
Rocky  Mountain  region,  and  which  has  by  some 
been  supposed  to  be  peculiar  to  that  locality.  Dr. 
Curt  in,  who  has  recently  been  engaged  in  an  in- 
vestigation of  the  subject,  finds  that  almost  any 
disease  which  occurs  in  the  mountains  is  liable  to 
be  called  mountain-fever.  He  regards  that  dis- 
ease which  is  more  commonly  known  by  this  name 
as  true  typhoid,  modified  by  the  peculiar  condi- 
tions of  elevation,  etc. 
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COMMENT  AND  CRITICISM. 

The  English  are  working  themselves  into  no 
slight  excitement  over  their  industrial  position. 
They  believe  that  they  are  losing  ground  as  a  nation, 
and  both  statesmen  and  scholars  are  looking  for 
the  cause  and  the  cure  for  this  unfortunate  state 
of  affairs.  Lord  Harrington  and  Professor  Hux- 
ley have  recently  addressed  their  countrymen  on 
this  topic  in  a  most  interesting  and  suggestive 
manner.  Professor  Huxley  compared  the  indus- 
trial forces  of  Europe  to  the  organization  of  the 
.great  standing  armies,  and  he  asserted  that  the 
industrial  competition  of  the  present  is  really  a 
state  of  war,  though  carried  on  for  different 
objects  and  with  far  different  results  from 
those  of  ordinary  warfare.  "It  does  not  break 
heads,  and  it  does  not  shed  blood,"  said 
Professor  Huxley,  "  but  it  starves  the  man  who 
succeeds  in  the  war  of  competition,  and  the  na- 
tion which  succeeds  in  the  war  of  competition 
beats  the  other  by  starvation.*'  Lord  Harrington 
accepted  this  metaphor  as  expressing  the  truth, 
and  drew  a  most  pitiful  picture  of  what  England 
would  become  were  she  defeated  in  this  industrial 
warfare.  "  The  consequences  to  the  nation  would 
be  a  diminution  of  wealth  and  of  the  influence 
which  we  have  acquired  through  our  pre-eminent 
industrial  position.  What  would  this  country 
be  without  its  manufactures  and  industries  ?  No 
doubt  we  should  still  have  our  material  resources, 
our  iron  and  steel,  and  the  muscular  energy  of 
what  would  then  be  our  superabundant  popula- 
tion ;  but,  instead  of  being  where  we  are  now,  we 
should  be  hewers  of  wood  and  drawers  of  water 
for  the  world.  If  ever  our  raw  materials  could 
be  manufactured  for  the  uses  and  wants  of  the 
world  better  in  other  countries  than  in  our  own, 
we  should  become  the  slaves  and  servants  of  the 
rest  of  the  world,  instead  of  its  leaders  and  masters, 
as  we  have  been  hitherto." 


ing  industrial  defeat  would  mean  a  disastrous 
change  in  the  circumstances  of  almost  every 
private  person.  The  result  would  be  "  a  loss  of 
affluence  to  those  now  rich,  poverty  to  those 
now  prosperous,  and  to  the  masses  of  the  country 
to  those  whose  only  means  of  subsistence  is  the 
demand  for  their  manual  and  intelligent  labor,  it 
would  mean  famine,  indigence,  and  starvation.' 
The  speaker  asserted  that  the  plain  truth  was, 
that,  just  as  in  actual  warfare,  victory  in  the  in- 
dustrial struggle  can  only  be  secured  by  the  posses- 
sion of  scientific  knowledge  and  the  application  of 
the  most  scientific  instruction  to  the  masses  of  the 
people.  At  the  present  time,  Germany  and  France 
are  making  enormous  efforts  to  provide  adequate 
technical  instruction  for  the  people,  and  the  lesser 
continental  nations  are  following  their  example. 
England  is  lagging  in  this  respect.  Much  has 
been  done  by  the  employers  of  labor,  but  much 
remains  to  be  done.  Lord  Harrington  expressed 
the  hope  that  in  every  considerable  centre  indus- 
trial and  technical  schools  would  be  established, 
suitable  to  the  wants  of  the  particular  district. 
Professor  Huxley  has  since  returned  to  this  point, 
and  eloquently  urged  the  necessity  of  organizing 
industrial  education.  He  has  pointed  out  what 
general  direction  this  organization  should  follow, 
but  has  not  entered  into  any  details.  It  is  cer- 
tainly suggestive,  however,  to  find  the  very  first 
of  England's  statesmen  and  scientists  uniting  in 
their  appreciation  of  the  danger  which  threatens 
Great  Britain,  as  well  as  agreeing  that  industrial 
and  technical  education  is  the  proper  means  of 
avoiding  this  danger. 


But,  Lord  Harrington  continued,  the  ill  would 
not  be  confined  to  the  country  as  a  whole.    It 
would  be  visited  upon  individuals.    This  impend- 
No.  221-1887. 


As  is  the  case  with  most  other  similar  institu- 
tions in  the  eastern  states,  a  considerable  share  of 
the  work  of  the  Massachusetts  agricultural  station 
is  purely  chemical.  The  report  for  1886  con- 
tains the  results  of  some  hundred  and  sixty  or 
more  analyses  of  fodders,  dairy  products,  ferti- 
lizers, water,  etc. ;  and  this  portion  of  the  report 
is  evidently  thoroughly  good  of  its  kind,  and  can- 
not fail  to  be  of  service  to  the  farmers  of  the 
state.  The  field  and  feeding  experiments  are 
made  more  prominent  in  the  report,  however,  than 
the  chemical  work,  as  befits  their  greater  general 
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interest;  but  the  impression  left  by  a  careful 
perusal  of  them  is  not  altogether  satisfactory.  In 
some  cases  a  large  amount  of  data  has. been  ob- 
tained, as  in  the  feeding  experiment ;  but  the 
results  are  presented  without  any  adequate  dis- 
cussion, —  a  too  prevalent  habit  among  our  sta- 
tions. Others  of  the  experiments  would  be  more 
properly  called  observations,  and.  while  of  value, 
scarcely  require  the  apparatus  of  an  experiment- 
station  for  their  making ;  while  still  others  seem 
to  lead  to  no  de6nite  end.  While  much  has  been 
done,  and  in  various  directions,  we  fail  to  find  in 
the  report  any  exhaustive  investigation  of  any 
subject,  such  as  it  is  the  peculiar  province  of  the 
experiment- station  to  undertake.  The  tendency 
appears  to  have  been  to  select  those  simpler  forms 
of  experiment  which  give  an  answer  in  gross  to 
some  question  of  preRent  interest  in  practice, 
rather  than  to  attempt  to  reduce  the  question  to 
its  elements  and  elucidate  the  action  of  the  various 
factors  which  enter  into  the  answer. 


Perhaps  no  one  is  better  fitted  by  training  and 
experience  to  discuss  intelligently  the  problem  of 
municipal  government  in  the  United  States  than 
Mr.  Seth  Low  of  Brooklyn,  and  his  address  on  this 
topic  before  the  Historical  and  political  science 
association  of  Cornell  university  is  very  full  of 
information  and  suggestion.  It  has  needed  neither 
de  Tocqueville's  warning  nor  the  data  given  in 
the  current  issue  of  the  Andover  review  to  im- 
press upon  us  the  fact  that  this  is  the  age  of  great 
cities,  and  that  it  is  in  the  cities  that  republican 
institutions  will  be  put  to  the  severest  test.  Mr. 
Low  points  out  that  the  task  of  administering  a 
large  city's  affairs  is  more  difficult  in  this  country 
than  in  Europe,  because  of,  its  heterogeneous  pop- 
ulation and  rapid  growth.  He  adds  that  "the 
struggle  in  city  government  in  the  United  States 
is  not  so  much  to  secure  the  doing  of  a  necessary 
thing,  as  it  is  to  procure  the  doing  of  it  economi- 
cally, efficiently,  and  honestly.*' 


The  problem  is  therefore  one  in  administrative 
science.  The  first  consideration  is  to  eliminate 
national  politics  from  municipal  elections.  In 
order  to  this,  Mr.  Low  recommends  that  munici- 
pal elections  be  held  at  a  time  when  there  can 
arise  no  complication  between  its  issues  and  those 
of  national  administration.  Then  the  city  charter 
should  carefully  separate  executive  and  legislative 
functions.    The  mayor  should  have  the  power  of 


appointment  and  removal  of  executive  officers 
during  the  time  for  which  he  is  responsible  for  the 
government  of  the  city.  The  extent  to  which 
cities  may  incur  debt  should  be  absolutely  fixed 
by  constitutional  limitation.  All  these  and  sev- 
eral other  essentials  are  strongly  urged  by  Mr. 
Low.  He  shows  very  clearly  by  practical  illus- 
trations just  what  the  lack  of  such  provisions  has. 
resulted  in.  The  whole  address  is  thoroughly 
scientific  in  character,  and  leaves  the  impression 
that  the  government  of  cities  is  a  matter  requir- 
ing far  more  intelligence  and  devotion  than  it 
usually  has  bestowed  upon  it. 


The  Sanitary  news  reports  that  the  sanitary 
committee  of  the  Philadelphia  board  of  health  has 
decided  that  there  is  no  harm  in  using  distillery 
slops  to  feed  milch-cows  when  supplemented  by 
more  nourishing  food.  If  such  action  has  been 
taken,  it  is  certainly  a  step  backward  in  sanitary 
administration.  It  is  well  settled  that  distillery 
swill  in  any  amount  is  an  unnatural  food  for 
milch-cows,  and  that  the  milk  produced  from 
animals  so  fed  is  unwholesome  and  injurious.  A 
case  is  reported  by  the  Brooklyn  board  of  health 
in  which  it  is  believed  to  have  caused  the  death 
of  a  child.  Swill  acts  as  a  stimulant  to  the  milk- 
glands,  and  the  quantity  of  milk  secreted  is  in- 
creased, while  the  quality  is  depreciated.  It  is 
to  obtain  a  greater  amount  of  the  product  that  the 
dairymen  desire  to  use  swill ;  and  a  long  experi- 
ence has  convinced  the  writer,  that,  if  this  food 
is  permitted  to  be  used  at  all,  it  will  soon  be  the 
principal,  if  not  the  sole,  food.  We  sincerely 
hope  that  the  Philadelphia  board  of  health  will 
reconsider  its  action,  and  make  a  more  extended 
investigation  into  the  subject ;  for  we  feel  sure 
that  there  is  ample  evidence  on  record  to  demon- 
strate to  the  satisfaction  of  any  board  of  health 
that  distillery  swill  is  totally  unfit  food  for  milch- 
cows,  even  though  it  is  given  in  restricted  amount 
and  in  connection  with  other  food. 


GATSCHETS  ETHNOLOGICAL  MAPS  OF 
THE  GULF  STATES. 

Mb.  A.  S.  Gatschet's  researches  on  the  history 
and  ethnology  of  the  Creek  Indians  have  led  him  to 
a  thorough  examination  of  the  available  literary 
material  referring  to  the  Indians  of  the  Gulf  states. 
The  results  of  his  studies  are  contained  in  bis  book, 
'  A  migration  legend  of  the  Creek  Indians,'  and 
may  be  seen  by  a  single  glance  at  the  maps  pub- 
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liabed  in  this  number.  The  relations  of  the  tribes 
are  explained  by  the  author  in  the  notes  accom- 
panying the  maps  (p.  418).  We  wish  to  draw  atten- 
tion to  the  importance  of  ethnological  researches 
of  this  kind. 

Students  of  American  ethnology  feel  hampered 
everywhere  by  the  lack  of  reliable  observations  and 
the  want  of  linguistic  material.  We  fully  agree 
with  the  author,  who  emphasizes,  in  the  preface 
of  his  book,  the  fact  that  the  method  of  furthering 
ethnographic  study  by  all  the  means  which  the 
study  of  language  can  afford,  has  been  too  little 
appreciated  up  to  the  present  time.  The  careful 
observer,  inquiring  into  the  psychology  and  eth- 
nological character  of  a  nation,  will  feel  compelled 
to  learn  its  language  as  the  only  means  of  under- 
standing the  way  of  thinking  of  the  people  he 
studies.  But,  besides  this,  the  comparison  of  lan- 
guages is  one  of  the  most  powerful  helps  for  study- 
ing the  prehistoric  history  of  mankind.  The  ma- 
terial available  for  a  study  of  the  Indians  is  in 
part  very  scanty,  and  much  of  it  is  irredeemably 
lost,  the  languages  and  tribes  being  extinct.  Much, 
however,  might  still  be  saved,  if  public  interest 
would  encourage  and  support  researches  in  this 
field.  The  philosopher  cannot  but  regret  the  in- 
difference of  the  public  towards  these  studies, 
which  are  the  principal  foundation  of  a  psychology 
of  mankind.  The  scientific  institutions  which  take 
an  active  interest  in  this  matter  are  not  many,  and 
do  not  command  over-large  funds.  The  bureau  of 
ethnology,  which  has  donp  and  now  does  most  of 
this  work  in  the  field,  is  hampered  by  lack  of 
means.  Academies  and  societies  are  generally 
more  interested  in  archeology  than  in  ethnology. 
We. wish  it  might  be  better  understood  that  the 
only  way  to  understand  the  relics  of  a  dead  cul- 
ture is  the  study  of  the  living  one  ;  but  we  fear 
the  interest  in  the  Indians  will  not  be  aroused  un- 
til they  all  are  buried.  Then  their  irrecoverably 
lost  legends  and  customs,  character  and  ideas,  will 
seem  to  grow  in  value,  and  much  work  and  money 
will  be  wasted  in  researches  that  might  now  be 
successfully  done  at  a  small  expense. 

It  is  not  too  late,  however.  Much  may  still  be 
done  by  intelligent  and  careful  collectors  and  ob- 
servers, and  we  hope  that  the  growing  interest  in 
science  will  also  extend  to  ethnological  researches. 
Astronomers,  geologists,  students  of  natural  his- 
tory, are  receiving  ample  support  from  their  rich 
fellow-citizens.  Ethnology  may  gain  friends  too, 
which  will  enable  students  to  carry  on  their  re- 
searches and  to  collect  material  before  it  will  be 
too  late. 

Gatschet's  first  map  is  an  attempt  to  locate  the 
settlements  pertaining  to  the  Indians  of  each  of 
the  linguistic  families  of  the  Gulf  states  as  far  as 


traceable  in  the  eighteenth  century.  For  this 
period  of  the  history  of  the  Gulf  states,  our  re- 
marks are  particularly  true,  and  our  knowledge  of 
many  tribes  is  merely  derived  from  occasional  re- 
marks of  early  writers.  Enormous  materials  of 
this  kind  are  embodied  in  the  map  which  shows 
where  the  tribes  were  located.  The  author  pre- 
fers to  mark  the  territory  inhabited  by  each  tribe 
by  dots,  as  answering  better  the  purpose  than  the 
coloring  of  large  areas,  which  conveys  the  impres- 
sion that  the  population  was  scattered  all  over  a 
certain  country.  He  says  (p.  49),  "  This  will  do 
very  well  for  densely  populated  countries  or  for 
tracts  inhabited  by  roving,  erratic  Indians,  whom 
we  meet  only  on  the  west  side  of  the  Mississippi 
River.  The  Gulf  state  Indians  were  not  longer  in 
the  condition  of  pure  hunting  tribes ;  they  had 
settled  in  stationary  villages,  and  derived  the 
main  part  of  their  sustenance  from  agriculture 
and  fishing."  As  far  as  the  map  is  intended  to 
show  the  exact  state  of  our  knowledge,  this  opin- 
ion is  correct.  The  question,  however,  is  not  so 
easily  settled.  The  migrations  of  tribes,  the  shift- 
ing of  villages,  hunting  excursions,  and  many  other 
facts  and  habits,  tend  to  make  the  territory  of  a 
tribe  indefinite  ;  while,  on  the  other  hand,  lands, 
though  not  inhabited,  are  claimed  by  a  tribe  as 
their  possession.  These  are  some  important  points 
in  favor  of  coloring  large  areas. 

It  will  be  seen  on  the  map  that  the  Mask6ki  oc- 
cupied a  central  position.  The  large  extent  of 
their  territory,  their  numbers,  and  their  character, 
made  them  one  of  the  most  important  groups  in 
Indian  history.  In  former  times  the  tribes  prob- 
ably extended  from  the  Atlantic  to  the  Mississippi, 
and  beyond  that  river,  and  from  the  Appalachian 
range  to  the  Gulf  of  Mexico.  They  kept  up  a 
warfare  with  all  their  neighbors  and  among  them- 
selves ;  their  main  branches,  the  Creek  and  the 
Cba'hta  Indians,  constantly  being  at  war.  The 
dialects  of  the  linguistic  stock  greatly  differ  from 
each  other,  the  Cha'hta,  for  instance,  being  unin- 
telligible to  the  Creek.  Gatschet  divides  them  in 
four  groups, — the  Creek,  Apalachian  (Hitchiti), 
Alibamu,  and  Cha'hta.  The  Creek  Indians  oc- 
cupied in  historical  times  a  central  position  among 
the  other  Mask6ki  tribes,  and,  by  forming  a  strong 
and  permanent  national  union,  had  become  the 
most  powerful  of  all  the  southern  tribes. 

Their  traditions  say  that  they  came  from  the 
west,  and  immigrated  into  their  territory  in  the 
eastern  Gulf  states  after  crossing  the  lower  Missis- 
sippi. According  to  their  migration  legends,  the 
Kasi'bta  and  Kawita  tribes  were  the  first  to  reach 
the  Chatahutchi  River,  where  they  found  the  Kusa 
and  the  Apalatchukla  settled.  The  situation  of 
these  places  will  be  found  on  the  map.    All  other 
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settlements  on  the  Chatahutchi  River  seem  more 
recent  than  Kasi'hta  and  Kawita,  and  therefore  it 
is  probable  that  the  Creek  immigration  to  those 
parts  came  from  the  Coosa  and  Tallapoosa  rivers. 

The  villages  of  the  Creeks  are  built  along  the 
banks  of  rivers  and  brooks,  frequently  in  places 
subject  to  inundations.  They  consisted  of  irregu- 
lar clusters  of  houses.  Each  of  these  belonged  to 
a  gens,  or  clan,  of  which  there  were  a  great  num- 
ber, twenty  of  which  are  still  in  existence.  Only 
the  larger  villages  had  a  public  square  occupying 
a  central  position.  This  was  reserved  for  the  cele- 
bration of  festivals,  especially  for  that  of  the  an- 
nual fast,  which  is  the  most  prominent  one  among 
their  feasts.  On  the  square  stood  the  council- 
house.  The  Creeks  distinguished  two  kinds  of 
towns,  —  the  red  or  war  town,  and  the  white  or 
peace  towns.  While  the  former  were  governed 
by  warriors  only,  the  latter  had  a  civil  govern- 
ment. One  of  the  most  noteworthy  of  the  peace 
towns  was  Apalatchukla.  It  was  considered  the 
mother  town  of  the  Creek  confederacy.  No  cap- 
tives were  put  to  death,  no  human  blood  was 
spilled  there.  Deputies  from  all  Creek  towns  as- 
sembled there  when  a  general  peace  was  proposed. 
On  the  other  hand,  Kawita-Tallahassi,  a  few  miles 
north  of  Apalatchukla,  was  an  important  war 
town.  Here  the  chiefs  and  warriors  assembled 
when  a  general  war  was  proposed,  and  here  cap- 
tives and  state  malefactors  were  put  to  death. 

Gatschet's  researches  on  the  ancient  pathways 
are  of  particular  interest.  A  detailed  study  of  trails' 
leading  through  the  country  forms  an  important 
part  of  Indian  history  and  ethnography.  But  un- 
fortunately only  very  few  are  traceable  at  the  pres- 
ent time.  He  describes  four  trails  leading  from 
the  eastern  states  to  the  Creek  towns,  crossing 
the  Chatahutchi  River  by  means  of  fords. 

We  cannot  enter  here  upon  the  ethnographic 
and  linguistic  details  contained  in  Gatschet's  book, 
but  confine  ourselves  to  the  foregoing  remarks, 
which  will  be  explanatory  of  part  of  the  vast 
amount  of  information  contained  in  the  maps. 
It  must  be  regretted  that  the  publication  of  the 
second  volume  of  Gatschet's  work  is  delayed  so 
long,  as  it  will  undoubtedly  further  our  knowledge 
of  North  American  ethnology  as  much  as  the  first 
one  has  done. 


PARIS  LETTER. 

M.  Brown-Sequakd  has  been  elected  president  of 
the  Societe  de  biologie  in  place  of  the  late  Paul  Bert. 

The  principal  conversational  topic  of  scientific 
interest  at  present  is  the  particularly  significant 
relationship  existing  between  typhoid-fever  ex- 
tension and  the  quality  of  the  water  distributed  in 
Paris.    It  is  known  that  Paris  receives  its  drink- 


ing-water from  three  principal  sources:  very  pure 
and  palatable  water  is  furnished  by  two  rivers 
whose  waters  are  brought  into  Paris  by  means  of 
aqueducts,  namely,  the  Vanne  and  the  Dhuys ; 
second-rate  water  comes  from  the  Ourcq  River  ; 
finally,  Seine  and  Marne  water  is,  on  account  of 
its  impurity,  especially  used  for  public  purposes, 
— street  cleaning  and  watering,  fountains,  etc. 
But,  although  the  last  water  is  generally  not  mixed 
with  pure  drinking-water,  it  often  happens,  es- 
pecially in  summer,  that  the  Dhuys  and  Vanne 
do  not  furnish  wafer  enough,  so  that  it  becomes 
necessary  to  use  Seine  or  Marne  water.  The  con- 
sequence is,  that,  some  time  after  this  mingling  of 
the  pure  with  the  impure  water,  typhoid-fever  be- 
comes much  more  prevalent.  For  instance  :  for 
seven  weeks  during  which  pure  water  is  dis- 
tributed in  the  whole  of  Paris  (May  3-June  16), 
the  number  of  typhoid-fever  cases  applying  to  the 
hospitals  is  149.  From  June  9  to  June  20  the  Seine 
water  is  mingled  with  that  of  the  Dhuys  and  the 
Vanne.  During  the  seven  weeks  from  June  21  to 
Aug.  8,  the  cafes  are  472.  The  number  of  cases 
begins  to  increase  between  eighteen  and  thirty 
days  after  the  admixture  of  the  impure  water. 
The  same  relationship  exists  in  most  epidemics  of 
typhoid-fever,  between  the  nature  of  the  water- 
supply  and  the  frequency  of  the  disease.  Another 
very  significant  fact  is,  that,  in  barracks  where 
the  water  is  good  (Vanne  water),  the  death-rate 
from  typhoid-fever  is  only  0.7  per  cent,  while  in 
barracks  (although  quite  new  and  very  healthy 
otherwise)  where  Marne  water  is  used,  the  death- 
rate  rises  (from  typhoid-fever  alone)  to  17  per  cent. 
If  these  facts  are  confirmed,  —  and  it  is  unlikely 
that  they  should  not  be  so,  since  a  recent  investi- 
gator, M.  Thoinot,  has  found  the  typhoid  bacillus 
in  great  numbers  in  Seine  water  taken  at  the  very 
place  where  it  is  pumped  for  the  municipal  reser- 
voirs, —  the  Paris  board  of  aldermen  will  have  to 
give  up  using  Seine  water,  and  will  be  compelled 
to  secure  pure  drinking-water  elsewhere,  if  it  does 
not  wish  to  be  called,  with  just  reason,  a  cold- 
blooded murderer,  which  it  seems  to  be  at  present. 
Such  a  state  of  things  is  a  shame  to  a  city  like 
Paris,  and  in  an  age  of  science  like  that  in  which 
we  live. 

The  senate  committee  for  the  abatement  of 
alcoholism  in  France  has  just  reported,  and  pro- 
poses that  all  non-ethylic  alcohols  shall  be  ex- 
cluded from  wines  and  liquors,  as  they  are  poison- 
ous. This  is  very  well,  but  will  it  be  very  easy  to 
devise  an  instrument  or  a  chemical  method  for  the 
discovery  of  non-ethylic  alcohol  in  wine  or  spirits? 

The  Paris  academy  of  medicine  is  going  to  dis- 
cuss, some  time  hence,  the  question  of  mental 
overwork ;  and  the  results  of  these  discussions, 
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if  carefully  prepared  and  well  backed  by  good 
documents,  will  certainly  prove  most  interesting. 
The  evil  effects  of  overwork  must  certainly  be 
enormous  in  France,  not  only  from  the  mental 
point  of  view,  but  also  as  concerns  the  influence 
on  physical  development ;  all  the  more  so  that 
gymnastics  and  sports  are  not  enough  sought  for 
and  cultivated  to  counteract  the  bad  effects  of 
mental  strain. 

M.  Levasseur,  of  the  Academie  des  sciences 
morales  et  politiques,  has  recently  published  a 
paper  concerning  the  average  length  of  life  in 
France  at  the  present  day  and  a  century  ago,  in 
1789  and  1881.  The  following  table  summarizes 
the  data  for  different  periods  of  life,  the  numbers 
indicating  the  ratios  of  survivors  per  thousand :  — 


1 

Before  1789. 

1877-81. 

Age. 

Both  sexes. 

Male. 

Female. 

5 

588 

716 

744 

10 

• 

551* 

60S 

719 

« 

529 

680 

708 

25 

471 

681 

657 

35 

404 

574 

596 

45 

884 

512 

589 

55 

257 

433 

470 

65 

166 

320 

368 

70 

118 

245 

291 

75 

72 

161 

199 

The  following  table  summarizes  the  ratio  of 
average  life  length  in  France,  England,  Belgium, 
and  Norway,  calculated  for  a  thousand  infants  of 
both  sexes :  — 


Age. 

France. 

England. 

Belgium. 

Norway. 

10 

681 

703 

• 

689 

780 

20 

642 

668 

635 

742 

30 

584 

604 

578# 

691 

40 

588 

589 

511 

685 

50 

473 

464 

440 

570 

60 

289 

370 

315 

486 

70 

249 

288 

216 

349 

80 

89 

89 

75 

157 

90 

11 

11 

9 

26 

It  will  be  easily  perceived  that  the  average  length 
of  life  has  increased  greatly  since  a  century  ago 
in  France,  and  that  it  stands  generally  on  a  par 
with  that  of  England,  being  superior  to  that  of 


Belgium,  but  inferior  to  that  of  Norway.  The 
pre-eminence  of  Norway  is  due  not  only  to  the 
low  death-rate  of  infants,  but  to  that  of  all  ages 
of  life.  Other  tables  show  that  life  is  generally 
longer  in  females  than  in  males. 

M.  Armauer  Hansen,  whose  works  concerning 
leprosy  are  well  known,  has  recently  published 
an  interesting  paper  concerning  septicaemia  in 
whales.  Near  Bergen,  each  year,  one  or  two 
Balaenoptera  rostrata  are  regularly  caught.  The 
way  in  which  it  is  done  is  very  simple.  The 
small  bay  into  which  the  whale  has  come  is  shut 
by  means  of  a  net,  —  this  is  quite  enough  to  pre- 
vent the  egress  of  the  animal,  —  and  then  the 
fishermen  try  to  harpoon  it.  The  animal  belongs 
to  the  fisherman  whose  arrow  or  spear  has  proved 
fatal.  The  fatal  wound  is  recognized  easily  by  the 
fact  that  all  around  it  there  is  a  zone  of  mortifi- 
cation some  days  afterwards.  The  animal  does 
not  die  immediately.  Some  twenty-four  or 
thirty-six  hours  after  the  wounds  have  been  in- 
flicted, the  animal,  which  continues  roaming 
about  in  the  bay,  seems  sick  :  it  comes  oftener  to 
the  surface  to  breathe,  and  is  less  rapid  in  its 
movements.  It  is  then  harpooned  and  hauled 
ashore.  One  of  the  wounds,  as  before  mentioned, 
is  found  to  be  surrounded  by  a  zone  of  mortified 
tissues.  All  the  fishermen  then  dip  their  arrows 
and  spears  into  the  wound  to  poison  them.  In 
fact,  the  whales  are  killed  by  septicaemia,  for  both 
Hansen  and  Gade  have  found  in  the  wound  a 
quantity  of  bacilli,  always  the  same.  Cultures  of 
these  bacilli  succeed  very  well,  and  now  inocula- 
tions upon  rabbits  are  going  to  be  tried.  The 
curious  feature  of  this  fact  is  that  this  method  of 
whale-capturing  has  been  in  vogue  for  many 
thousand  years,  since  the  epoch  of  the  vikings. 

Many  interesting  books  have  been  published 
since  my  last  letter.  Professor  Fredericq  of  Liege 
has  published  the  first  volume  of  the  annals  of 
his  laboratory.  It  contains  many  interesting 
papers  by  the  able  young  physiologist  and  many 
other  scientists. 

Professor  Hayem  has  issued  a  volume  on  the 
great  therapeutical  methods.  It  is  a  useful  book, 
in  which  the  philosophy  of  therapeutics  is  well 
expounded.  M.  G.  de  Kerville  has  published  a 
book  on  evolution.  It  is  a  popular  but  very  satis- 
factory account  of  the  basis  of  evolution,  of  the 
facts  adduced  in  support  thereof,  and  of  the  diffi- 
culties the  great  Darwinian  theory  encounters. 

It  would  be  useless  to  say  a  word  in  praise  of 
the  late  Wurtz's  *  Biological  chemistry,1  which  is 
now  complete.  This  work  is  a  very  good  one, 
clear  and  precise,  as  that  regretted  master  always 
wrote.  V. 

Paris,  April  8. 
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ATHENS  LETTER. 

This  has  been  an  important  day  for  American 
students  in  Greece,  and  for  tbe  friends  at  home, 
of  the  American  school  of  archeology.  The  cor- 
ner-stone of  the  permanent  home  of  the  school 
has  finally  been  laid,  and,  after  five  years  of  ex- 
istence without  a  bouse  of  its  own,  the  school  will 
in  a  few  months  be  commodiously  and  perma- 
nently accommodated/  The  building,  in  course  of 
erection  under  the  supervision  of  Mr.  Trowbridge, 
was  planned  by  Professor  Ware  of  Columbia.  It 
oooupies  a  charming  site  a  short  distance  east  of 
the  palace,  on  an  eminence  fronting  Hymettus. 
The  land,  which  adjoins  that  of  the  English 
school,  is  the  gift  of  the  King  of  Greece,  and  was 
Obtained  chiefly  through  the  exertions  of  minister 
Fearn.  The  building  will  afford  accommodations 
for  the  director  of  the  school  and  for  the  students, 
as  well  as  for  the  library  and  working-rooms. 

This  afternoon  most  of  the  Americans  in  Athens 
assembled  about  the  new  building,  over  which 
floated  the  flags  of  the  United  States  and  of 
Greece.  Upon  the  platform  were  the  United 
States  and  British  ministers,  and  representatives 
of  the  Greek  government,  as  well  as  of  the  Eng- 
lish, French,  and  German  schools  in  Athens. 
U.  S.  Minister  Fearn,  in  laying  the  corner-stone, 
spoke  in  earnest  words  of  the  importance  of  the 
school  for  classical  studies,  and  congratulated  bis 
countrymen  that  their  school  would  now  be  on  an 
equal  footing,  so  far  as  accommodation  is  con- 
cerned, with  its  sister  institutions  of  other  nations. 
Copies  of  the  Athens  daily  papers,  and  a  box  of 
Greek,  English,  and  American  coins,  were  put 
in  the  stone,  which  was  then  formally  placed  in 
position. 

Minister  Fearn  was  followed  by  Professor 
D'Ooge,  the  present  director  of  the  American 
school,  who  described  its  sphere,  and  spoke  of  its 
needs  and  its  resources.  M.  Dragoumia,  Greek 
minister  of  foreign  affairs,  spoke  cordially  of  the 
work  accomplished  in  Greece  by  the  Americans, 
saying  that  "  Greece  could  not  forget  that  the 
first  well-organized  schools  in  Greece  were  estab- 
lished by  Americans."  M.  Foucart,  director  of 
the  French  school,  was  unavoidably  absent,  as 
was  also  the  well-known  architect,  Mr.  Penrose, 
head  of  the  English  school,  who,  however, 
watched  the  proceedings  with  hearty  interest  from 
the  window  of  the  neighboring  school,  while  his 
part  in  the  exercises  was  taken  by  Mr.  Walter 
Leaf  of  London,  whose  Homeric  studies  have 
made  his  reputation.  Dr.  Petersen  spoke  for  the 
German  school,  and  the  proceedings  came  to  an 
end  with  a  libation  in  which  all  the  assembled 
friends  participated.  Tbe  school  is  now  fairly 
well  established,  but  too  little  is  known  of  it  at 


home.  Unlike  the  other  schools,  which  are  well 
supported  by  their  respective  governments,  our 
school  depends  entirely  on  voluntary  contribu- 
tions ;  and  the  responses  to  its  appeals  have  here- 
tofore been  in  no  wise  adequate  to  its  needs. 
Little  has  been  done  by  way  of  presenting  its 
claims,  save  by  circulars  issued  to  the  various 
alumni  associations,  and  funds  are  urgently 
needed  for  the  successful  carrying-on  of  this  most 
important  work. 

A  sufficient  sum  has  been  raised  to  erect  this 
new  building,  and  nearly  enough  more  to  make 
provision  for  the  permanent  director,  but  a  fund 
is  needed  for  excavations.  The  school  has  just 
decided  on  uncovering  some  important  ruins  north 
of  Corinth,  but  the  money  to  prosecute  the  work 
is  not  at  hand.  Friends  of  classical  study  should 
contribute  liberally  to  place  this  American  school 
on  a  suitable  basis,  and  enable  it  to  go  on  unem- 
barrassed with  its  work.  Hitherto  the  various 
colleges  have  taken  turns  in  sending  out  a  Greek 
professor  to  fill  the  post  of  director  for  a  year. 
But  it  is  found  that  conaidenable  time  is  needed 
for  each  new  director  to  become  acquainted  with 
his  work,  and  thus  much  of  his  year  is  spent  to 
no  advantage  to  the  school.  Charles  Waldstein, 
a  graduate  of  Columbia,  and  more  recently  director 
of  the  Fitz william  museum  of  the  University  of 
Cambridge,  has  signified  his  willingness  to  accept 
the  permanent  directorship,  and  will  assume  con- 
trol in  1888.  The  students,  of  whom  there  are  at 
present  nine,  assume  all  of  their  own  expenses, 
and  all  that  is  now  asked  for  is  an  amount  suffi- 
cient to  defray  the  cost  of  excavations  and  the 
annual  running  expenses.  R.  A. 

Athens,  March  12. 


EXPLORATION  AND  TRAVEL. 

The  Stanley  Falls  Station. 

During  the  past  few  months  the  Stanley  Falls 
Station  has  been  attracting  considerable  attention* 
According  to  O.  Baumann,  member  of  Dr.  O.  Leoz's 
African  expedition,  who  staid  several  months  there 
(MittheU.  Vienna  geogr.  9oe.),  the  station  is  situated 
on  the  west  point  of  a  long  island  which  is  sepa- 
rated from  the  mainland  by  a  branch  of  the  river, 
about  sixty  feet  in  width.  A  path  leads  from  the 
station  to  the  numerous  huts  of  Singi  Singi's  vil- 
lage. The  island  rises  gradually  from  the  river ; 
but  the  right  bank  of  the  Kongo  is  formed  by  a 
steep  wall  like  cliff  of  red  sandstone,  the  strata  of 
which  lie  horizontally.  Its  top  is  covered  with 
luxuriant  vegetation,  which  surrounds  Nsaki's 
village.  Tippo-Tip's  village  is  established  on  two 
islands  above  the  seventh  cataract,  the  bouses  be- 
ing scattered  over  his  extensive  plantations.    Be- 
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low  the  cataract,  on  the  left  bank  of  the  river, 
there  are  two  villages  belonging  to  two  of  Tippo- 
Tip'e  followers,  —  Naar  and  Mv ana  Nsigi.  They  are 
built  in  the  midst  of  thick  woods,  which  are  said  to 
extend  three  days'  journey  from  the  river,  and  to 
be  uninhabited.  The  Kongo,  which  runs  at  Tippo- 
Tip's  village  very  rapidly,  forms  a  little  above  the 
station  the  famous  seventh  cataract  which  im- 
pressed itself  so  deeply  upon  Stanley  on  his  journey 
across  the  continent  Though  the  fall  is  only 
about  six  feet  high,  the  impression  is  grand,  on 
account  of  the  enormous  volume  of  water  and  the 
uproar  of  the  tumultuous  waves  below  the  falls. 

The  inhabitants  of  this  district  are  the  Wagenia 
(Stanley's  Wenya) ;  but  also  Tippc-Tip.  with  his 


1.  Stanley  FkUb  Station.  G.  >'anr'e  village, 

a.  Sinai  Slnd's  village.  6.  Mt&h*  Malfl's  village. 

8.  NukTa  villain.  7.  Seventh  cataract. 
4.  Tippo-Tlp'n  vIllagB. 

Arabs  and  slaves,  and  the  station  garrison,  are 
established  here.  The  latter  was  commanded  by 
two  whites,  and  had  one  hundred  and  fifty  soldiers 
and  working-men.  These  were  composed  of  so- 
called  Eausa  (men  from  the  Guinea  coast  and  the 
Niger)  and  Bangalla,  men  from  the  upper  Kongo,  of 
the  same  tribe  who  so  furiously  attacked  Stanley  on 
his  descent  of  the  river.  Besides  these,  there  were 
a  number  of  women  and  children,  —  slave*  taken 
by  Tippo-Tip  on  his  predatory  excursions  to  the 
north,  and  sold  to  the  station.  Many  of  the  women 
had  become  wives  of  the  Hausa :  others  were 
working  for  the  station.  The  men  were  clearing 
the  dense  woods  which  surround  the  houses  of  the 
station,  rilling  the  swamps  of  the  Island,  and  work- 
ing on  the  plantations.  Bananas,  manioc,  and 
maize  were  grown  there.  Sweet-potatoes,  papaya, 
and  lemons  were  introduced  from  the  lower  Kon- 
go. Tippo-Tip,  who  has  large  rice-plantations  on 
the  Lualaba  and  at  Stanley  Falls,  furnished  the 
station  with  rice.     The  stock  consisted  of  three 


cows,  several  sheep,  goats,  and  some  poultry.  The 
climate  is  very  unhealthy  all  the  year  round.  It 
appears  that  the  natives,  who  were  employed  by 
the  station,  were  kept  as  slaves  used  to  be  in  the 
southern  states. 

The  Wagenia  live  on  friendly  terms  with  Tippo- 
Tip,  who  usee  them  for  boatmen  in  travelling  up 
and  down  and  in  crossing  the  riven.  They  are 
fishermen.  By  far  the  greater  part  of  their  food 
is  obtained  in  weirs  built  in  the  rapids  and  cata- 
racts of  the  Kongo.  Baskets  are  fastened  to  a 
line  of  heavy  poles,  which  are  strengthened  by 
cross-beams,  and  the  fish  are  carried  into  them  by 
the  rapid  current.  The  fish  are  smoked,  and 
traded  to  the  inhabitants  of  the  Lindi  and  Bivere 
for  bananas  and  other  vegetables  or  for  iron  spear- 
heads and  daggers.  The  Wagenia  wear  teeth  in 
perforations  of  the  upper  lip,  beads  in  the  noee  and 
in  the  ears,  and  rings  of  copper,  iron,  or  brass 
round  the  neck,  arms,  and  legs. 

Their  trading  excursions  to  the  tribes  below  the 
cataracts  are  made  in  their  large  canoes,  which 
have  a  platform  for  the  steersmen  on  each  end. 
On  extensive  journeys,  they  cover  the  boat  with  a 
roof,  under  which  they  build  a  fireplace  of  clay. 
It  is  remarkable  that  no  demoralization  through 
the  influence  of  the  Arabs  has  thus  far  been  notice- 
able. The  latter  are  ravaging  the  whole  district, 
particularly  the  country  north  of  the  Kongo,  and 
it  may  be  expected  that  their  influence  will  spread 
out  still  further,  now  that  the  station  has  been 
abandoned. 

Africa. 
According  to  Nature  of  April  14,  the  Swedish 
government  is  preparing  an  expedition  under  the 
direction  of  Lieut.  A.  Wester,  formerly  chief  of 
the  Kongo  Station,  Leopoldville.  At  the  last 
meeting  of  the  Stockholm  society  of  anthropology 
and  geography,  Lieutenant  Wester  reported  on  the 
subject.  The  expedition  may  probably  start  next 
summer,  and  will  be  absent  about  a  year,  making 
Kamerun  its  base  of  operations.  The  cost  will  be 
about  forty  thousand  dollars. 

Mr.  Camilla  Douls,  says  La  gazette  gtographique 
of  April  14,  who  was  sent  out  by  the  French  gov- 
ernment for  exploring  the  Wad-Dra,  has  been 
made  prisoner  by  the  natives  of  Cape  Bojador.  Mr. 
Tempest,  chief  officer  of  the  English  post  at  Cape 
Juby,  however,  succeeded  in  releasing  him  from 
the  Arabs.  Mr.  Douls  has  resumed  his  journey  up 
the  Wad-Dra. 

America. 
The  field-operations  of  the  geological  survey  of 
Canada  for  the  coming  season  include  some  im- 
portant geographical  work.    The  Yukon  expedi- 
tion, of  which  Dr.  Q.  M.  Dawson  is  in  command 
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(see  Science,  April  15),  set  out  last  week.  Dr.  Bell 
will  prosecute  his  researches  in  Hudson  Bay,  the 
south-west  shore  of  which  will  be  examined  by 
Messrs.  Low  and  J.  M.  Macoun.  Professor  Ma- 
coun  will  visit  the  little-known  interior  of  Van- 
couver Island,  principally  for  botanical  purposes. 
The  surveys  of  Mr.  Bowman  in  the  Cariboo  gold- 
fields  and  the  Selkirk  range  will  add  considerably 
to  our  knowledge  of  the  geography  of  that  dis- 
trict. Messrs.  Tyrrell  and  Dowling  will  proceed 
to  Duck  and  Riding  mountains  to  examine  the 
eastern  outcrop  of  cretaceous  rocks,  and  Messrs. 
Lawson,  Smith,  and  Barrow  will  survey  the  bound- 
ary-line east  of  Rainy  Lake.  The  rest  of  the 
parties  will  prosecute  mainly  geological  work  in 
the  eastern  parts  of  the  Dominion. 

Dr.  R.  A.  Philippi  gives  an  interesting  report, 
in  Audcmd  of  April  11,  of  an  ascent  of  the  vol- 
cano Licancaur,  which  is  situated  on  the  eastern 
boundary-line  of  the  Chilenian  province  Antofo- 
gasta.  Former  attempts  to  reach  the  summit  of 
the  mountain  have  been  unsuccessful.  Two  engi- 
neers, Mufioz  and  Pizarro,  attempted  to  reach  the 
summit  of  the  mountain,  which  is  between  eigh- 
teen and  twenty  thousand  feet  high,  in  order  to 
make  some  trigonometrical  observations.  They 
experienced,  however,  so  severe  attacks  of  the 
punar  (the  difficulties  of  respiration  in  the  rarified 
atmosphere),  that  they  were  prevented  carrying 
out  their  intention.  Their  companion,  Don  Jose 
Santelices,  succeeded  in  reaching  the  summit,  and 
gives  the  following  description :  "  The  16th  of 
March  we  reached  a  tambo  on  the  north-west  side 
of  the  mountain.  TheBe  are  bouses  which  form 
a  single  room  with  a  low  stone  bank  :  they  were 
built  by  the  Inkas  at  regular  intervals  on  their 
roads.  While  part  of  the  company  could  not 
ascend  much  farther  on  account  of  the  rarified 
air,  the  guide  and  myself  reached  the  summit 
after  nine  hours*  climbing.  We  descended  into 
the  crater,  the  bottom  of  which  is  formed  by  a 
plain  about  thirteen  hundred  feet  in  diameter,  in 
which  a  beautiful  pond,  four  hundred  feet  long  and 
three  hundred  and  fifty  feet  wide,  is  situated.  It 
may  be  about  five  hundred  feet  below  the  rim  of 
the  crater.  On  its  banks  there  are  large  stone 
walls  of  the  houses  in  which  the  Indians  used  to 
live.  There  may  be  about  thirty  of  these.  There 
was  a  great  quantity  of  fuel  which  had  been  car- 
ried there  by  the  ancient  Indians.  An  old  road 
of  the  Inkas,  which  led  to  the  summit,  can  still 
be  recognized."  Philippi  remarks  that  these 
houses  were  probably  used  by  a  garrison  for 
watching  the  approach  of  an  enemy,  and  for  giv- 
ing signals  by  lighting  the  wood.  Similar  piles  of 
wood  have  been  found  on  all  mountains  of  that 
district.    Philippi  supposes  these  enemies  were 


the  Peruvians,  at  the  time  when  they  made  war 
upon  the  brave  and  warlike  Calchaquis,  who  lived" 
in  the  district  of  Salta,  which  belongs  at  the 
present  time  to  the  Argentine  Republic.  J.  J. 
Tschudi  was  probably  the  first  to  suggest  that  the 
Calchaquis  retired  to  the  oases  of  the  Atacama 
desert,  in  order  to  escape  the  oppressions  of  the 
Inkas.  This  hypothesis  is  very  probable,  as  the 
Atacama  language  is  spoken  nowadays  in  some 
parts  of  the  province  of  Salta.  However,  it  is 
not  impossible  that  the  Peruvians  used  these  piles 
of  wood  for  giving  notice  of  the  progress  of  their 
conquest  to  Cuzco.  Anyhow,  the  fuel  found  on 
the  mountains  was  carried  there  about  four  hun- 
dred years  ago. 

NOTES  AND  NEWS. 
The  papers  read  at  the  April  meeting  of  the 
National  academy  of  sciences  were  as  follows  : 
'  On  chemical  integration,'  T.  Sterry  Hunt ;  '  Re- 
sults of  the  investigation  of  the  Charleston  earth- 
quake,' C.  E.  Dutton  and  Everett  Hayden  ;  '  On 
some  phenomena  of  binocular  vision,'  Joseph 
LeConte ;  *  The  vegetation  of  the  hot  springs  of  the 
Yellowstone  park,'  W.  G.  Farlow  ;  « On  the  fore- 
limb  and  shoulder-girdle  of  Eryops,  and  on  the 
vertebrates  of  the  triassic,'  E.  D.  Cope ;  *  On  the 
rainless  character  of  the  Sahara,'  Elias  Loomis  ; 
*  The  color  of  the  sun,'  and  *  A  new  map  of  the 
spectrum,'  S.  P.  Langley  ;  'Chemical  constitu- 
tion and  taste,'  *  On  a  new  class  of  compounds 
analogous  to  the  phthaleins,'  and  'On  the  de- 
composition of  diazo  compounds  by  alcohol,'  Ira 
Remsen ;  *  On  the  ancestry  of  the  deaf,'  and  '  On 
the  notation  of  kinship,'  A.  G.  Bell ;  *  On  the  de- 
termination of  orbits  of  planets  and  comets,'  J. 
W.  Gibbs ;  '  On  the  serpentine  of  Syracuse,. 
N.Y.,'  G.  H.  Williams;  'On  the  barometric 
oscillation,  diurnal  and  annual,'  A.  W.  Greely  ; 
' On  Bloridian  geology,'  W.  H.  Dall ;  '  On  the 
Taconic  system  of  Emmons,'  C.  D.  Walcott ;  '  Is 
there  a  Huronian  group?'  R.  D.  Irving  ;  'On  the 
brain  of  the  Ceratodus,  with  remarks  on  the  gen- 
eral morphology  of  the  vertebrate  brain,'  B.  G. 
Wilder ;  *  Outline  of  the  ichthyological  system,* 
Theodore  Gill ;  *  The  effect  of  magnetization  on 
the  electrical  resistance  of  metals,'  Arthur  W. 
Wright. 

—  The  coast-survey  telegraphic  longitude  parties, 
of  Assistants  Smith  and  St.  Clair  have  left  for 
Ogden  and  San  Francisco.  Their  first  work  in  ex- 
tending the  regular  line  of  standard  longitudes  of 
the  coast  survey  will  be  to  connect  Salt  Lake  City 
with  the  Franklin  Square  observatory  in  San 
Francisco.  When  these  points  are  thus  connected, 
the  chain  will  be  complete  with  the  Sierra  Rob- 
blero,  New  Mexico,  near  Fort  Selden.    Assistant 
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William  Eimbeck  will  continue  the  transconti- 
nental triangulation  from  Mount  Nebo,  near  Salt 
Lake,  and  is  expected  to  reach  that  station  about 
May  20.  Assistant  James  B.  Baylor  has  com- 
pleted his  season's  work  of  three  months,  having 
occupied  twenty-three  magnetic  stations  between 
Key  West  and  Washington.  For  absolute  measures 
of  declination,  dip.  and  intensity,  this  is  considered 
good  work  for  stations  covering  so  large  an  area. 
In  connection  with  the  physical  and  hydrograph- 
ical  survey  of  New  York  bay  and  harbor,  a  much- 
needed  work  is  now  progressing,  which  consists  in 
running  a  line  of  precise  spirit-levels  from  the 
permanent  tide-gauge  of  the  coast  survey,  at 
Sandy  Hook,  by  way  of  Keyport,  Slaten  Island, 
Newark  Bay,  across  New  York  harbor  and  the 
Narrows,  up  Long  Island,  through  Brooklyn  to 
Long  Island  Sound,  across  East  River  to  Governor's 
Island,  and  up  the  Hudson  River  to  Dobbs  Ferry. 
A  detailed  topographical  survey  of  the  west  half 
of  the  District  of  Columbia  is  now  nearing  com- 
pletion, the  results  of  which  are  to  be  published 
in  atlas  form  on  a  scale  of  four  hundred  feet  to 
the  inch.  The  Patterson  will  leave  San  Francisco, 
about  May  1,  for  survey-work  in  Alaska  waters, 
where  she  will  remain  all  summer. 

—  Mr.  Carroll  D.  Wright,  chief  of  the  U.  S. 
bureau  of  labor  statistics,  is  no  w  in  Massachusetts, 
collecting  statistics  as  to  marriage  and  divorce  in 
the  United  States.  It  will  probably  be  a  year  be- 
fore the  data  can  be  prepared  in  the  form  of  a 
report.  The  bureau  has  considerable  work  in 
progress  at  present.  The  report  on  convict-labor 
will  be  issued  in  about  three  weeks.  The  report 
on  labor-strikes  will  be  ready  this  fall.  Another 
subject  of  inquiry  now  in  progress  is  in  relation 
to  the  moral  and  economic  condition  of  working 
women  and  girls  in  the  great  cities  of  the  country. 
The  bureau  will  also  make  inquiries  into  the  cost 
of  the  distribution  of  food-staples,  —  how  the 
cost  of  food  is  increased  by  transportation-rates, 
and  other  facts  bearing  on  the  general  subject. 
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writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

Ethnologic  results  obtained  upon  an  expedition 

in  the  south-west  of  the  United  States. 

In  the  subsequent  columns  I  have  gathered  the 
results  which  I  obtained  in  the  furtherance  of  ethno- 
logic studies  during  a  three-months'  trip  in  Louisi- 


ana, Texas,  and  the  parts  of  Mexico  adjoining  the* 
Bio  Grande  del  Norte. 

I  left  Washington  City  on  Oct.  5.  1886,  and 
stopped  on  my  way  to  the  Mississippi  only  one  day, 
to  view  the  sites  of  the  ancient  Alibamu  and  Greek 
towns  at  the  confluence  of  Coosa  and  Tallapoosa 
rivers,  Alabama.  The  authors  of  the  eighteenth 
century  report  three  towns  in  the  vicinity  of  the 
French  fort  Toulouse,  —  Odshi-ap6fa  (or  '  Hickory 
Ground '),  Taskigi,  and  Oktchayudshi  ('Little  Oktcha- 

yi'). 

Accompanied  by  a  guide,  I  found  the  French 
fort,  or  what  remains  of  it,  at  about  four  miles  dis- 
tance from  Wetumpka,  but  several  circumstances 
prevented  me  from  discovering  the  sites  of  any  of 
the  settlements  above  named.  The  authors  men- 
tioned give  no  accurate  description  of  their  sites. 
The  whole  peninsula  is  sometimes  flooded  by  high 
water  from  the  Coosa  River,  which  rises  over  fifty 
feet  after  lone  rains  in  the  north  of  Alabama  state, 
and  necessarily  destroys  the  vestiges  of  old  habita- 
tions ;  and  the  country  has  become  overgrown  with 
pine-woods  and  shrubbery. 

At  the  confluence  of  Tensaw  and  Little  rivers  with 
Black  or  Washita  River  there  are  four  curious 
mounds  in  an  advanced  state  of  disintegration.  One 
of  them  is  of  enormous  height,  and,  as  the  tradition 
goes,  had  once  a  little  pond  on  its  top.  According 
to  another  tradition,  this  was  the  spot  where  the 
retreating  Natchez  Indians  defended  themselves 
against  the  pursuing  French  troops  in  1731.  This 
looks  more  like  the  theory  of  some  ambitious 
archeologist. 

Three  miles  east  of  Pineville.  Rapides  parish,  La., 
I  then  visited  the  site  of  a  Cha'hta  village  and  cem- 
etery. It  lay  on  the  ground  which  formerly  made 
up  Solabella's  plantation,  and,  although  the  village 
was  abandoned  but  ten  or  fifteen  years  ago,  nobody 
could  tell  me  the  Indian  name  of  it.  Wherever  the 
chimneys  of  the  cabins  stood,  there  was  a  little 
mound  or  eminence ;  and  upon  every  grave  in  the 
burial-ground  stood  a  plum-tree,  which  the  mourners 
used  to  plant  to  mark  the  head  of  the  deceased.  The 
main  camping-place  is  now  overgrown  with  horse- 
mint.  The  majority  of  these  Indians  had  gone  to  a 
mission  in  the  Cha'hta  Nation  some  time  before  the 
secession  war,  a  half-blood  Cha'hta  chief,  Jim 
Fletcher,  having  prompted  them  to  go  there.  For- 
merly these  Cha'htaa  had  annual  ball-games  with  the 
Biloxis,  two  hundred  of  whom  inhabited  a  village  on 
the  north-east  bank  of  Red  River,  thirty  miles  above 
Alexandria.  The  ground  is  now  owned  or  held  by  a 
Mr.  Smith,  and  these  Biloxis  all  went  either  to  the 
Cha'hta  Nation  or  among  the  Caddos,  Indian  Terri- 
tory. 

The  Biloxi  Indians,  whom  I  saw  and  studied,  live 
on  Indian  Creek,  five  or  six  miles  west  of  Lecompte, 
Rapides  parish.  The  unhealthy  location  of  their 
present  abode  in  the  pine-woods,  flooded  in  the 
rainy  season,  has  of  late  subjected  them  to  the  rav- 
ages of  fever.  There  they  stay,  on  the  property  of 
Bus.  Martin,  and  make  a  living  by  working  for 
wages.  Most  of  them  are  small,  sturdy  people,  show 
no  trace  of  tattooing,  and  generally  speak  English 
more  than  their  native  tongue.  I  studied  their  lan- 
guage at  Lecompte,  and  found  at  once  that  it  be- 
longed to  the  Dakotan  or  Siouan  family.  About 
twelve  Biloxis  speak  or  understand  it :  all  the  others 
—  fifteen  or  twenty  —  know  English  only.  They 
know  nothing  about  earlier  migrations  of  their  tribe  „ 
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except  that  they  came  from  Avoyelles  parish,  perhaps 
thirty  rears  ago.  They  call  their  own  tribe  '  Taneks,* 
4  Tanuks,*  or  '  Tanks.*  bat  cannot  interpret  this  name. 
The  Tunicas  call  them  '  Y6roni.'  The  presumption 
is  that  the  other  tribes  living  in  their  neighborhood 
when  they  were  still  npon  the  Gnlf  coast  (Pascagou- 
las,  Chozettas,  Moctoby)  spoke  Dakotan  dialects 
also ;  and  the  discovery  of  the  Biloxi  language  is  of 
great  importance,  because  it  upsets  the  old  theory 
that  the  so-called  Cha'hta  tribes  of  the  Gulf  coast, 
or  southern  Cha'hta  tribes,  spoke  Cha'hta  dialects 
throughout.  The  Bayagoulas  and  Mugulashas  prob- 
ably did  so ;  but  of  the  Humas,  Tchaouachas,  To- 
homes,  Tangipahoa,  and  Opelousas,  this  cannot  be 
said  with  certainty.  They  all  used,  however,  the 
Cha'hta  or  Mobilian  trade  language  as  a  means  of 
intercommunication. 

Before  the  Biloxis  on  Indian  Creek  left  Avoyelles 
parish,  they  lived  there  peaceably  with  another  tribe, 
the  Tunica.  Some  twenty-five  of  these  still  remain 
in  their  old  homes  on  the  Marks vilie  prairie,  a  little 
to  the  south-east  of  Marksville,  the  parish  seat. 
They  are  the  Tassenooogoulas  and  Avoyelles  of  the 
old  documents.  In  the  eighteenth  century  other 
Tunica  villages  existed  besides  these,  —  the  Tunicas 
on  lower  Yazoo  River,  and  those  on  Mississippi 
Biver  a  few  miles  below  the  Bed  Biver  junction.1 
Those  in  Avoyelles  parish  called  themselves  Shixkal- 
tini,  or  '  flint  people,'  after  a  former  chief,  as  alleged. 
Of  these,  I  found  a  young  man  at  Lecompte,  from 
whom  I  obtained  thorough  information  on  his  lan- 
guage. The  only  mode  of  disposing  of  the  dead 
among  the  southern  Indians  seems  to  have  been  that 
of  inhumation. 

Comparisons  made  with  the  vocabularies  of  all 
the  languages  formerly  spoken  in  the  countries  on 
both  sides  of  the  lower  Mississippi  Biver  and  its 
affluents,  even  with  the  Pani  dialects,  as  Caddo, 
Yatassi,  Nadaco,  Wichita,  have  shown  that  affinity 
existed  with  none  of  them,  and  that  therefore  Tonica 
represents  a  linguistic  family  for  itself.  It  has  many 
phonetic  peculiarities.  The  sound  /,  which  is  so 
frequent  in  the  Mask6ki  dialects,  is  wanting  here, 
as  well  as  v.  Instead  of  ts,  ds,  the  language  has  tch, 
dsh.  Of  trills,  we  find  I  beside  r  and  the  uvular  r, 
the  r  being  not  our  rolling  r,  but  the  sound  heard  in 
*  mar,*  '  bar.*  Dand  6  occur  very  seldom,  and  inter- 
change with  t  and  p,  as  g  does  with  k.  The  surd 
guttural  k  almost  in  every  instance  interchanges  with 
xk.  This  is  done,  for  instance,  in  the  numeral 
series,  which  is  decimal,  and  in  the  name  of  the 
people  itself,  which  may  be  pronounced  (  Tunika  * 
or  'Tuuixka,* —  a  compound  of  to-  (a  sort  of  an 
article,  *  the  *),  tint,  or  dni  ('  man,*  '  people  *),  and  a 
suffix,  -Ami,  -xka.  The  language  is  nasalizing,  though 
not  so  strongly  as  Cha'hta,  and  is  more  vocalic  than 
the  latter. 

In  morphology  the  language  is  distinct  from  other 
southern  tongues,  1°,  by  having  a  feminine  besides 
the  masculine  form  in  the  noun,  pronoun,  and  verb ; 
2°,  by  having  a  dual  of  three  persons  in  the  pro- 
noun and  the  verb ;  3°,  by  the  above  article,  to-, 
{?-,  f- ;  and,  4°,  by  a  sort  of  reduplication  of  the 
radix  in  some  of  the  shorter  adjectives  and  verbs, 
which  differs  entirely  from  the  reduplication  found 
in  the  Mask6ki  dialects.  The  existence  of  a  mas- 
culine and  a  feminine  gender,  shown  by  the  append- 
ing of  -ku  for  the  masculine,  and  -tchi,  -htchi,  -xtchi, 

1  These  Tonicas  were  the  stanchest  Indian  friends  and 
allies  of  the  French  colonists  on  the  lower  Mississippi. 


for  the  feminine,  is  extremely  curious,  and,  since  it  ' 
extends  to  the  substantive  noun  also,  finds  very  few 
analogies  in  American  languages  (northern  Throe 
dialects,  Maya,  Carib,  and  the  disputed  Taensa). 
The  words  for  (  woman  *  (ntixtchi)  and  for  ( female ' 
(tPhtchi)  contain  this  suffix  also,  and,  from  what  I 
have  observed,  the  term  '  feminine  *  seems  better  ap- 
plied here  than  '  metarrhenic,*  which  was  proposed 
for  similar  distinctions  by  French  linguists.  1  have 
obtained  several  highly  interesting  tales,  evidently 
very  ancient,  in  the  Tonica  language,  with  interlinear 
translation  in  Creole  French. 

Being  unable  to  find  any  person  who  could  reliably 
inform  me  of  the  present  whereabouts  of  the  Karan- 
kawa  tribe,  once  upon  the  Texan  coast  near  Lavaca 
Bay,  I  repaired  to  San  Antonio,  in  Bejar  county, 
Tex.  The  so-called  Mexicans  living  in  and  around 
that  rising  city,  and  selling  their  produce  upon  the 
large  market-square,  have  an  Indian  countenance 
and  expression,  with  the  same  ashy  complexion 
which  I  had  previously  observed  among  the  Kayowe 
Indians.  They  all  speak  Spanish,  but  nevertheless 
I  was  forcibly  struck  with  the  idea  that  these  must 
be  the  descendants  of  the  Indians  once  gathered  into 
the  Alamo  and  the  four  missions,  now  in  ruins  along 
the  San  Antonio  Biver,  south-west  of  the  city.  Our 
information  upon  these  tribes  is  so  defective  that 
we  scarcely  know  their  names.  It  is  surmised,  how- 
ever, that  all  or  some  of  them  spoke  dialects  of  one 
family,  which  has  been  called  '  Coahuilteco*  or  *  Te- 
jano  *  by  Orozoo  y  Berra  (1864). 

From  Laredo,  Webb  county,  Tex.,  I  went  south  to 
Camargo,  and  found,  in  the  vicinity  of  San  Miguel, 
the  terminus  of  the  railroad  to  Matamoros,  the  rem- 
nants of  the  Comecrudo  ('raw-eating')  tribe,  who 
have  established  their  cane-lodges  on  both  sides  of 
the  track  near  Las  Prietas.  They  are  commonly 
called  '  Carrizos  *  by  the  whites,  but  insist  on  being 
called  *  Comecrudos,'  the  extinct  Carrizos  having 
lived  at  Camargo  and  north-west  of  that  town.  Only 
the  oldest  men  and  women  of  the  Comeorudos  re- 
member the  language  or  converse  in  it  among  them- 
selves. A  part  of  these  Indians  formerly  lived  in 
the  woods  to  the  south,  at  Charco  Escondido.  The 
full-blood  Comecrudos  seen  by  me  were  slim  and 
tall,  some  of  them  of  a  whiter  complexion  than  the 
Mexicans  around  them.  The  pronunciation  of  these 
Indians  is  remarkably  clear,  and  only  a  few  words 
contain  nasal  sounds.  The  language  is  lacking  the 
sounds/,  r,  tch,  dsh,  to,  ds,  6, and  d,  but  diphthongs 
are  frequent.  Only  two  tenses  are  extant,  but  the 
noun  is  inflected  by  some  oases  of  a  locative  char- 
acter. A  demonstrative  particle,  pa-  orpe-,  is  found 
before  almost  every  noun,  and  in  some  verbs  also. 
There  is  also  a  tendency  to  oxytonize  many  words, 
especially  substantives,  although  the  accent  shifts, 
as  in  other  Indian  languages. 

The  same  simplicity  and  paucity  of  sounds  is  found 
in  the  Cotoname  language,  formerly  spoken  in  the 
same  district.  I  could  find  only  one  man  living  who 
remembered  words  of  it,  and  I  had  to  visit  him 
several  times  before  he  could  gather  up  his  recollec- 
tions so  as  to  rely  on  them  as  truthful.  As  late  as 
1860  the  naturalist  Berlandier,  who  lived  in  Mata- 
moros, had  no  difficulty  in  obtaining  a  full  vocab- 
ulary of  that  language,  but  I  obtained  only  about 
one  hundred  terms.  It  differs  so  considerably  from 
Comecrudo,  that  I  thought  at  first  I  had  secured  a 
representative  of  a  new  family,  but  subsequently 
discovered  it  to  be  a  distant  dialectic  form  of  the 
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same  stock.  I  coulo\  not  obtain  the  numerals  in 
Cotoname,  bnt  in  Comecrudo  the  majority  of  them 
are  borrowed  from  Nahuatl. 

The  Comecrudo  Indians  mentioned  to  me  a  num- 
ber of  extinct  tribes,  who  lived  in  their  vicinity,  and 
spoke  their  language,  or  dialects  closely  related  to  it, 
but  left  no  representatives  at  the  time  of  my  visit. 
These  were  the  Oasas  Ghiquitas,  Tejones  (or  *  rac- 
coons '),  Pintos  or  Pakawas,  Miakkan,  Catujanos, 
and  the  Oarrizos  above  mentioned.  The  Pintos  and 
the  Cotonames  originally  belonged  to  the  northern 
or  Texan  side  of  the  Bio  Grande.  The  Miakkan  be- 
longed to  the  Mission  de  los  Borregos,  at  the  town  of 
Mier,  and  spoke  a  language  that  was  neither  Coto- 
name nor  Comecrudo. 

Upon  being  informed  by  a  French  priest  at  Bio 
Grande  City  that  a  colony  of  Indians  existed  at  Sal- 
til  lo,  the  capital  of  Coahuila  state,  I  resolved  to  visit 
that  place.  One  day's  ride  upon  the  railroad  brought 
me  there  from  Laredo.  The  country  between  the 
Bio  Grande  and  Saltillo  can  be  irrigated  only  in  a 
few  places,  for  want  of  running  water ;  but  if  that 
commodity  was  procured  through  artesian  wells,  or 
pumped  by  windmills  to  the  surface,  there  would  be 
no  land  more  fertile  on  earth.  The  ground  luxu- 
riantly produces  the  nopal,  guisache,  mescal,  palm- 
tree,  and  ufla  de  goto  (or  4  cat's-claw ')  tree.  The 
scenery,  as  soon  as  the  mountain-ridges  are  reached, 
at  Lampazas,  is  of  extraordinary  grandeur,  the  effect 
being  heightened  by  the  transparency  of  the  southern 
atmosphere.  Beyond  the  city  of  Monterey  the  rail- 
road-track begins  to  wind  up  along  the  tortuous 
passes  of  the  Binconada,  once  held  and  strongly  de- 
fended by  the  wild  tribes  of  the  Guachiohile  Indians ; 
then  it  emerges  into  a  wide,  dry  plain,  in  the  midst 
of  which  Saltillo  (literally,  'the  small  water-spring') 
is  situated,  surrounded  upon  all  sides  by  the  high 
mountains  of  the  Sierra  Madre.  In  this  city  of  about 
42,000  inhabitants,  the  Tlaskalteo  Indians,  said  to 
count  about  a  thousand  souls,  live  in  some  of  the 
eastern  thoroughfares,  and  in  early  colonial  times 
were  allotted  the  whole  eastern  quarter  of  Saltillo, 
which  was  founded  about  A.D.  1575.  Over  a  hun- 
dred and  fifty  families  of  these  Indians  were  then 
brought  to  this  distant  place  from  Anahuac  to  defend 
the  new  colony  against  hostile  tribes,  such  as  the 
Guachichiles  and  Borrados,  who  seem  to  have  disap- 
peared entirely  since  the  eighteenth  century.  The 
Indians,  who  now  speak  the  Tlaskalteo  language, 
which  is  almost  identical  with  Aztec,  do  not  number 
over  two  hundred.  The  language  has  adopted  as 
many  Mexican-Spanish  terms  as  English  has  adopted 
words  from  Norman- French,  or  perhaps  more.  La 
planta  de  mdkshi  is  *  sole  of  the  foot ; '  huesito  de 
ndkshi,  'ankle-bone;1  ae  chomto  de  atl,  'a  cas- 
cade;' cerca  de  naxkoydme,  'around  the  city.' 
Tlaskalteo  has  also  lost  many  derivational  endings 
from  the  old  Nahuatl,  as  in  neneptt,  for  nenepilli 
('  tongue1). 

It  is  quite  probable  that  the  linguistic  family  to 
which  the  tribes  on  the  lower  Bio  Grande  belong 
extended  once  to  Saltillo  and  the  rest  of  Coahuila, 
or  at  least  to  the  western  slope  of  the  mountain- 
chain  forming  the  Binconada  passes.  But  no  vocab- 
ularies of  these  tribes  are  now  extant,  and  we  have 
to  expect  the  concluding  numbers  of  a  publication 
now  issued  at  Saltillo  by  Mr.  Esteban  Portillo,  which 
will  perhaps  shed  more  light  on  this  subject.  The 
title  of  this  book  is  '  Apuntes  para  la  historia  an- 
tigua  de  Coahuila  y  Texas'  (Saltillo,   1886,    8°). 


This  title  is  explained  by  the  circumstance  that 
Texas  once  formed  a  part  of  the  local  government  of 
Coahuila,  which,  from  the  sixteenth  to  the  eighteenth 
centuries,  comprised  a  much  larger  extent  of  terri- 
tory than  it  does  now.  Albert  S.  Gatsohet. 

Two  ethnographic  maps. 
Linguistic  families  or  the  Gulp  states. 

The  annexed  map  represents  the  linguistic  families 
of  Indian  dialects  within  the  south-eastern  parts  of 
the  United  States  of  America,  as  far  as  they  could  be 
traced  through  actual  remnants  of  tribes  still  linger- 
ing in  their  old  haunts,  or  in  the  vicinity  of  these, 
and  by  historic  research.  As  far  as  the  smaller  stocks 
are  concerned,  their  areas,  or  the  probable  limits  of 
the  territories  claimed  by  them,  are  shown  by  lines, 
mostly  of  a  rounded  shape,  enclosing  their  principal 
settlements,  which  are  marked  by  colored  dots.  Full 
ethnographic  and  historic  particulars  of  these  lin- 
guistic families  will  be  found  in  my  publication,  '  A 
migration  legend  of  the  Creek  Indians'  (1884,  vol.  i. 
pp.  11-118).  In  the  present  article  I  restrict  myself 
to  a  few  remarks  necessary  for  the  understanding  of 
the  map,  and  begin  with  the  family  of  the 

Timucua.  —  This  Floridian  stock,  properly  called 
Atimuca,  extended  north  to  a  line  which  can  be  in- 
dicated only  approximately,  and  seems  to  have  ex- 
tended farther  north  on  the  Atlantic  side  than  on  the 
western  side  towards  the  Chatahutchi  Biver.  It  is 
very  probable  that  the  Kalusa  and  Tekesta  villages 
at  the  southern  cape  of  Florida  spoke  dialects  of 
Timucua.  Tribes  speaking  Creek  and  Hitohiti  dia- 
lects had  intruded  upon  Che  Timucua  domain  since 
1550  (perhaps  before);  and  from  1706  to  the  present 
time  they  have  inhabited  its  whole  area,  under  the 
name  of  Seminoles. 

Kataba.  —  The  dialects  of  this  family,  which  does 
not  properly  belong  to  the  Gulf  states,  must  have 
occupied  a  much  larger  area  than  is  indicated  by  the 
two  rings  on  the  map.  But  since  we  possess  but  two 
vocabularies,  Kataba  proper  and  Woocon,  these  alone 
could  be  indicated  in  the  map,  for  fear  of  infringing 
against  historic  truth. 

Yuchi.  —  From  historic  documents,  three  areas 
could  be  made  out  for  this  people,  which  never  ap- 
pears prominently  in  history.  Of  these,  the  settle- 
ments on  Chatahutchi  and  upper  Flint  rivers  were 
the  most  recent.  Other  Yuctoe  existed  between  the 
Altamaha  Biver  and  the  northern  border  of  Florida. 
In  the  Creek  Nation,  Indian  Territory,  they  occupy 
a  tract  near  Wialaka  and  Deep  Creek,  on  the  south 
shore  of  the  Arkansas  Biver. 

Cheroki. — The  settlements  of  this  people  were 
divided  into  Otali  or  Otari  ('upland'  or  'overtoil') 
towns,  and  Elati  or  Erati  (or  '  lowland ')  villages,  the 
latter  in  upper  Georgia  and  Alabama.  The  limit  be- 
tween the  Cheroki  and  the  Mask6ki  family  is  marked 
approximatively.  The  land  cessions  made  by  Cheroki 
Indians  to  the  United  States  government  are  given  in 
detail  in  C.  C.  Boyce's  '  Map  of  the  former  territorial 
limits  of  the  Cherokee  Indians,'  etc.,  issued  in  the 
'  Fifth  report  of  the  bureau  of  ethnology,'  with  his 
article  on  the  same  subject  (pp.  123-378),  now  in 
press. 

Arkansas,  properly  called  Ugdxpa  (or  'down- 
stream') tribe,  speaks  a  dialect  of  the  great  Dakotan 
or  Sioux  family.  The  subdivisions  of  this  tribe  now 
live  in  the  north-eastern  angle  of  the  Indian  Terri- 
tory.   The  Biloxi,  formerly  on  the  Gulf  coast,  state 
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of  Mississippi,  speak  a  dialect  of  the  same  Dakotan 
stock.  Some  of  their  remnants  I  met  in  November, 
1886,  on  Indian  Greek,  near  Leoompte,  La. 

Maskdki.  —  This  family  is  the  largest  of  all  repre- 
sented upon  the  map,  and  from  the  sixteenth  to  the 
eighteenth  century  extended  even  east  of  the  Savan- 
nah River  (Yamassi  tribe).  The  Ynchi  were  sur- 
rounded on  all  sides  by  the  Mask6ki  tribes,  and  one 
of  these,  the  Seminoles,  settled  in  Florida  in  the 
former  domain  of  the  Timucua,  and  west  of  it,  where 
formerly  the  Apalaches  lived.  The  npper  and 
lower  Greeks  held  the  central  parts  of  the  area ;  and 
the  Cha'hta,  in  three  subdivisions,  the  western  parts. 
The  Biloxi,  on  the  coast,  belong  to  the  Dakota  stock. 
The  majority  of  the  Mask6ki  tribes  now  live  in  the 
eastern  parts  of  the  Indian  Territory,  within  the 
area  marked  with  red  lines  in  the  north-western 
corner  of  the  map. 

Taensa.  —  The  historic  Taensa  people  were  settled 
at  two  places.  From  their  earlier  settlements  on  the 
Mississippi  River,  west  side,  between  Vicksbnrg  and 
Natchez  City,  they  removed  to  Mobile  Bay,  threat- 
ened by  an  attack  from  the  Chicasa  Indians,  early  in 
the  eighteenth  century.  In  1762  they  went  to  Lou- 
isiana with  the  Alibamus,  and  are  mentioned  there, 
on  Bayou  Boenf,  as  late  as  1812,  by  the  Rev.  Mr. 
Sohermerhorn  (Mass.  hist  coll.). 

Naktche.  —  This  family  were  the  leading  people  in 
the  confederacy  of  Theloel,  on  St.  Catherine  Greek, 
near  Natchez  City,  Miss.  Since  the  war  of  1730  they 
have  lived  scattered  in  various  countries. 

Tonika,  or,  as  they  call  themselves.  Txlnixka,  a 
people  once  residing  at  different  places  near  the  lower 
Mississippi  River:  1°,  on  the  lower  Yazoo  River; 
2°,  on  the  east  shore  of  the  Mississippi  River,  near 
the  Red  River  junction;  3°,  in  Avoyelles  parish, 
south  of  the  lower  Red  River,  Louisiana.  I  studied 
this  vocalic  language,  new  to  science,  in  November, 
1886,  and  found  it  to  be  independent  of  all  other 
North  American  families. 

Add-i.  —  A  small  people  once  living  between  Sa- 
bine River  and  Natchitoches,  La.,  which  is  still  re- 
membered as  belonging  to  the  Caddo  confederacy. 

Caddo  of  north-western  Louisiana,  and  the  Assinai 
or  Cenis  of  middle  Texas,  spoke  dialects  closely  re- 
lated to  each  other,  and,  with  six  or  seven  other 
tribes,  formed  a  confederacy,  the  remnants  of  which 
now  live  near  Washita  River,  on  the  Kiowa,  Apache, 
and  Comanche  reservation,  Indian  Territory. 

Shetimasha.  —The  few  Indians  of  this  family  still 
live  at  one  of  their  old  seats,  at  Charenton,  St. 
Mary's  parish,  La.,  while  others  are  farther  north  on 
Plaquemine  Bayou. 

Atdkapa.  —  This  language  seems  to  have  had  a 
pretty  extensive  area  in  earlier  centuries,  for  Dr. 
Sibley,  stated  in  1805  that  the  Karankawa  Indians  of 
the  middle  Texan  coast  spoke  Atakapa,  besides  their 
own  language.  At  present  only  two  dialects  are 
known,  both  in  south-western  Louisiana. 

Kardnhawa.  —  A  people  of  the  Texan  coast,  and 
settled  there  until  the  middle  of  the  nineteenth  cen- 
tury. Of  their  language,  only  twenty-five  terms  are 
known,  published  in  Globus,  a  geographic  magazine 
of  Braunschweig,  1886  (pp.  123-125,  vol.  xlix.). 
The  classing  of  this  language  as  a  separate  family  is 
only  provisional. 

Town-map  of  the  old  Cbxek  countby. 

The  numerous  towns  marked  on  this  map  from 
authentic    documents    subdivide    themselves   into 


towns  of  the  Upper  Creeks  on  Coosa  and  Tallapoosa 
rivers,  and  of  the  Lower  Creeks  on  Chatahutchi 
and  Flint  rivers.  The  Koassati  and  Alibamu 
towns  lay  on  Alabama  River,  below  the  Coosa- 
Tallapoosa  junction.  Witumka,  at  the  Coosa  Falls, 
which  was  an  Alibamu  town,  made  an  exception, 
being  on  Coosa  River.  On  Chatahutchi  River  the 
upper  towns  spoke  Creek;  the  lower  ones,  from 
Chiaha  downward,  spoke  Hitchiti ;  Yuchi  and  its 
colonies  on  Flint  River  spoke  Yuchi. 

Many  Creek  towns  mentioned  in  history  could 
not  be  inserted  here,  because  their  location  is  not 
known  with  accuracy,  like  Tallipsehogy,  Chununagi, 
Chatoksofki,  Koha-mutki-katska,  etc.  Others  had  to 
be  omitted  for  want  of  space  in  crowded  parts  of  the 
map. 

The  towns  are  described  in  my  publication  above 
mentioned  (pp.  124-151).  Names  still  used  at  pres- 
ent are  written  in  capitals  on  the  map.  All  names 
of  this  and  the  preceding  map  are  spelled  according 
to  my  phonetic  system  of  alphabetic  writing. 

Albzbt  S.  Gatschbt. 


Specific  ▼ariations  in  the  skeletons  of 
vertebrates. 

When  I  speak  of  the  specific  variations  as  they 
occur  in  the  skeletons  of  vertebrates,  I  refer  to  those 
appreciable  differences  in  form  which  we  find  to 
exist  when  we  come  to  compare  any  two  skeletons  of 
the  same  species,  or,  as  for  that  matter,  a  series  of 
skeletons  of  the  same  species.  As  in  every  thing 
else,  as  we  are  well  aware,  no  two  skeletons,  even  of 
the  same  species,  are  exactly  alike ;  but  I  have  rea- 
son to  believe  that  it  is  not  generally  appreciated 
how  great  this  degree  of  difference  may  be  some- 
times. It  has  always  been  one  of  the  chief  draw- 
backs to  the  study  of  human  craniology,  that  the 
skulls  in  homo,  representing  the  same  race,  have  fre- 
quently been  found  to  be  so  thoroughly  unlike,  both 
in  measurement  and  in  general  characteristics.  We 
would  come  across  skulls  of  Caucasians,  with  wonder- 
fully low  cranial  capacities,  a  small  facial  angle, 
and,  indeed,  having  perhaps  many  of  the  racial 
characters  as  they  might  occur  in  the  skull  of  a 
Malay.  It  will  be  my  object  in  the  present  letter  to 
show  that  these  differences  are  quite  as  marked 
among  the  species  that  go  to  make  up  the  olasses 
below  man,  as  they  are  among  the  skeletons  of  the 
same  species  of  men ;  and  I  will  also  present  a  num- 
ber of  examples  chosen  from  the  lower  vertebrates 
to  illustrate  this  point. 

People  who  have  given  no  special  thought  to  this 
matter  are  led  to  believe  that  when  they  have  care- 
fully described  the  skeleton  of  any  vertebrate,  such 
a  description  will  answer  for  the  skeleton  of  that 
species  for  all  time,  provided  specimens  of  the  same 
age  and  habitat  be  chosen  for  comparison,  and  the 
original  description  was  accurately  recorded.  Such 
persons  have  often  amused  me  by  the  great  stress 
they  lay  upon  the  numerous  measurements  they 
make,  and  the  extraordinary  pains  they  take  to  have 
them  of  hair-splitting  accuracy  for  the  skull  or 
other  parts  of  any  skeleton  they  may  be  describing. 
These  measurements,  of  course,  are  of  very  great  im- 
portance, but  we  must  bear  in  mind  always  that  they 
are  really  but  fractions  of  some  standard  which  we 
should  aim  to  eventually  obtain  in  every  case ;  by 
this  I  mean  a  standard  obtained,  say,  by  taking  the 
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average  of  the  measurements  secured  from  fifty  or 
more  skulls  or  other  parts  of  the  skeleton.  Bo, 
too,  with  our  descriptions  of  such  material,  for  we 
must  remember,  that,  as  important  as  the  detailed 
account  of  the  skeleton  of  any  species  of  vertebrate 
may  be,  it  will  in  no  case  exactly  apply  to  the  skele- 
ton of  another  specimen  of  the  same  species,  every 
thing  else  being  equal. 

This  being  the  case,  we  should  endeavor  to  have 
before  us  as  large  a  series  as  possible  of  skeletons  of 
the  particular  form  or  species  we  may  be  describing 


of  the  sknll  of  our  violet-green  swallow  (Tacnycineta 
thalassina).  This  drawing  isperfectin  all  its  details, 
and  the  subject  wss  chosen  from  a  series  of  a  number 
of  others.  Notwithstanding  this,  fault  was  found 
with  it  in  certain  quarters,  and  it  was  said  that  the 
maiillo  palatines  of  the  specimen  were  broken  off, 
whereas  in  reality  nothing  of  the  kind  had  happened , 
the  specimen  being  an  unusually  perfect  one,  al- 
though in  it  these  parts  were  shorter  than  they  com- 
monly occur.  (I  have  since  learned  with  regret  that 
the  person  who  had  this  fault  to  And,  for  it  did  not 


pp.  pars  plana;  : 


nu,  mandibular  sesamoid;  q,  quadrate. 


with  the  view  of  giving  a  published  account  Of  its 
osteology  to  the  world.  When  this  is  the  case,  it  is 
sure  to  reveal  its  advantage  in  our  account  by  the 
character  of  our  description,  and  the  weight  we 
attach  to  the  length  of  a  process  here,  the  form  that 
a  certain  part  may  assume  there,  or  the  size,  pres- 
ence, or  absence  of  vacuities  and  foramina,  and 
similar  details.  To  bettor  illustrate  my  meaning,  I 
would  cite  the  following  example  :  last  winter  I  pub- 
lished in  the  Proceedings  of  the  Zoological  society  of 
London  a  contribution  to  the  comparative  morphol- 
ogy of  the  swifts,  humming-birds,  and  goatsuckers; 
and  among  the  figures  in  the  text  was  a  drawing  of 
mine,  twice  the  size  of  life,  giving  the  basal  aspect 


constitute  criticism,  had  not  a  single  specimen  of  the 
species  before  him,  or  available,  at  the  time  he  pub- 
lished his  remarks ! )  Students  of  human  or&njology 
who  have  studied  long  series  of  skulls  from  individ- 
uals of  the  same  race,  will  at  once  appreciate  the 
point  I  desire  to  convey  here  ;  for  how  often  do  we 
find,  say,  in  one  skull,  a  styloid  process,  for  exam- 
ple, perhaps  an  inch  or  more  in  length,  whereas  in 
another  specimen  from  the  same  series  it  will  be 
represented  by  Che  most  insignificant  apophysis  im- 
aginable I 

For  a  number  of  years  past  I  have  been  collecting 
material  to  illustrate  the  very  point  about  which  I 
am   now   writing  ;  and  among  this  material  I  find 
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long  series,  amounting  to  fifty  or  more  in  some 
cases,  of  skulls  of  such  forms  as  our  western 
meadow-lark  (S.  M.  negleata),  or  our  red-winged 
and  yellow-headed  blackbirds  (A.  phoeniceus  and 
X.  xanthocephalus).  It  will  be  impossible  to  detail 
here  the  differences  which  are  to  be  found  in  these 
highly  instructive  series,  as  they  occur  for  the  sev- 
eral respective  species  mentioned;  but  I  herewith 
present  drawings  which  I  have  made  (X  2)  of  two 
skulls  chosen  from  a  series  of  skulls  of  our  yellow- 
headed  blackbird  (X.  xanthocephalus)  to  illustrate 
the  point  under  consideration.  One  of  these  I  col- 
lected at  Fort  Wingate  here,  last  July  (1886),  and 
the  other  in  Wyoming  in  1879.  The  former  is  the 
upper  figure,  and  the  lower  the  latter ;  and  a  glance 
at  them  will  be  sufficient  to  convince  us  of  the  ex- 
traordinary differences  that  obtain  between  them, 
both  as  regards  measurements  and  the  general  form 
of  their  several  parts.  Similar  differences  are  to  be 
found  in  the  other  species  alluded  to  above :  indeed, 
they  hold  good  for  the  skeletons  throughout  the 
vertebrate  series.  No  less  marked  variations  are  to 
be  found,  when  we  come  to  examine  sufficient  ma- 
terial, in  the  sternum  of  the  same  species  of  birds. 
I  have  already  pointed  this  out  for  the  American 
vultures  in  my  'Contributions  to  the  anatomy  of 
birds,1  published  several  years  ago,  and  extracted 
from  Hayden's  '  Twelfth  annual '  (p.  771),  wherein 
we  find  some  striking  differences  in  this  bone,  more 
especially  in  its  xiphoidal  extremity.  My  collection 
also  affords  examples  of  similar  variations  in  the 
pelves  of  birds  of  the  same  species ;  and  I  have  two 
pelves  before  me  of  X.  xanthocephalus,  wherein 
in  one  the  ilia  meet  on  either  Bide  for  a  considerable 
distance  the  neural  crista  of  the  dorso-lumbar  ver- 
tebrae, while  in  the  other  the  reverse  condition  ob- 
tains, and  they  are  separated  from  that  median 
plate  of  bone,  on  either  side,  by  a  very  decided 
interval.  But  space  here  will  not  admit  of  further 
citing  interesting  examples  of  these  variations ;  nor  is 
it  necessary,  for,  in  the  light  of  those  already  pre- 
sented, the  entire  ground  may  be  covered  by  saying 
that  in  all  forms,  both  vertebrate  and  invertebrate, 
paleontological  and  otherwise,  when  we  come  to 
compare  sufficiently  extensive  series  represented  by 
individuals  of  the  same  species,  we  will  find  in 
Bimilar  structures  marked  variations  both  as  regards 
relative  size  and  form  as  we  pass  from  one  specimen 
to  another,  and  if  extremes  be  chosen  the  differences 
will  be  found  to  be  in  many  cases  of  a  very  striking 
nature.  B.  W.  Shweldt. 

Fort  Wingate,  N.  Mex.,  April  16. 


International  congress  of  geologists.  —  American 
committee  meeting  at  Albany. 

At  a  meeting  of  the  American  committee  (elected 
by  the  standing  committee  of  the  American  associa- 
tion for  the  advancement  of  science  to  represent 
American  geology  in  the  International  congress  of 
geologists)  held  in  Albany  on  April  6,  there  were 
present  Prof.  James  Hall  (president),  Professors 
Hitchcock,  Stevenson,  Williams,  Winchell,  Cook, 
Cope,  and  Frazer  (secretary).  Professors  Emerson, 
Smock,  and  Clarke,  Dr.  Rominger,  and  Mr.  Beecher 
were  invited  to  be  present  at  the  sessions  of  the 
committee.  By  unanimous  vote.  Mr.  W.  J.  McGee 
was  invited  to  take  the  place,  during  the  meeting,  of 
Major  Powell,  who  was  prevented  by  sickness  from 
attending. 


The  secretary  announced  that  there  had  been 
forty-five  subscribers  for  fifty  copies  of  the  geological 
map  of  Europe. 

A  motion  was  adopted,  abolishing  the  committee 
of  the  whole  and  its  officers,  and  intrusting  the  duty 
of  preparing  reports  on  the  separate  divisions  of  the 
geological  column  to  eight  *  reporters,'  who  were 
thereupon  unanimously  elected  (see  circular  letter 
to  geologists,  below). 

The  following  was  adopted  by  the  committee  :  — 

Resolved,  that  we  recommend  to  American  geol- 
ogists the  acceptance  of  the  conclusions  of  the  Inter- 
national  congress ;  said  changes  to  be  formulated  at 
a  subsequent  meeting  of  the  committee;  and  it  being 
understood  that  the  committee  will  present  such  ad- 
ditions as  are  deemed  necessary  by  American  geol- 
ogists, to  the  Congress  of  London  in  1888. 

Pebmfor  Fbazkb,  Secretary. 
Philadelphia,  April  22. 

[To  all  American  geologists.! 

At  the  recent  meeting  of  the  American  committee 
in  Albany,  '  reporters '  were  elected  whose  duty  is  to 
prepare  reports  on  the  several  parts  into  which,  for 
convenience,  the  geological  column  has  been  divided. 
The  assignment  is  as  follows  :  — 

Quaternary,  recent,  and  archeology,  Major  Powell, 
director  U.  S.  geological  survey,  Washington, 
D.C. 

Cainozoic  (marine),  Prof.  E.  A.  Smith,  state  geol- 
ogist, University  of  Alabama,  Tuscaloosa  county, 
Ala. 

Cainozoic  (interior),  Prof.  E.  D.  Cope,  2102  Pine 
Street,  Philadelphia,  Penn. 

Mesozoic,  Prof.  G.  H.  Cook,  state  geologist,  Rut- 
gers college,  New  Brunswick,  N.J. 

Upper  paleozoic  (carbonic),  Prof.  J.  J.  Stevenson, 
University  of  the  city  of  New  York. 

Upper  paleozoic  (Devonlc),  Prof.  H.  S.  Williams, 
Cornell  university,  Ithaca,  N.Y. 

Lower  paleozoic,  Prof.  N.  H.  Winchell,  state 
geologist,  University  of  Minnesota,  Minneapolis, 
Minn. 

Archaean,  Dr.  Persifor  Frazer,  201  South  5tb 
Street,  Philadelphia,  Penn. 

It  is  the  duty  of  these  reporters  to  obtain  as  com- 
plete information  as  possible,  each  for  his  own  sub- 
ject, from  American  geologists  interested  in  it :  but* 
on  account  of  the  difficulty  of  ascertaining  the  names 
of  all  who  have  information  to  impart  on  a  particular 
topic,  it  will  not  be  possible  to  address  letters  to  more 
than  a  few  of  those  who  are  known  to  have  studied 
a  subject.  For  this  reason  each  of  the  undersigned 
appeals  to  all  his  professional  brethren  for  aid  in 
preparing  the  report  which  is  intrusted  to  him.  It 
is  not  possible  that  any  single  scheme  will  be 
approved  by  all  geologists,  and  therefore  it  is  the 
more  necessary  that  there  should  be  a  fair  statement 
of  any  opposing  views  in  each  report.  These  reports, 
will  be  submitted  to  criticism  and  discussion  at  the 
next  meeting  of  the  American  committee,  to  be  held 
probably  next  August ;  and  an  effort  is  being  made 
to  have  them  discussed  formally  in  Section  E  at  the 
meeting  of  the  American  association  for  the  advance- 
ment of  science,  to  be  held  afterwards.  With  such  ad- 
vantages for  knowing  the  views  of  our  countrymen, 
there  seems  every  prospect  that  the  American  repre- 
sentation at  the  next  congress  will  exercise  an  in- 
fluence proportional  to  the  importance  of  its  constit- 
uency. 
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Geologists  who  have  convictions  as  to  classifica- 
tion, nomenclature,  coloration,  or  any  of  the  numer- 
ous subjects  brought  before  the  last  congress  (which 
are  similar  to  those  to  be  brought  before  the  next)  : 
or  who  believe  that  the  congress  has  erred  in  any  of 
its  recommendations:  or  who  have  original  obser- 
vations or  deductions  bearing  upon  any  part  of  the 
seven  subjects  above  assigned  to  reporters,  are 
earnestly  requested  to  communicate  their  views  as 
soon  as  possible  to  the  reporter  having  in  charge  the 
subject  to  which  they  relate.  Those  who  neglect  to 
do  this  cannot  jnstly  complain  if  their  individual 
views  are  neglected  in  the  reports. 
Geo.  H.  Cook, 


J.  J.  Stevenson, 
H.  S.  Williams, 
N.  H.  Winchell, 
E.  D.  Cope, 
Eugene  A.  Smith, 
Persitob  Frazer, 


Reporters  of  the  Ameri- 
can committee.  Interna- 
tional congress  of  geol- 
ogists. 


Instruction  in  natural  history. 

The  recent  discussion  in  the  columns  of  Science 
on  the  teaching  of  natural  history  has  revealed  so 
wide  a  difference  of  opinion,  and  leaves  the  question 
in  so  unsatisfactory  a  state,  that  an  additional  word 
may  not  be  out  of  place.  It  seems  clear  that  no  dis- 
cussion of  special  methods  can  advance  matters  until 
naturalists  reach  some  agreement  as  to  the  general 
educational  uses  of  the  biological  sciences,  yet  the 
lack  of  such  agreement  is  a  conspicuous  feature  of 
the  series  of  letters  with  which  we  have  been 
favored. 

It  will  probably  be  agreed  that  a  college  course  in 
zoology  or  botany  should  aim,  first,  to  arouse  an 
interest  in  animals  or  plants,  and  to  impart  clear  and 
accurate  knowledge  of  them ;  and,  second,  to  culti- 
vate the  power  of  independent  observation.  But, 
after  agreeing  that  both  these  ends  must  be  held 
constantly  in  view,  we  must  still  decide  which  of 
them  shall  be  foremost.  Which  is  the  higher  ideal 
of  scientific  study,  —  to  have  students,  first  of  all, 
learn  to  use  their  own  eyes,  and  not  simply  to  verify 
some  one  else's  description,  or  to  weigh  and  discuss 
the  nature,  meaning,  and  causes  of  the  relative 
affinities  of  organized  beings?  It  is  plain  enough 
that  independent  observation  by  the  student  is  the 
only  method  that  can  give  life  and  reality  to  the 
study.  It  is  no  less  certain  that  a  main  claim  of 
natural  history  to  a  place  in  education  rests  on  the 
value  of  the  training  afforded  by  observation ;  and 
we  have  the  explicit  statement  of  high  authority 
that '  the  first  thing  is  to  learn  to  observe.1  But,  in 
full  view  of  these  facts,  let  us  suppose  that  an  intel- 
ligent non-specialist  has  the  hardihood  to  ask,  "  Is 
observation  the  first  thing ;  or  is  it  not,  after  all,  a 
means  rather  than  an  end  in  itself  ?  "  Unless  we  are 
ready  to  admit  that  natural  history  is  a  mere  drill, 
the  answer  must  be  that  its  real  aim  is  to  teach  some- 
thing, first,  of  the  special  phenomena  of  life  ;  and, 
second,  of  the  generalizations  of  biological  science 
illustrated  by  them ;  and  the  problem  to  be  solved 
is  how  to  make  this  instruction  most  effective  as  an 
instrument  of  education. 

Now,  it  is  undoubtedly  an  effective  lesson  to  the 
future  naturalist  to  be  made  to  stare  at  one  dead  fish 
for  three  long  days,  and  to  classify  Haematon  solely 
by  the  light  of  nature ;  but  is  such  a  lesson  likely  to 
develop  the  latent  scientific  tastes  and  capabilities  of 


the  average  college  sophomore  ?  I  think  not ;  and, 
while  no  one  would  seriously  advocate  such  a 
method  for  college  classes,  it  may  reasonably  be 
asked  whether  the  reaction  against  the  dull  and  bar- 
ren cramming  of  text-books  may  not  sometimes 
carry  us  from  one  extreme  to  the  other,  and  even 
close  our  eyes  to  the  fact  that  the  student  of  natural 
history  is  a  rational  being,  who  really  possesses  a 
degree  of  common  sense  comparable  with  that* of 
students  of  other  sciences. 

It  is  my  decided  opinion  as  a  practical  instructor 
that  the  methods  so  successfully  employed  in  ele- 
mentary instruction  in  physics  and  chemistry  may 
guide  us  to  the  true  method  of  teaching  natural  his- 
tory. No  teacher  of  chemistry  would  commit  the 
absurdity  of  setting  apparatus  and  chemicals  before 
the  beginner  and  directing  him  simply  to  *  experi- 
ment '  It  is  generally  admitted  that  the  beginner 
should  receive  precise  and  somewhat  detailed  in- 
struction before  or  during  the  laboratory  study,  and 
that  he  is  thus  enabled  to  work  with  interest  and  in- 
telligence, and  to  gain  time,  without  loss  of  inde- 
pendence. It  would  be  hard  to  find  any  valid  reason 
why  this  is  not  equally  true  of  the  beginner  in  bot- 
any, zoology,  or  physiology.  Moreover,  every 
teacher  knows  that  students  possessing  a  good  de- 
gree of  mental  power  and  general  intelligence  are 
not  seldom  more  or  less  deficient  in  those  practical 
capabilities  collectively  known  as  '  gumption.*  Why 
should  such  students  be  compelled  at  the  outset  to 
fritter  away  valuable  time  in  the  discouraging!  at- 
tempt to  make  independent  observations,  which 
usually  result  in  vague  and  confused  ideas  and  a 
distaste  for  the  study  ?  I  believe  that  beginners  in 
natural  history  should  be  prepared  for  the  laboratory 
by  a  clear  and  tolerably  full  account  of  what  they 
are  to  do  and  see  ;  and  the  more  books  and  figures 
they  have,  the  better.  Afterwards,  when  the  strange- 
ness  has  worn  off  and  a  certain  facility  has  been 
acquired,  students  can  be  led  naturally  and  easily  to 
depend  more  and  more  on  themselves,  and  to  find  a 
pleasure  and  profit  in  independent  work  that  was 
impossible  at  the  start.  Whatever  be  the  compara- 
tive merits  of  such  a  method,  there  is  no  doubt,  as  a 
matter  of  experience,  that  it  arouses  interest,  and 
gives  fulness  and  accuracy  of  knowledge;  that  it 
saves  time  for  the  student,  and  cerebral  protoplasm 
for  the  instructor,  and  as  a  matter  of  fact  does  not 
make  students  slavishly  dependent  on  books  or 
demonstrators,  but,  on  the  contrary,  tends  to  de- 
velop independence  and  originality.  It  has  been 
said,  truly  enough,  that  you  cannot  teach  a  boy 
mountain-olimbing  by  taking  him  up  Mount  Wash- 
ington on  a  railway.  Neither  can  you  teach  him  by 
leaving  the  youngster  at  the  foot  of  the  Alps  with 
the  parting  injunction  to  climb  immediately  to  the 
top.  X. 

April  25.  

Barometer  exposure. 

The  question  of  barometer  exposure  has  been 
prominently  brought  to  the  front  by  Science.  On 
the  one  hand,  it  has  been  claimed  that  the  wind,  in 
blowing  across  the  mouth  of  a  chimney,  would  at 
times  produce  a  vacuum  amounting  to  .10  of  an 
inch ;  and,  on  the  other,  it  has  been  denied 
that  any  marked  effect  would  occur,  as  the  air  would 
flow  in  through  cracks,  especially  on  the  windward 
side,  and  fill  up  the  partial  vacuum,  if  such  were 
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formed.    Most  of  the  observations  relied  upon  for 
proving  this  effect  have  been  the  traces  of  a  baro- 

S*ph  recording  upon  Draper's  principle,  and  there 
ve  been  very  few  actual  observations  of  a  barome- 
ter. Quite  recently  there  have  been  observations  of 
a  barometer,  under  varying  conditions,  on  Mount 
Washington,  with  wind-velocities  of  eighty  and 
ninety  miles.  The  results  have  been  published  in 
the  Monthly  weather  review  of  the  signal  service, 
for  February,  1887,  and  are  so  interesting  that  a 
brief  review  of  them  is  here  given.  The  chimney  in 
the  signal  office  on  Mount  Washington  is  about  two 
feet  square,  and  has  three  inlets  into  the  office- 
room.  One  of  these  is  a  ventilator  near  the  top  of 
the  room,  and  the  other  two  have  stove-pipes  run- 
ning from  three  stoves.  It  is  quite  evident  that  the 
chimney  has  a  fair  communication  with  the  room. 
The  experiments  consisted  in  reading  a  mercurial  and 
an  aneroid  barometer,  1°,  chimney  closed ;  2°,  chim- 
ney opened ;  3°,  same  as  1° ;  4°,  leeward  window 
open ;  5°,  same  as  1° ;  6°,  windward  window  open  ; 
7°,  same  as  1°.  The  successive  readings  were  made 
quite  rapidly,  though  generally  three  or  four  min- 
utes elapsed  between  each  of  the  seven  conditions. 
Five  sets  are  published  with  the  wind  from  sixty- 
five  to  ninety  miles  per  hour.  Under  2°  (chimney 
open),  the  pressure  fell  twice  mean  —.0065  of  an 
inch,  and  it  rose  three  times  mean  +.0037.  Under 
4°  (leeward  window  open),  four  times  the  pressure 
fell  —.019,  and  once  it  rose  +.002.  Under  6° 
(windward  window  open),  the  pressure  rose  mean 
.043.  Making  due  allowances  for  imperfect  con- 
nection between  the  chimney  and  the  room,  it  must 
be  admitted,  I  think,  that  there  is  no  evidence  of  a 
partial  vacuum  being  formed  by  the  suction  of 
winds,  up  to  sixty-five  and  ninety  miles  per  hour, 
blowing  across  the  chimney. 

The  most  interesting  results,  however,  are  those 
with  the  window  open  to  windward.  In  an  eighty- 
mile  wind,  experiment  would  indicate  an  increase 
of  pressure  of  about  .44  of  an  inch,  but  here  we  find 
the  total  effect  one-tenth  of  that.  It  seems  to  me 
that  the  effect  of  wind  on  the  barometer  has  been 
much  exaggerated,  and  we  may  rest  assured  that  our 
•observations  during  very  high  winds  have  not  been 
vitiated  so  very  much.  It  may  be  of  interest  to  note 
that  this  same  slight '  pumping '  or  uneasiness  of  the 
barometer  was  noted  by  Mr.  Beall,  the  observer  on 
Mount  Washington  in  1883.  In  making  his  com- 
parative readings  of  the  station  and  extra  barometers 
at  the  end  of  each  month,  he  found  it  necessary  to 


exercise  the  utmost  care  and  speed  in  order  to  make 
correct  readings  during  very  high  winds.  The  total 
oscillation  seldom  reached  .01  of  an  inch. 

H.  AltliKN. 
Washington,  D.C.,  April  25. 


The  barometer  during  thunder-storms. 

My  attention  has  been  called  to  the  fact  that  the 
time  given  for  the  squall  of  July  21,  1885  (printed 
*  1886 '  by  mistake  in  your  last  issue),  did  not  agree 
exactly  in  time  with  the  sharp  depression  of  the 
barometer  shown  on  the  diagram  accompanying  my 
letter  on  p.  392.  This  was  due  to  an  error  in  the 
barograph  clock,  which  was  then  new,  and  not  well 
adjusted.  Mr.  Alexander  McAdie,  who  had  charge 
of  the  station  on  that  day,  and  Mr.  Frank  Brown, 
were  watching  the  barograph  during  the  squall,  and 
both  state  that  the  depression  of  the  barograph  was 
coincident  with  the  occurrence  of  the  squall.  The 
squall  was  so  violent  that  Mr.  McAdie  wrote  that 
'  life  for  a  while  did  not  seem  certain.' 

H.  Hzlx  Clayton. 
Blue  Hill  meteor,  oteerv.,  April  88. 


The  source  of  the  Mississippi. 

I  am  in  receipt  of  a  pamphlet,  entitled  (The 
source  of  the  Mississippi,'  from  Ivison,  Blakeman, 
Taylor  &  Co.,  and  am  pleased  to  see  therein  that  the 
laurels  deservedly  won  by  Nioolett  and  others  are 
maintained  to  them.  My  father,  Bazil  H.  Beaulieu, — 
who  had  charge  of  a  trading-post  on  Lake  Itasca  in 
1846  for  the  American  fur  company,  and  who  in  1847 
accompanied,  as  assistant  geologist,  the  first  geologi- 
cal party  (Dr.  Norwood,  Whittlesey,  and  others)  that 
went  over  and  drafted  Itasca  and  Elk  lakes  in  going 
to  Bed  Lake,  and  went  over  the  lakes  again  on 
their  return,  and  also  drafted  the  Mississippi  from 
its  source  to  Dubuque,  Io.,  —  concurs  in  the  opinion, 
as  established  by  the  late  survey,  that  Nioolett  was 
the  first  man  that  gave  to  the  world  of  science  a 
faithful  and  honest  report  upon,  and  maps  of,  the 
source  of  *  Gitohe-tebe  •  (or  *  mighty- water  'J  Biver,  — 
the  Indian  term  for  the  Mississippi.  It  certainly 
seems  shameful  that  the  vain  ambition  and  venture- 
some spirit  of  the  Captain  Glazier  stamp  should  seek 
at  this  late  day  to  aspire  to  and  appropriate  to 
itself  laurels  nobly  won  by  deserving  men  in  the 
cause  of  science  naif  a  century  ago. 

Thbo.  H.  Bkauliku. 
White  Earth,  Minn.,  March  2L 


CROSBY'S  VITALIZED  PHOSPHITES 

Composed  of  the  Nerve-giving  Principles  of  the  Ox  Brain  and  the  Embryo  of  the  Wheat  and  Oat. 
Is  a  standard  remedy  with  physicians  who  treat  nervous  or  mental  disorders. 
The  formula  is  on  every  label.     As  it  is  identical  in  its  composition  with 
brain  matter  it  is  rapidly  absorbed  and  relieves  the  depression  from  mental 
efforts,  loss  of  memory,  fatigue  or  mental  irritability. 

Sleeplessness,  irritation,  nervous  exhaustion,  inability  to  work  or  study 
is  but  Brain  Hunger,  in  urgent  cases  Brain  Starvation.  It  aids  in  the 
bodily  and  wonderfully  in  the  mental  development  of  children.  It  is  a  vital 
phosphzte,  not  a  laboratory  phosphate  or  soda  water  absurdity. 

56  W.  25th  St.,  N.  Y.       For  sale  by  Druggists,  or  by  Mall,  $1. 
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HEALTH  MATTERS. 
A  theory  of  consumption. 

The  origin  of  consumption  continues  to  be  a 
subject  of  discussion  and  also  of  experimentation. 
Several  theories  have  been  advanced  and  evidence 
adduced  for  their  support.  The  older  idea  was 
that  the  disease  was  hereditary,  and  that  on*  in 
whom  the  ' seeds  of  consumption'  were  planted, 
as  it  was  expressed,  was  already  condemned. 
Subsequently  the  dampness  of  the  soil  was  de- 
clared to  be  the  principal  factor  in  producing  the 
disease.  Still  more  recently  the  theory  of  con- 
tagion has  been  developed,  and  the  bacillus  tuber- 
culosis has  been  regarded  by  Koch  and  bis  fol- 
lowers as  its  germ.  While  there  are  some  who 
maintain  that  heredity  is  never  to  be  considered 
as  a  factor,  the  majority  of  physicians  are  not 
prepared  to  accept  this,  even  though  they  may  be 
inclined  to  look  upon  the  bacillus  as  playing  the 
principal  role. 

During  the  past  year  a  fourth  theory  has  been 
advanced  by  Q.  W.  Hambleton,  licentiate  of  the 
King's  and  Queen's  college  of  physicians,  Ireland. 
The  theory  that  consumption  is  caused  by  climatic 
conditions,  changes  of  temperature,  or  wetness  of 
soil,  he  combats  most  vigorously.  Instead  of 
being  limited  to,  or  even  more  prevalent  in,  any 
particular  climate,  he  finds  it  co-extensive  with 
the  civilized  world.  That  it  is  more  prevalent  be- 
low than  above  certain  altitudes  does  not  help  the 
theory  much,  for  within  these  same  limits  are 
found  living  the  vast  majority  of  the  human  race 
free  from  the  disease.  At  Madrid  and  certain 
cities  in  South  America  which  are  at  high  alti- 
tudes, phthisis  exists,  while  among  some  Asiatic 
tribes  inhabiting  districts  lying  below  the  sea- 
level,  it  is  unknown.  In  cold  climates,  as  Canada 
and  Sweden,  there  is  little  consumption ;  and  the 
same  is  true  of  those  classes  most  exposed  to  cold 
in  all  regions.  In  the  severe  winter  of  1854-55, 
fewer  men  died  from  it  in  camp  at  Sevastopol 
than  in  the  barracks  at  home.  In  France,  con- 
sumption prevails  least  in  that  department  which 
has  the  dampest  soil ;  and  in  Lincolnshire,  as 
drainage  is  introduced,  the  ague  disappears,  and 
consumption  takes  its  place.  In  reference  to  the 
bacillar  origin  of  the  disease,  he  claims  that 
neither  physicians,  clinical  clerks,  nor  nurses,  who 


are  constantly  exposed  to  the  bacilli,  have  ever 
been  known  to  become  phthisical  through  attend- 
ance at  hospitals  where  consumptive  patients  are 
treated. 

Wherever  civilized  men  permanently  congre- 
gate, whether  on  the  level  of  the  sea  or  at  any 
altitude,  in  every  part  of  the  world,  irrespective 
of  what  is  called  climate,  there  consumption  is  to 
be  found  or  speedily  makes  its  appearance.  The 
natives  of  America,  Africa,  and  the  South  Sea 
Islands  were  entirely  free  from  consumption  till 
they  came  in  intimate  relationship  with  civilized 
Europeans.  Even  now  in  the  interior  of  Africa 
there  are  tribes,  who  have  not  come  in  contact 
with  civilized  men,  that  are  absolutely  free  from 
this  scourge.  Phthisis  is  a  disease  of  civilization, 
and  in  the  conditions  of  civilized  life  must  be 
sought  an  explanation  of  its  cause.  Those  dwell- 
ing in  cities  are  more  affected  than  those  living 
in  the  country,  and  those  engaged  in  sedentary 
occupations  than  those  living  in  the  open  air,  con- 
sumption being  remarkably  low  in  agriculturists 
and  fishermen,  and  rare  among  gypsies.  The 
military  life  ranks  high  in  the  list  of  those  occu- 
pations that  are  favorable  to  consumption. 

The  explanation  given  by  Mr.  Hambleton  of 
these  facts  is,  that  man,  in  a  state  of  civilization, 
does  not  hold  himself  erect :  he  stoops  more  or 
less.  The  weight  of  his  shoulders  is  thrown  on 
the  thorax,  and  consequently  the  latter  is  impeded 
in  its  movement,  and  his  chest  is  narrow.  Man, 
in  the  uncivilized  state,  holds  himself  erect ;  the 
weight  of  his  arms  is  borne  by  the  spine;  his 
chest  is  broad,  well  developed,  and  freely  mov- 
able ;  and  he  passes  the  whole  of  his  existence  in 
active  exercise  in  the  open  air.  The  trades  and 
occupations  that  supply  the  greatest  number  of 
cases  are  those  in  which  small  particles  of  various 
substances  are  constantly  inhaled,  those  that  ne- 
cessitate little  movement  or  even  a  cramped  posi- 
tion of  the  chest,  and  those  where  a  considerable 
time  is  spent  in  small  and  badly  ventilated  rooms. 
In  the  army  those  who  become  phthisical  are 
those  who  have  a  chest  capacity  below  the  average. 
In  short,  the  conditions  that  produce  consumption 
are  those  that  reduce  the  capacity  of  the  lungs 
below  a  certain  point. 

In  support  of  this  theory,  Mr.  Hambleton  gives 
the  results  of  some  experimental  investigations 
which  he  has  made,  in  the  form  of  the  following 
propositions  :  1°.  That  artificially  induced  reduc- 
tion of  the  breathing  surface  of  the  lungs  below  a 
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certain  point,  together  with  the  prevention  of 
compensatory  action  of  other  organs,  is  followed 
by  a  local  and  general  state  not  to  be  distinguished 
from  consumption ;  2°.  That  arrest  of  this  arti- 
ficially induced  reduction  of  the  breathing  surface 
of  the  lungs;  together  with  induced  compensatory 
action  of  other  organs,  is  followed  by  relief  of  the 
prominent  symptoms,  and  improvement  of  the 
general  state ;  3°.  That  artificially  induced  full 
development  of  the  breathing  surface  of  the  lungs 
is  followed  by  an  entire  absence  of  all  symptoms 
of  disease,  and  by  general  good  health. 

In  corroboration  of  these  propositions,  Mr.  Ham- 
bleton  calls  attention  to  the  invariable  association 
of  phthisis  with  confinement.  In  a  convent  in 
Paris  all  the  nuns  became  phthisical,  while  the 
portress,  who  was  not  subjected  to  the  same  regu- 
lations, and  went  out  daily  for  supplies,  remained 
in  good  health.  Perfectly  healthy  men,  brought 
up  in  the  country,  have  gone  into  towns,  and  en- 
gaged in  occupations  that  either  necessitated  long 
hours,  in  close  rooms,  in  cramped  positions,  or  the 
inhalations  of  particles  of  dust,  and  after  a  time 
have  become  ill  with  all  the  symptoms  of  consump- 
tion. This  disease  has  thus  been  shown  to  be  pro- 
duced by  two  distinct  sets  of  conditions  :  in  the 
one  we  have  those  that  reduce  the  breathing 
capacity  by  habitual  disease  of  the  lungs ;  and 
in  the  other,  those  that  reduce  the  breathing 
capacity  either  by  habitual  compression  of  the 
chest  or  by  injury  to  the  lungs. 

The  prevention  of  consumption  is,  according  to 
this  theory,  a  very  simple  one,  —  to  place  all  persons 
under  conditions  of  habitation,  clothing,  educa- 
tion, and  habits  that  tend  individually  and  collec- 
tively to  develop  the  lungs,  and  that  prevent  or  ob- 
viate compression  of  the  chest  or  injury  to  the  lungs. 
These  views  of  Mr.  Ham  bleton  are  very  fully  set 
forth  in  a  brochure  entitled  *  What  is  consumption  ? ' 
and  in  a  paper  read  at  a  meeting  of  the  British 
association,  on  the  scientific  prevention  of  con- 
sumption. 


Some  months  ago  a  number  of  persons  went 
from  Glasgow  to  Loch  Fyne  to  see  a  large  blasting 
operation  in  which  six  and  one-half  tons  of  gun- 
powder were  exploded.  A  short  time  after  the 
explosion  many  of  the  observers  became  faint,  six 
of  the  number  died  almost  immediately,  one  died 
shortly  after,  and  five  others  were  very  ill  but  re- 
covered. The  cause  of  death  is  believed  to  have 
been  the  carbonic  oxide  generated  from  the  gun- 
powder. It  is  estimated  that  the  amount  must 
have  been  468  pounds,  —  a  quantity  sufficient  to 
occupy  6,888  cubic  feet  of  air  space,  or  to  vitiate 
for  respiratory  purposes  a  space  one  hundred  times 


as  great.  There  were  also  generated  8,575  pounds 
of  carbonic  anhydride  ;  so  that,  in  all,  there  were 
1,266,000  cubic  feet  of  air  rendered  irrespirable. 

—  Dr.  D.  F.  Lincoln,  in  a  letter  to  the  Boston 
medical  and  surgical  journal,  narrates  a  personal 
experience  in  Savannah  with  a  kerosene-stove.  In 
a  room  containing  1,100  cubic  feet  of  air  space,  he 
introduced  a  kerosene-stove  for  heating-purposes, 
being  able  to  raise  the  temperature  by  its  means 
eighteen  degrees.  Although  there  was  some  odor, 
nevertheless  he  did  not  experience  any  personal 
discomfort.  One  evening  he  noticed  that  the 
reading-lamp  was  dim,  the  flame  having  shrunk  to 
half  its  size.  When  he  carried  it  into  the  entry,  it 
burned  brightly.  He  subsequently  tested  the  air 
with  Walpert's  air-testing  apparatus,  and  found 
the  amount  of  carbonic  acid  had  reached  sixty- 
seven  parts  per  thousand,  the  normal  amount  be- 
ing three  or  four  parts.  Each  of  the  two  burners 
in  the  stove  was  four  inches  in  length,  and  gen- 
erated as  much  carbonic  acid  as  eight  or  ten  com- 
mon lamps.  In  a  well-built  house  with  tight 
doors  the  effect  might  be  doubled. 

—  In  the  British  medical  journal  are  reported 
two  cases  of  chronic  cocaine-poisoning.  The 
patients  were  a  man  and  wife  who  had  formerly 
been  addicted  to  opium,  and  who  had  taken 
cocaine  as  an  antidote.  They  commenced  with 
small  doses,  but  finally  took  daily  2.5  grams 
hypodermically.  The  prominent  symptoms  were 
incoherence  of  ideas  and  optical  delusions.  They 
saw  on  their  hands,  on  the  beds  and  walls,  small 
spots  and  worms  of  all  forms.  Complete  recovery 
followed  the  discontinuance  of  the  cocaine. 

—  The  figures  representing  the  mortality  of  a 
great  city  like  London  for  a  single  week  are  ap- 
palling. During  the  week  ending  Jan.  1,  1887, 
there  were  registered  in  that  city  1,899  deaths,  of 
which  114  were  from  measles,  25  from  scarlet- 
fever,  27  from  whooping-cough,  and  17  from  ty- 
phoid-fever: 74  deaths  were  caused  by  violence, 
66  being  the  result  of  negligence  or  accident,  and 
7  being  suicides. 

—  A  physician  of  Cairo  has  been  treating  an 
opium  habitue  with  cocaine,  the  result  being  that 
a  cocaine  habit  was  soon  established,  the  patient 
so  enjoying  the  sensation  produced  by  the  drug  as 
to  be  led  to  use  it  on  the  slightest  provocation. 
At  one  time  the  amount  injected  hypodermically 
was  one  and  a  half  grams  daily.  As  a  result,  he 
suffered  from  a  condition  similar  to  delirium  tre- 
mens, became  greatly  agitated,  and  had  hallucina- 
tions. He  fired  a  pistol  at  imaginary  objects, 
attacked  his  servant,  and  was  at  last  put  into  a 
hospital.  He  recovered  subsequently,  injections 
of  morphine  being  the  treatment  adopted. 
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A  SYSTEM  OF  ORTHOGRAPHY  FOR 
NATIVE  NAMES  OF  PLACES. 

The  Royal  geographical  society  of  London,  and 
the  Society  de  geographie  of  Paris,  have  each 
adopted  a  system  of  geographical  orthography 
which  is  intended  to  put  an  end  to  the  existing 
confusion  in  the  mode  of  spelling  in  maps  and 
books.  We  fully  agree  with  the  first  rule  set  forth 
by  the  Royal  society,  —  "No  change  will  be  made 
in  the  orthography  of  foreign  names  in  countries 
which  use  Roman  letters :  Thus,  Spanish,  Por- 
tuguese, Dutch,  etc.,  names  will  be  spelt  as  by  the 
respective  nations."  The  second  rule  is,  "Nei- 
ther will  any  change  be  made  in  the  spelling  of 
such  names  in  languages  which  are  not  written  in 
Roman  characters  as  have  become  by  long  usage 
familiar  to  English  readers  :  thus,  Calcutta,  Cutch, 
Celebes,  Mecca,  etc.,  will  be  retained  in  their  pres- 
ent form."  Though  this  rule  may  give  rise  to 
some  doubt  as  to  what  names  have  become  by 
long  usage  familiar,  it  may  be  accepted.  We 
should  prefer  to  retain  anglicized  foreign  names, 
e.g.,  Munich  for  Munchen,  Milan  for  Milano,  Nor- 
mandy for  Normandie,  instead  of  introducing  the 
original  form,  as  the  first  rule  demands.  The  new 
system  does  not  provide  for  the  spelling  of  names 
in  languages  written  in  foreign  characters.  Of 
course,  German  and  Danish  must  be  classed  among 
the  languages  to  which  the  first  rule  refers.  But 
it  is  doubtful  how  Russian  and  Polish  names 
shall  be  spelled.  In  the  Polish  language  the 
Roman,  in  the  Russian  the  Cyrillic,  alphabet  is 
used,  and  yet  the  sounds  of  the  languages  are  very 
similar.  It  would  be  inconsistent  to  apply  to  the 
one  the  first  rule,  while  the  other  is  spel'ed  merely 
according  to  the  sound.  It  would  have  been  de- 
sirable that  the  society  should  have  expressed  its 
opinion  on  this  point  more  precisely.  The  pho- 
netic rules  do  not  decide  whether  it  is  correct  to 
spell  Kasimov,  Kasimof ,  or  Kassimov,  nor  will  we 
be  able  to  decide  whether  it  be  correct  to  write 
Trnova,  Ternava,  Ternova,  or  Tirnova. 

The  third  rule  is,  "The  true  sound  of  the  word 
as  locally  pronounced  will  be  taken  as  the  basis  of 
the  spelling ; "  and  the  fourth,  "  An  approxima- 
tion ^  however,  to  the  sound,  is  alone  aimed  at.  A 
system  which  would  attempt  to  represent  the  more 
delicate  inflections  of  sound  and  accent  would  be 
so  complicated  as  only  to  defeat  itself."  Both 
these  rules  are  good,  as  far  as  they  go.  Any  lin- 
guistic alphabet  would  be  too  complicated  for  the 
general  reader,  and  therefore  the  idea  of  applying 
it  must  be  at  once  rejected.  The  alphabet  upon 
which  the  society  has  decided  follows  the  principle 
that  vowels  are  pronounced  as  in  Italian,  and  con- 
sonants as  in  English.  This  does  away  with  the 
ee  for  the  sound  i  in  *  ravine,'  and  with  the  oo  for 


the  u  in  'flute.'  The  rule  that  vowels  are  shortened 
in  sound  by  doubling  the  following  consonant  is 
not  good,  as  repetitions  of  consonants  occur  in 
many  languages,  and  short  vowels  are  of  more 
frequent  occurrence  than  long  ones.    Therefore  it 
is  better  to  mark  the  long  ones.     The  French  al- 
phabet is  in  many  respects  better  than  the  Eng- 
lish.    This  is  particularly  true  in  regard  to  the 
introduction  of  the  circumflex  for  marking  the 
length  of  a  vowel,  and  of  the  apostrophe  for  in- 
dicating exploded  sounds.    The  German  o  and  A, 
which  are  not  in  the  English  alphabet,  are  ex- 
pressed by  the  letters  oe  and  ft.    The  use  of  dh  for 
the  soft  th  (as  in  '  these ')  is  another  improvement. 
Both  systems,  though  materially  improving  the 
system  of  orthography  of  geographical  names,  are 
open  to  criticism.    Whoever  has  any  experience 
in  reducing  languages  to  writing,  and  has  com- 
pared his  notes  with  those  of  other  students,  or 
even  the  notes  written  before  any  knowledge  of 
the  sound  and  structure  of  the  language  was  ob- 
tained, with  later  ones,  will  acknowledge  that  the 
sound  as  perceived  by  a  traveller  is  in  no  way 
binding.     The  individuality  and  nationality  of  the 
author  give  the  sound  a  peculiar  character  which 
not  at  all  corresponds  to  the  word  as  pronounced 
by  the  natives.    In  Central  Africa,  for  instance, 
we  find  r  and  /  or  j  and  ch  constantly  interchan- 
ging, according  to  the  nationality  of  the  explorer. 
The  rules  adopted  by  the  societies  named  can  only 
help  the  explorer  who  is  not  at  all  acquainted 
with  linguistics  —  which  every  explorer  ought  to 
be  —  to  write  down  the  names  in  an  intelligible 
form.    They  are  in  no  way  sufficient  for  determin- 
ing the  proper  spelling.    This  ought  to  be  done  by 
linguists,  and  the  results  of  their  studies  laid 
down  in  a  gazetteer.    It  is  impossible  to  decide 
by  a  rule  whether  it  is  correct  to  write  Uganda 
or  Waganda  ;  Urua,  Warua,  or  Kerua,  though  the 
linguist  will  know  that  the  first  is  the  name  of  the 
country,  the  second  that  of  the  people,  and  the 
last  the  adjective  form.  On  the  English  admiralty 
charts  we  find  numerous  mistakes.    Native  names 
are  mistaken  for  English,  and  misspelled  so  as  to 
make  the  meaning  intelligible.    In  Davis  Strait 
we  find  the  name  '  New  Gummi  Luck.'    The  cor- 
rect name  is  '  Nugumiut,'  and  means  '  the  inhabit- 
ants of  the  cape.'     On  the  north-west  coast  of 
America  we  find  the  place  *  Bella  Bella.'    Though 
this  name  has  become  that  of  a  settlement,  its 
origin  dates  back  to  a  misunderstanding.    The 
channel  on  which  it  is  situated  has  the  name  *  Mil- 
bank  Sound.'    The  natives  of  that  district  cannot 
pronounce  this  word,  and  say  '  Bilba),'  which  is 
transformed  into  'Bella  Bella'  by  the  English 
traders  and    seamen.      Similar   mistakes   occur 
everywhere.    For  these  reasons  it  is  impossible  to 
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lay  down  a  few  rules  that  would  enable  us  to 
spell  any  geographical  name  correctly.  The  sys- 
tem adopted  by  the  Geographical  society,  how- 
ever, is  a  decided  improvement,  inasmuch  as  every 
letter  has  only  one  meaning,  and  there  is  no  room 
for  doubt  in  the  pronunciation  of  a  written  name. 
Therefore  Science  will  adopt  this  system,  with  the 
improvements  made  by  the  French  geographical 
society. 

The  pronunciation  of  letters  will  be  as  fol- 
lows :  — 

a  =  a  in  '  father.' 
e  =  c  in  •  there.' 
i  =  ce  in  «  feel.' 
o  =  o  in  '  mote.' 
t*  =  oo  in  'fool.' 
o  =  e  in  'her.' 

u  =  u  in  German  :  Munchen. 
at  =  i  in  '  ice.' 
au  =  ow  in  4  how.' 

°»  d»  /» J*  *»  h  ™>  w,  p,  r,  «,  to,  f,  v,  tc,  *,  cA,  as  in 

English. 
g  =  g  in  '  garden.' 

A  is  always  pronounced,  except  in  th,  kh%  and  gh. 
kh  =  the  oriental  guttural. 
gh  =  another  oriental  guttural, 
y  =y  in  « yard.' 

Vowels  are  lengthened  by  a  circumflex.  Letters 
are  only  doubled  when  there  is  a  distinct  repeti- 
tion of  the  single  sound. 


PSYCHIC  BLINDNESS. 

In  this  book  Dr.  Wilbrand  has  put  together  a 
most  valuable  and  interesting  series  of  facts 
and  discussions  concerning  certain  curious  and 
important  morbid  phenomena.  The  appearance 
of  such  a  book  furnishes  an  excellent  illustration  of 
the  great  value  and  importance  of  the  new  view  of 
brain- physiology.  This  view  really  takes  its  origin 
in  the  discovery  of  the  electric  irritability  of  the 
cortex  by  Fritseh  and  Hitzig  in  1870.  Their  re- 
sults at  once  led  to  more  exact  and  adequate  con- 
ceptions of  the  nature  of  brain-centres  ;  and,  when 
the  pathologist  and  alienist  came  to  study  the 
forms  of  brain-lesion  and  impairment  of  func- 
tion with  the  conceptions  derived  originally 
from  physiological  experiments,  the  advance  step 
was  a  great  one.  And  finally  psychology  must 
already  acknowledge  a  debt  to  pathology  probably 
greater  than  it  owes  to  any  other  of  the  many 
sciences  with  which  it  is  so  intimately  associated. 
Our  mental  structure  is  so  extremely  intricate  and 
so  wonderfully  formed,  that  we  must  use  all  pos- 

Die  8celenblindheit  alt  Herder$cheinung  und  ihre  Be- 
gUhungen  vur  Homonjfmen  Hemianoptie  sur  AUxie  und 
Agraphie.   Voo  Dr,  BWMfANN  WrLBBANP,    WieetwJen. 


sible  devices  to  simplify  the  problems  it  offers  to 
the  psychologist :  hence  the  study  of  the  less  com- 
plex minds  of  the  lower  animals,  the  observation 
of  the  developing  faculties  of  children,  and  the 
records  of  the  primitive  culture  of  man,  derive  their 
importance.  Pathology  performs  an  even  more 
delicate  service.  It  takes  away  or  incapacitates 
more  or  less  of  this  complex  machinery,  and 
shows  in  what  way  the  working  of  the  apparatus  is 
thereby  affected.  Just  as  we  never  really  appreci- 
ate the  value  of  an  object  until  we  are  without  it, 
so  the  importance  of  certain  brain-cells  to  mental 
sanity  is  not  realized  until  disease  renders  them 
useless. 

Some  years  ago  Professor  Munk  described  the 
condition  of  dogs  from  whose  brains  a  certain 
cortical  area  had  been  removed,  and  gave  it  the 
name  of  '  psychic  blindness '  (Seeleriblindheit).    A 
dog  in  this  condition  can  see,  for  he  avoids  all 
obstacles  as  well  as  ever,  but  what  he  sees  has  lost 
all  meaning  for  him.    If,  for  example,  the  dog 
was  accustomed  to  jump  over  a  rod  when  it  was 
held  before  him,  he  no  longer  recognizes  this  sig- 
nal :  his  whole  psychic  life  is  duller,  and,  in  par- 
ticular, the  world  of  sight  has  lost  all  significance. 
Tbis  is  now  only  one  of  a  large  series  of  phenom- 
ena which  show  that  there  is  one  centre  in  which 
an  object  is  seen  and  another  centre  in  which  it  is 
perceived,  or,  better,  apperoeived.  Disease  may  in- 
jure one  and  leave  the  other  intact.      Dr.  Wil- 
brand records  two  very  remarkable  cases  of  this 
nature,  in  both  of  which  the  patient  retained  nor- 
mal intelligence,  and  accurately  described    the 
symptoms.     The  first  is  reported  by  Charcot,  and 
relates  to    a  highly    intelligent   merchant    well 
versed  in  several    languages,  and    reading   the 
classics  fluently.    Up  to  the  time  of  his  attack,  he 
could  repeat  the  whole  of  the  first  book  of  the 
Iliad,  beginning  at  any  point.    He  bad  from  his 
boyhood  a  most  remarkable  memory,  which  was 
almost  exclusively  a  visual  one.     He  could  read 
pages  of  his  favorite  authors  from  the  visualized 
picture  of  the  page  which  he  carried  in  his  mind. 
If  an  incident  of  his  many  travels  was  spoken  of, 
the  whole  scene  appeared  before  him,  vivid  and 
complete  in  every  detail.      He  was  an  expert 
draughtsman,  and  often  sketched  interesting  por- 
tions of  the  landscape  on  his  travels.    As  a  con- 
sequence of  serious  business  troubles,  his  health 
gave  way  :  he  became  nervous  and  irritable,  and 
the    peculiar    visual  symptoms  appeared.      He 
found  that  the  sight  of  the  buildings  and  the  scenes 
of  his  daily  walks  seemed  strange.    If  asked  to 
picture  a  certain  place  to  himself,  be  was  unable  to 
do  so.  The  attempt  to  draw  a  church-spire  resulted 
in  a  rude  childish  scrawl.     He  could  not  remember 
the  faces  of  his  wife  and  children,  and  even  failed 
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to  recognize  bis  own  image  in  a  glass.  Even  the 
familiar  scenes  of  his  childhood  had  faded  from 
his  memory.  In  order  to  understand  what  he 
read,  he  had  to  cultivate  an  auditory  memory,  and 
read  every  thing  aloud.  He  no  longer  dreamt 
of  seeing,  but  only  of  hearing.  Deprived  of  the 
mental  imagery  which  sight  furnished,  and  which 
in  his  case  was  a  more  serious  loss  than  to  perrons 
with  less  brilliant  visualizing  powers,  his  mental 
life  became  sluggish  and  his  moods  melancholic 
and  sad.  The  second  case  from  Dr.  Wilbrand's 
practice  is  no  less  remarkable,  and  presents  cer- 
tain peculiar  characteristics.  Chief  among  these 
is  a  falling-out  of  the  left  half  of  the  visual  field ; 
that  is,  the  patient  could  not  see  with  the  outer 
portion  of  the  left  retina  nor  with  the  inner  por- 
tion of  the  right  retina  (homonymous  hemianop- 
sia). This  symptom  indicates  4  unilateral  corti- 
cal lesion. 

Dr.  Wilbrand  analyzes  the  process  of  vision  one 
step  further.  He  gives  reasons  for  believing,  that, 
besides  the  centre  for  the  reception  of  the  visual 
impression  and  that  for  its  apperception,  there  is  a 
third  group  of  cells,  whose  function  it  is  to  store 
up  visual  memories,  which  form  the  visual  mem- 
ory-area (Erirtnerungsfeld).  If  the  retina  or  the 
optic  nerve  is  destroyed,  the  result  is  blindness  in 
the  usual  sense  of  the  word.  But  the  optical 
memory  remains  intact ;  the  visual  phantasy  is 
still  active  ;  sight  hallucinations  and  dreams  may 
occur,  and  so  on.  If  the  apperceptive  centre  of 
one  hemisphere  is  involved,  then  homonymous 
hemianopsia  of  the  opposite  half  of  the  visual 
field  occurs,  and  there  is  psychic  blindness  in  one- 
half  of  the  brain.  If  both  apperceptive  centres 
are  involved,  sight  hallucinations  are  impossible ; 
but  the  visual  memory  is  not  directly  affected, 
and  sight  dreams  may  occur.  If  the  memory- 
area  is  diseased,  objects  are  no  longer  recognized  as 
familiar :  all  seems  strange  and  new.  The  fantasy 
is  dnlled  :  there  are  no  visual  imageries  or  dreams. 

Many  of  these  suppositions  receive  a  striking 
confirmation  from  the  observation  of  those  born 
blind  and  restored  to  sight  by  successful  opera- 
tions. Such  persons  are  just  like  infants  as  re- 
gards sight,  except  that  they  learn  to  see  much 
more  quickly.  Their  higher  sight-centres  must 
be  developed,  and  in  this  process  one  can  dis- 
tinguish the  three  stages  above  marked  out.  Such 
persons  recognize  at  once  after  the  operation  that 
they  have  a  new  sensation,  —  they  see.  But  the 
object  before  them  is  not  apperceived  :  it  is  not 
recognized  as  the  same  object  they  have  been 
touching  all  along.  They  soon  learn  the  meaning 
of  their  visual  impressions,  though  they  con- 
stantly call  on  the  sense  of  touch  to  prevent  de- 
ception ;  but  they  often  fail  for  some  time  to  re- 


member what  they  have  seen,  and  rarely  dream  of 
seeing  things  for  many  months :  in  other  words, 
their  apperceptive  and  visual  memory-centres  are 
developing.  The  chapter  devoted  to  this  topic 
records  other  interesting  points  in  these  cases, 
and  can  be  recommended  as  an  admirable  account 
of  the  subject. 

The  rest  of  the  book  is  devoted  to  the  explana- 
tion of  the  detailed  pathological  symptoms  and 
the  discussion  of  their  relation  to  the  centres  of 
language,  both  written  and  oral.  This  more  tech- 
nical part  of  the  subject  does  not  readily  admit  of 
a  brief  exposition.  Suffice  it  to  say  that  Dr. 
Wilbrand  has  rendered  an  important  service  to 
several  branches  of  science  by  this  convenient  and 
thorough  account  of  a  most  important  topic. 
Some  of  his  theories  are  doubtless  to  be  modified 
and  perhaps  rejected  by  future  research,  but  the 
spirit  and  point  of  view  of  his  expositiop  is  in  the 
right  direction.  As  was  said  at  first,  it  shows  the 
vast  explanatory  power  of  the  modern  theories  of 
brain-physiology.  J.  J. 


BASCOM'S  SOCIOLOGY. 

Herbert  Spencer,  who  has  done  more  than 
any  other  one  man  of  this  generation  to  popular- 
ize the  study  of  social  science,  points  out  very 
forcibly,  in  his  book  on  the  '  Study  of  sociology,' 
the  difficulties  which  beset  the  student  of  social 
phenomena  and  conditions.  He  shows  us  there 
that  something  is  true  of  sociology  that  holds 
good  in  no  other  science ;  namely,  the  facts  to  be 
observed  and  generalized  by  the  student  are 
exhibited  by  an  aggregate  of  which  the  student 
himself  forms  a  part.  His  functions  and  life  as  a 
citizen,  therefore,  determine  in  a  large  measure 
his  stand-point  and  methods  as  an  investigator. 
It  is  on  this  account  essential,  in  estimating  the 
value  of  sociological  researches,  that  we  know 
something  about  the  personality  of  the  observer. 
In  the  case  of  President  Bascom  we  are  peculiarly 
fortunate  in  this  respect.  His  long  and  honorable 
career  as  a  teacher  and  professor  both  in  the  east 
and  in  the  west,  as  well  as  his  numerous  writings 
in  the  fields  of  philosophy,  literature,  and  reli- 
gion, afford  us  ample  information  as  to  the  meth- 
ods and  postulates  of  bis  thought. 

In  fact,  this  newest  book  from  his  pen  is  best 
understood  when  read  in  connection  with  his 
previous  books  on  psychology,  ethics,  and  the 
philosophy  of  religion.  The  tone  and  the  style  of 
treatment  are  the  same  in  all. 

In  his  preface  to  the  present  work,  President 
Bascom  expressly  says  that  his  aim  has  been  to 
cover  a  large  field  suggestively,  rather  than  a  nar- 
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row  field  exhaustively.  He  believes  that  in  some 
oases  this  method  is  of  more  practical  value  than 
its  contrary.  Sociology  he  defines  as  "  a  discus- 
sion of  the  conditions  and  laws  of  combination 
and  growth  in  society."  In  the  following  sen- 
tence he  adds  that  this  definition  includes  change 
which  is  retrogressive  as  well  as  that  which  is 
progressive.  It  is  plain  that  any  good  definition 
of  sociology  must  include  retrogressive  change, 
inasmuch  as  a  considerable  school  of  thinkers 
assert  that  the  world  and  society  are  becoming 
worse  all  the  time.  Perhaps  the  substitution  of 
the  word  ' development'  or  ♦evolution'  for 
1  growth '  in  the  above  definition  would  have  ob- 
viated the  necessity  for  this  explanation,  because 
it  is  well  understood  nowadays  that  evolution  in- 
cludes progress  from  good  to  bad  as  well  as  from 
bad  to  good. 

The  author's  various  chapters  on  custom,  gov- 
ernment, economics,  religion,  ethics,  and  so  on, 
are  of  much  interest,  although  very  sketchy  in 
character.    His  style  is  good,  and  enlivened  with 
numerous  illustrations  of  the  argument.    One  of 
the  first  questions  to  be  asked  about  a  book  of  this 
sort  is,  What  position  does  the  author  take  in  re- 
spect to  the  pressing  questions  of  socialism  and  the 
limit  of  governmental  functions?    We  can  best 
answer  this  in  President  Bascom's  own  words. 
"  The  office  of  the  state,"  he  says  (p.  46),  "  is  not 
simply  to  recognize  a  primitive  equality  of  rights, 
and  to  grant  these  rights  the  protection  we  term 
justice.    Such  a  course  will  soon  issue  in  extreme 
equalities.     It  has  the  far  more  difficult  duty  of 
encouraging  and  aiding  unimpeded  activity  in 
every  class,  and  at  the  same  time  renewing  its 
conditions  in  each  class.     Each  citizen  is,  under 
general  principles,  to  be  put  back  as  speedily  as 
possible  on  his  feet  when  he  has  lost  them.    The 
race  is  to  be  renewed,  morning,  noon,  and  night, 
on  equal  terms.    The  state  must  then  be  benevo- 
lent as  well  as  just.     While  it  takes  from  no  man 
what  he  has,  it  must  not  allow  any  man  such  an 
exercise  of  his  powers  as  will  ultimately  swallow 
up  the  powers  of  other  men.  .  .  .    The  state 
must  put  positive  limits  on  powers,  when,  by 
natural  force  and  the  conferred  energy  of  society, 
they  are  ready  to  break  the  bounds  of  prosperous 
and  beneficent  competition." 

There  is  much  in  President  Bascom's  chapters 
on  ethics  and  religion  that  is  suggestive,  especially 
his  comprehensive  use  of  the  word  'morality,' 
and  his  illustrations  of  the  degenerating  process 
as  to  particular  parts  of  a  religion  which  usu- 
ally accompany  its  development.  The  publishers 
would  have  greatly  increased  the  value  of  the 
book  had  they  provided  it  with  an  index.  Unin- 
dexed  books  are  a  relic  of  barbarism. 


JUKES-BROWNE? S  HISTORICAL  GEOLOGY. 

This  volume  completes  the  *  Student's  handbook 
of  geology  ; '  the  first  part,  on  physical  geology, 
having  appeared  in  1884.    The  author  states  his 
intention  as  being  "  to  give  as  full  an  account  of 
the  rocks  of  Great  Britain  and  Ireland  as  space 
would  permit,  supplementing  this  with  only  so 
much  of  continental  geology  as  is  necessary  to  fill 
up  the  gaps  in  the  British  records  and  to  complete 
the  outline  of  geological  history."  A  fter  a  brief  but 
excellent  introduction  on  the  laws  and  applications 
of  paleontology,  the  book  proceeds  to  a  review  of 
the  formations,  giving  a  chapter  to  each  system. 
An  account  of  every  separate  area  in  the  British 
islands  is  given  under  each  formation,  with  nu- 
merous sections  and  illustrations  of  characteristic 
fossils,  and  each  chapter  closes  with  a  statement 
of  what  is  known  or  inferred  of  the  physical 
geography  of  the  period.    Some  departures  from 
the  divisions  of  geological  time  usually  employed 
in  America  and  on  the  continent  of  Europe  will 
be  noticed.    Thus  the  Cambrian  is  regarded  as  a 
distinct  'system,'  as  is  the  lower  Silurian,  for 
which  Lapworth's  term  « Ordovician '  is  taken.    It 
is  interesting  to  notice  that  Mr.  Walcott's  studies 
lately  published  lead  him  to  a  similar  result  for 
this  country.    More  novel  is  the  division  of  the 
tertiary  rocks  into  two  systems,  for  which  Mr. 
Jukes-Browne  proposes  the  terms  '  Hantonian  •  (in- 
cluding the  eocene  and  oligocene)  and  'Icenian' 
(including  the  miocene,  pliocene,  and  pleistocene). 
The  quaternary  is  thus  given  an  entirely  subordi- 
nate position. 

The  science  of  geology  includes  such  a  great 
number  of  distinct  subjects  that  no  one  man  can 
master  them  all,  and  for  this  reason  the  text-book 
of  the  science  that  shall  be  equally  satisfactory  in 
all  departments  has  yet  to  be  written.  Probably 
it  can  only  be  written  by  the  co-operation  of  many 
specialists.  The  first  part  of  Mr.  Jukes-Browne's 
handbook,  that  on  physical  geology,  is  excellent, 
and  will  be  found  most  useful  to  American  stu- 
dents ;  but  the  volume  before  us  cannot  be  of  nearly 
such  general  value,  as,  from  its  plan,  it  is  adapted 
only  to  Great  Britain.  But  even  there  we  think 
the  comparatively  minute  study  of  British  forma- 
tions, to  the  exclusion  of  the  rest  of  the  world, 
is  a  mistake.  It  is  true,  that,  in  whatever  dis- 
trict the  English  student  may  be,  he  will  find  a 
clew  to  its  geological  structure  in  this  book  ; 
but  this  advantage  is  more  than  counterbalanced 
by  the  loss  of  a  general  view  of  the  earth's  de- 
velopmental history.  Such  a  method  must  give 
the  beginner  very  disproportionate  views,  and 

result  in  the  loss  of  all  *  perspective.'    American 
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geology,  which  throws  so  much  new  light  upon 
the  subject,  is  almost  completely  ignored. 

Mr.  Jukes-Browne  is  not  a  biologist,  and  his  re- 
marks on  the  structure  and  affinities  of  extinct  or- 
ganisms are  not  always  happy.  The  anatomist  will 
hardly  agree  with  such  statements  as  the  following 
(p.  487):  "Of  the  mammals,  Coryphodon  and 
Lophiodon  resembled  the  recent  tapir  ;  Palaeothe- 
rium  and Paloplotherium  were  animals  from  which 
both  the  rhinoceros  and  the  horse  seem  to  have 
descended ;  Hyracotherium  was  a  small  animal 
combining  characters  now  found  in  the  peccary 
and  the  hyrax  or  Syrian  coney."  On  the  same 
page  the  snout  of  an  alligator  is  inverted  and 
called  the  lower  jaw.  Our  author  seems  not  to 
have  heard  of  the  great  paleontological  discov- 
eries of  the  last  twenty  years  on  this  side  of  the 
Atlantic,  as  he  mentions  only  the  mastodon,  of 
which  a  wretched  figure  is  given,  and  the  mam- 
moth. 

It  would,  however,  be  very  unfair  to  leave  the 
impression  that  this  is  a  carelessly  written  book. 
It  is  nothing  of  the  sort,  but,  on  the  contrary, 
has  been  compiled  with  painstaking  accuracy, 
and  in  many  respects  has  been  admirably  done. 
While  it  cannot  be  recommended  as  a  text-book 
in  this  country,  it  will  prove  of  great  service  to 
investigators  as  a  book  of  reference  and  com- 
parison, containing  much  valuable  information  in 
a  small  space. 


BERGHAUS'S  ATLAS  OF  PHYSICAL  GEOG- 
RAPHY. 

The  geographical  institute  of  Justus  Perthes  in 
Gotha  is  publishing  a  new  edition  of  Berghaus's 
'  Atlas  of  physical  geography '  ('  Physikalischer 
Atlas ').  Though  the  editor  retains  the  name  of 
the  old  edition  of  1888-48  and  of  1852,  this  is  a 
totally  new  work,  not  one  of  the  old  maps  being 
used  in  the  new  edition.  The  most  eminent  au- 
thorities in  the  different  branches  of  physical 
geography  contribute  to  this  work,  each  depart- 
ment being  intrueted  to  a  specialist.  Berghaus 
himself  is  the  author  of  the  hydrographical  part, 
and  to  him  is  due  the  excellent  execution  of  the 
work,  which  comes  up  to  the  standard  we  are 
used  to  apply  to  works  published  by  Justus 
Perthes.  J.  Harm  edits  the  meteorology  ;  G.  Neu- 
mayer,  the  part  on  terrestrial  magnetism ;  von 
Zittel,  geology  ;  O.  Drude,  geography  of  plants ; 
G.  Hartlaub  and  W.  Marshall,  the  distribution  of 
animals;  and  G.  Gerland,  the  ethnological  part. 
The  names  of  these  scientists  warrant  that  the 
material  will  be  reliable,  and  in  every  respect  be 
kept  up  to  date.  The  maps  are  copperplate  prints, 
and  bear  the  date  of  publication.    This  way  of  re- 


production will  enable  the  publisher  to  have  any 
desirable  corrections  made,  so  that  we  may  be 
sure  to  see  the  maps  always  corresponding  to  the 
latest  state  of  our  knowledge.    The  economical 
use  of  space  on  the  single  sheets  is  really  admir- 
able.   Map  16,  for  instance,  contains  the  drainage- 
areas  of  the  oceans,   which  are  represented  in 
Lambert's  equivalent    projection.      These    maps 
show  the  limits  of  ice-drifts,   currents,  deltas, 
and  the  navigable  extent  of  rivers.     On  the  same 
sheet  we  find  eleven  detail-maps  showing  the  dif- 
ferent kinds  of  bifurcations,  and  two  diagrams 
showing  the  extent  of  land  in  different  latitudes. 
The  general  principle  of  the  atlas  is,  first,  to 
give  maps  of  the  earth  and  of  continents,  showing 
the  distribution  of  physical  phenomena  :  and  then 
detail-maps,  which  are  particularly  illustrative  of 
it.     On  the  map  showing  the  annual    rainfall 
(No.  87)  we  may  observe  the  influence  of  elevation 
and  wind  on  detail-maps  of  Jamaica,  Mauritius, 
and  New  Zealand.    On  the  map  of  the  German. 
Ocean  (No.  28;  we  find  the  various  types  of  coasts, 
—  the  rias  of  the  north  coast  of  Spain,  the  downs 
of  Frauce  and  Germany,  and  the  fjords  of  Nor- 
way.   Diagrams  show  the  temperatures  of  the 
ocean.    This  atlas  is  an  indispensable  work  for 
the  student  of  physical  geography.    Its  systemati- 
cally selected  contents  and  excellent  execution 
make  it  a  worthy  companion  of  Stieler's  '  Hand- 
atlas  '   and   Spruner-Mencke's   *  Historical  atlas.' 
As  the  editor  does  not  give  any  preference  to  the 
physical  geography  of  Europe,  it  is  as  valuable  for 
the  American  student  as  for  the  European. 


A  CENTURY  OF  ELECTRICITY. 

Those  whose  curiosity  is  excited  by  the  pres- 
ence on  every  street-corner  of  an  electric  light, 
and  in  every  doctor's  office  of  a  telephone,  in  every 
railway-station  of  a  clicking  telegraph  instru- 
ment, and  yet  have  been  unable  to  find  time  or 
opportunities  for  understanding  how  these  things 
have  been  brought  into  existence,  will  find  in  Pro- 
fessor Mendenhall's  little  book,  '  A  century  of 
electricity,'  a  trusty  guide  which  will  lead  them 
by  easy  steps  from  the  beginnings  of  a  science 
of  electricity  towards  the  end  of  the  eighteenth 
century,  through  the  discoveries  of  Galvani,  Volta, 
Oersted,  Faraday,  and  others,  to  the  present  time. 
Professor  Mendenhall's  success  as  a  writer  is  too 
well  known  to  need  especial  praise  in  this  place. 
The  author  has  endeavored  to  sketch  the  growth 
of  the  science  of  electricity  and  its  principal 
applications.  The  book  is  not  a  history  of  the 
science,  nor  is  it  a  scientific  treatise,  and  the  use 
of  technical  language  has  been  avoided  as  far  as 

,4  century  of  electricity.    By  T.  C.  Mkndinhall  Boston, 
Houghton,  1887.    16°. 
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possible.  The  effort  of  the  author,  and  it  has  been 
a  successful  one,  was  to  enable  the  intelligent 
reader,  unfamiliar  with  the  nomenclature  of  the 
science,  to  understand  the  more  important  phases 
of  its  development,  and  to  give  him  such  a  knowl- 
edge of  its  fundamental  principles  as  will  enable 
him  to  comprehend  the  meaning  of  what  he  sees 
in  electrical  devices  with  which  he  almost  daily 
comes  in  contact.  The  book  opens  with  an  ac- 
count of  some  experiments  in  submarine  signal- 
ling, as  they  might  well  be  called,  made  in  April, 
1749,  by  Benjamin  Franklin,  which  pictures  him  as 
sporting  with  his  pet  sparks  at  a  picnic-party  on 
the  banks  of  the  SkuylkU;  and  frequently  through 
the  pages  one  discovers  little  sketches  of  the  per- 
sonalities of  the  investigators,  which  add  much  to 
the  interest  of  the  reader.  We  can  recommend  the 
book  most  highly  to  all  those  for  whom  it  is  in- 
tended, and  commend  the  publishers  for  the  way  in 
which  it  has  been  brought  out,  and  for  the  excel- 
lence of  the  illustrations,  which  present  so  few 
of  the  hackneyed  cuts  disfiguring  the  ordinary 
manual. 


The  third  part  of  'A  new  English  dictionary 
on  historical  principles '  (Oxford,  Clarendon  press ; 
New  York,  Macmillan,  1887)  has  been  received. 
We  reviewed  at  length  the  first  two  parts  in 
Science  of  June  18,   1886.    Part  iii.  deals  with 
8,766  words,   from   'batter'    to    'boz.'    It  is  a 
characteristic  of  the  letter  B  that  it  contains  a 
comparatively  small  number  of  words  derived  from 
Latin  or  Greek,  and  a  preponderating  proportion 
of  words  of  Teutonic  origin  :  hence  this  section  in- 
cludes many  of  the  oldest  words  of  the  language. 
The  B-words  are  full  of  problems  which  have 
baffled  the  efforts  of  all  investigators.     Every  one 
of  these  has  received  a  fresh  and  independent  in- 
vestigation, in  which  assistance  has  been  rendered 
by  some  of  the  first  living  philologists ;  and  the 
result  has  been  the  discovery  of  new  facts,  or  the 
elimination  of  old  errors,  in    regard   to  many 
words.     In  addition  to  the  words  of  Old  English 
and  Old  French  origin,  this  part  contains  an  ex- 
traordinary number  of  words  of  unknown  or  un- 
certain derivation.    Many  of  these  have  no  kin  in 
other  languages,  but  stand  quite  alone  in  English, 
and,  it  cannot  be  doubted,  are  more  or  less  recent 
creations  of  English  itself.      B  contains    many 
illustrations  of  the  fact  that  has  of  late  years 
powerfully    impressed    itself   upon    philological 
students,  that  the  creative  period  of  language, 
the  epoch  of  roots,  has  never  come  to  an  end. 
The  origin  of  language  is  not  to  he  sought  merely 
in  a  far-off  Indo-European  antiquity,  or  in  a  still 
earlier pre-Aryan  yore-time:  it  is  still  in  peren- 
nial process  around  us.    A  literary  language,  with 


its  more  accessible  store  of  words  already  in  use 
and  sufficient  for  all  ordinary  requirements,  its 
more  permanent  memories  and  traditions,  its  con- 
stant appeals  to  an  authoritative  precedent,  is 
hostile  to  word  creation.  Such  is  not  the  case 
with  language  in  its  natural  state,  where  words 
are  estimated  simply  as  they  serve  their  purpose 
of  communicating  the  thought  or  feeling  of  the 
moment.  The  unwritten  dialects,  and  to  some 
extent  even  slang  and  colloquial  speech,  approach 
in  character  to  language  in  its  natural  state,  aim- 
ing only  to  be  expressive,  and  treating  memory 
and  precedent  as  ministers,  not  as  masters. 
Some  words  so  coined  pass  at  length  from  col- 
loquial into  literary  use,  and  are  registered  in  the 
dictionary  as  new  words,  the  origin  of  which  is 
searched  for  as  vainly  in  the  word-hoard  of  Old 
English  speech,  or  even  the  fullest  vocabulary  of 
Indo-European  roots,  as  in  a  school- manual  of 
Latin  and  Greek  roots  and  affixes. 

—  Bulletin  No.  31  of  the  TJ.  S.  geological  sur- 
vey, by  S.  H.  Scudder,  is  a  systematic  review  of 
our  present  knowledge  of  fossil  insects,  including 
myriapods  and  spiders.    It  is  essentially  a  trans- 
lation, for  the  benefit  of  English  readers,  of  the 
text  furnished  by  the  author  to  Dr.  Zittel  for  his 
*  Handbuch  der  Paleontologies    The  German  text, 
however,  is  accompanied  by  more  than  two  hun- 
dred illustrations.    M.  Barrois  is  also  publishing 
a  French  version.    Each  section  of  the  work  is 
accompanied  by  a  complete  bibliography,  which 
shows  us  at  a  glance  how  recently  this  depart- 
ment of  paleontology  has  been  developed,  very 
few  of  the  titles  dating  back  of  1860,  and  how 
extensive  and  varied  the  author's  own  contribu- 
tions have  been.    The  concise  descriptions  of  the 
classes,  orders,  and  families,  are  accompanied  by 
brief  notes  on  the  fossil  genera  and  species,  with 
the  locality  and  geological  horizon  in  many  cases ; 
while  the  stratigraphic  distribution  and  range  of 
each  order  are  shown  by  tables  giving  the  number 
of  species  found  in  the  rocks  of  each  age.    No 
fewer  than  twenty-six  hundred  species  of  true 
insects  have  been  found  fossil  up  to  the  present 
time.    The  great  majority  of  these,  as  well  as  of 
myriapods  and  arachnids,  are  from  the  middle 
tertiary.    This  great  irregularity  in  the  chrono- 
logical distribution  of  the  fossil  forms,  which  is, 
of  course,  due  largely  to  the  character  of  the  de- 
posits, is  a  plain  indication  that  important  insect 
faunas  still  remain  to  be  discovered.    Thus,  of 
the  fossil  spiders,  thirty-one  forms  are  known 
from  the  paleozoic  strata,  one  from  the  mesozoic, 
and  two  hundred  and  eighty-five  from  the  ter- 
tiary, the  great  majority  of  the  tertiary  forms 
having  been  found  in  the    amber  deposits   of 
Prussia. 
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COMMENT  AND  CRITICISM. 

During  the  centennial  year  some  of  our 
leading  geologists  in  the  United  States  and  Canada 
conceived  the  happy  thought  of  calling  an  inter- 
national congress  of  geologists  for  the  purpose  of 
agreeing  upon  such  important  though  subsidiary 
matters  as  the  colors  by  means  of  which  the  dif- 
ferent geological  formations  should  be  expressed, 
the  terms  that  should  be  applied  respectively  to 
these  formations,  and  also  upon  the  far  more  im- 
portant problem  of  the  limits  and  values  of  these 
different  formations.  The  first  session  of  this 
congress  was  held  in  Paris  in  1878,  the  second 
session  in  Bologna  in  1881,  and  the  third  session 
in  Berlin  in  1884.  The  third  session  found  the 
preliminary  difficulties  so  far  cleared  away  that 
some  definite  and  tangible  results  could  be  at- 
tained ;  and  it  was  decided  to  make  an  attempt 
to  embody  these  provisional  results  in  some  work 
which  should  include  as  many  as  possible  of  the 
difficulties  to  be  encountered  by  any  plan  of  uni- 
fication, and  at  the  same  time  be  one  with  which 
the  largest  possible  number  of  geologists  were 
familiar.  This  additional  precaution  was  adopted 
in  order  that  whatever  steps  might  be  taken  should 
be  well  advised.  This  was  the  reason  for  the 
selection  of  the  continent  of  Europe  as  an  area 
upon  which  to  test  the  proposed  classification  and 
coloration  schemes.  Not  only  are  there  more 
geologists  and  larger  geological  collections  in 
Europe,  but  the  fact  that  each  of  the  countries  of 
Europe  supports  its  own  geological  survey,  and 
employs  its  own  methods  independently  of  all  the 
rest,  has  for  its  consequences  that  there  are  more 
differences  of  opinion  among  geologists  on  the 
continent  of  Europe,  both  in  important  matters 
and  in  matters  of  detail,  than  in  all  the  rest  of 
the  world  put  together.  If,  then,  a  compromise 
could  be  effected  which  would  satisfy  the  con- 
flicting notions  of  European  geologists,  it  was 
reasonably  sure  that  a  system  of  unification  for 
the  whole  world  could  be  arranged.  It  is  true 
that  there  are  some  questions  to  be  settled  upon 
which  European  geology  can  shed  but  little  light, 
but  they  are  not  numerous,  and  they  can  certainly 
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be  adapted  to  the  rest  of  the  general  plan  when 
that  has  been  decided  upon. 


The  congress  restricted  to  each  of  the  *  large 
countries'  of  Europe  —  to  wit,  France,  Spain, 
Austro-Hungary,  Russia,  Scandinavia,  Germany, 
and  Great  Britain — the  right  to  become  &  sub- 
scriber to  the  proposed  geological  map  of  Europe, 
to  be  issued  under  the  direction  of  a  specially  ap- 
pointed committee  of  the  congress.  The  number 
of  copies  of  the  map  to  which  each  subscriber  is 
entitled  is  one  hundred,  and  the  price  one  hun- 
dred francs  per  copy.  The  American  committee 
of  the  congress,  feeling  that  the  questions  involved 
were  of  universal  and  not  of  merely  European  in- 
terest, sent  a  request  to  the  committee  of  direction, 
asking  that  the  United  States  be  included  in  the 
list  of  subscribers.  The  response  of  the  executive 
committee  to  this  request  was  favorable.  The  ob- 
ject of  the  American  committee  is  to  get  the 
names  of  one  hundred  institutions  or  individuals 
as  subscribers  to  the  map,  so  that  the  United 
States  can  occupy  the  same  position  among  the 
grands  itats,  through  these  private  subscriptions, 
that  Germany,  France,  etc.,  occupy  by  reason  of 
the  direct  subscription  of  their  governments.  For 
the  purpose  above  indicated,  a  circular  was  mailed 
by  the  American  committee  to  one  hundred  and 
fifty  institutions  of  learning  and  original  research 
six  months  ago.  It  was  then  thought  that  the 
one  hundred  copies  would  be  entirely  exhausted 
by  such  institutions  at  once.  As  this  has  not 
proved  to  be  the  case  (largely  owing  to  the  time  at 
which  the  circulars  were  sent  out),  the  Ameri- 
can committee,  at  its  Philadelphia  meeting  last 
December,  decided  to  send  out  another,  and, 
in  addition,  to  invite  a  few  scientific  men  to 
take  advantage  of  the  same  privilege.  Up  to  the 
present  date,  but  fifty  subscribers  have  sent  in 
their  names.  In  case  of  failure  to  secure  one 
hundred  subscribers,  the  committee  must  either 
pay  the  cost  of  this  number  of  copies  ((2,000) 
itself,  or  ask  the  comitl  directeur  to  withdraw  the 
United  States  from  its  list  of  subscribers. 


Two  human  skeletons  have  been  discovered 
in  the  lower  quaternary  deposits,  in  a  cave  on  the 
banks  of  the  Orneau,  in  the  commune  of  Spy, 
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province  of  Namur.  The  remains  have  been  ex- 
amined by  Professor  Fraipont,  who  discusses  the 
subject  in  the  Bulletin  of  the  Royal  Belgian 
academy.  As  we  have  not  seen  a  full  account  of 
the  finding  of  the  remains,  we  confine  ourselves 
to  giving  the  report  in  Nature  by  A.  H.  Keane, 
who  says  that  they  were  found  in  undisturbed 
strata,  together  with  remains  of  Rhinoceros  ticho- 
rhinus,  Elephas  primigenius,  Ursus  spelaeus,  Hy- 
aena spelaea,  Felis  spelaea,  the  horse,  wolf,  sheep, 
and  other  now  extinct  and  surviving  pleistocene 
animals.  This  fauna,  and  the  character  of  the 
coaree  flints  occurring  in  the  same  strata,  would 
seem  to  indicate  that  these  men  must  have  lived 
during  the  early  period  of  the  mammoth;  and 
long  before  the  beginning  of  the  reindeer  age. 


numerous  stone  implements  have  been  found  in 
deposits  of  that  period.  The  discovery  of  human 
skeletons  belonging  to  this  age  would  be  a  very 
important  addition  to  our  knowledge. 


"M.  Fraipont's  study  of  these  remains/'  says 
Nature,  "  makes  it  thus  abundantly  evident  that 
they  belong  to  the  Neanderthal  type.  The  two 
skulls  even  serve  as  a  sort  of  missing  link  between 
the  Neanderthal  and  the  others  usually  referred  to 
the  same  race.  This  race,  whose  presence  in  Eu- 
rope during  the  early  mammoth  age  has  now  been 
clearly  traced  from  Staengenaes  in  Scandinavia 
to  Olmo  in  Italy,  seems  in  a  way  to  have  been 
resuscitated  by  the  fortunate  discovery  in  the 
limestone  cave  on  the  banks  of  the  Orneau.  Their 
dry  bones  again  assume  flesh  and  blood,  and  sci- 
ence is  enabled  confidently  to  describe  the  men  of 
Spy  as  a  short  but  far  from  <  feeble  folk,'  thick- 
set, robust,  walking  knees  foremost,  and  with  a 
figure  somewhat  analogous  to  that  of  the  modern 
Lapps.  Their  broad  shoulders  supported  a  long, 
narrow,  and  depressed  head  (different,  therefore, 
from  that  of  the  true  Papuan,  which  is  long,  nar- 
row, and  high),  with  very  prominent  superciliary 
arches,  enormous  orbits,  low  and  retreating  brow, 
high  and  massive  cheek-bones,  and  recedin  g  chin." 


It  will  be  remembered  that  B.  Dawkins's  critical 
researches  on  human  remains  of  the  lower  quater- 
nary resulted  in  the  discovery  of  the  fact  that 
their  exact  age  cannot  be  proved,  and  that  tbey 
are  probably  of  far  younger  origin.  Besides  this, 
we  call  to  mind  Virchow's  researches  on  the  famous 
Neanderthal  man,  whom  he  found  to  have  been 
very  old  and  crippled,  probably  unable  to  support 
himself,  and  therefore  not  a  type  of  his  race.  For 
these  reasons  we  defer  a  fuller  report  until  the 
facte  shall  be  better  known.  The  existence  of  man 
in  the  lower  quaternary  cannot  be  doubted,  as 


The  re-issuing  of  the  famous  •  Vestiges  of  the 
natural  history  of  creation '  in  Mr.  Morley's  uni- 
versal library,  makes  one  realize  the  enormous 
step  that  modern  biology  has  taken.  This  work, 
it  is  hardly  necessary  to  say,  was  published  anony- 
mously, but  the  authorship  was  afterwards  ac- 
knowledged by  Robert  Chambers.  It  is  a  popular 
statement  of  evolution  fifteen  years,  before  the 
'  Origin  of  species,'  and  is  sometimes  spoken  of  as 
a  very  remarkable  anticipation  of  Darwinism. 
But  it  failed  to  show  any  proof  of  a  motive  power, 
and  does  little  to  lessen  the  originality  of  Dar- 
win's work.  Chambers  is  very  deeply  concerned 
in  showing  that  his  views  are  not  opposed  to  re- 
ligion, and  devotes  much  space  in  this  cause.  Yet 
this  book  was  received  with  a  storm  of  denuncia- 
tion which  it  is  difficult  now  to  appreciate.  This 
the  author  bore  very  philosophically  ;  for,  as  he 
explained,  his  design  in  not  putting  his  name  to- 
the  book  was  "  not  only  to  be  personally  removed 
from  all  praise  or  censure  which  it  might  evoke, 
but  to  write  no  more  on  the  subject." 


The  latest  copy  of  the  '  Pilot  chart,'  a  month- 
ly publication  for  the  guidance  of  mariners,  shows 
that  there  are  to-day  eleven  dangerous  wrecks 
right  in  the  path  of  vessels  in  the  coasting  trade 
along  the  eastern  coast  of  the  United  States.  In 
any  other  country  on  the  civilized  globe  a  man-of- 
war  or  a  government  vessel  of  some  description 
would  have  been  despatched  to  destroy  these 
wrecks  as  soon  as  reported.  There  is  nothing, 
not  even  an  iceberg,  more  dangerous  to  naviga- 
tion than  a  water-logged  *  derelict.'  Yet  up  to- 
the  present  time  there  is  no  one  in  the  United 
States  with  the  necessary  authority,  to  order  a 
vessel  out  to  remove  these  dangers  from  the  path- 
way of  our  merchant  marine.  Time  after  time 
the  attention  of  congress  has  been  called  to  this 
subject,  and  the  officers  in  charge  of  the  *  Pilot 
chart '  have  repeatedly  urged  that  a  small  appro- 
priation be  made  to  enable  the  navy  to  maintain 
a  small  ship  for  the  purpose  of  removing  floating 
dangers  as  soon  as  they  are  reported.  But  there 
is  no  one  so  directly  interested  as  to  spend  time 
and  money  in  hanging  about  the  doors  of  congress 
to  see  that  this  recommendation  is  considered.  In 
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consequence,  year  follows  year,  and  the  very  sen- 
sible recommendation  is  unheeded.  It  is  esti- 
mated by  a  naval  officer  who  has  given  a  great 
deal  of  attention  to  this  subject  that  the  actual 
annual  loss  to  the  merchant  marine  of  the  United 
States  from  striking  upon  these  unmarked  ob- 
structions is  equal  to  at  least  ten  per  cent  of  the 
losses  from  all  other  causes  combined.  The  cost 
of  building  and  maintaining  the  necessary  vessel 
to  remove  these  obstructions  would  be  more  than 
saved  in  the  6rst  year  by  the  prevention  of  losses 
to  coasting-vessels  and  transatlantic  steamers 
which  are  jeopardized  by  the  failure  of  the  gov- 
ernment to  do  its  duty  in  this  respect. 


EXPLOSIONS  IN  COAL-MINES. 

*  A  report  by  W.  N.  and  J.  B.  Atkinson,  in- 
spectors of  coal-mines  for  the  north  of  England,' 
recently  published,  is  a  very  valuable  contribution 
to  our  knowledge  of  an  intensely  practical  sub- 
ject, viz.,  the  causes  of  explosions  in  coal-mines ; 
and  it  is  simply  wonderful,  considering  bow  much 
this  question  has  been  investigated  during  the  last 
hundred  years,  that  some  of  the  most  important 
facts  should  not  have  been  correctly  apprehended 
or  fully  appreciated  until  this  late  day. 

The  nature  of  one  cause  of  explosions,  fire- 
damp or  coal-gas,  was  demonstrated  long  ago, 
and  guarded  against  by  the  invention  t>f  the 
safety-lamp.  But  that  there  must  be  some  other 
cause  at  least  equally  potent  has  long  been  evi- 
dent to  thoughtful  minds,  from  the  fact,  that, 
where  the  safety-lamp  is  in  general  use,  explosions 
are  still  distressingly  frequent  and  fatal.  Thus 
official  statistics  for  the  years  1850  to  1885  show, 
in  the  United  Kingdom  alone,  an  annual  average 
of  fifty-six  fatal  explosions,  the  annual  loss  of 
life  for  the  same  period  averaging  two  hundred 
and  thirty-seven. 

The  report  of  the  Messrs.  Atkinson  shows  that 
the  dust  in  coal-mines  is  now  the  chief  explosive 
substance,  the  explosions  usually  resembling  those 
in  the  large  flouring- mills  of  Minnesota.  This  is 
not  a  hasty  or  foregone  conclusion  on  the  part  of 
the  authors,  but  it  has  a  broad  basi6  of  experience 
gained  by  the  direct  and  careful  investigation  of 
many  important  explosions.  The  discussion  is 
able  and  thoroughly  scientific,  for  not  only  is 
every  statement  abundantly  fortified  with  facts, 
but  it  is  made  very  clear  in  every  case  that  no 
other  view  is  tenable. 

In  all  the  collieries  of  the  north  of  England  the 
coal-seams  lie  at  a  considerable  depth  below  the 
surface,  with  which  they  are  connected  by  at 
least  two  shafts,  —  a  downcast  for  the  admission 


of  fresh  air,  and  an  upcast  for  the  escape  of  the 
foul  air  from  the  workings.  The  circulation  is 
usually  maintained  by  a  furnace  at  the  bottom  of 
the  upcast  shaft.  The  fresh  air  passes  from  the 
downcast  by  straight  roads,  from  which  lateral 
escape  or  leakage  is  prevented,  to  the  working 
faces,  and  thence  returns  by  other  roads  and 
through  the  abandoned  parts  of  the  colliery, 
where  the  coal  has  been  removed  and  the  roof  al- 
lowed to  fall  in,  to  the  upcast.  The  intake  air- 
ways are  usually  the  oldest  parts  of  the  workings, 
and  are  also  the  main  avenues  for  hauling  out  the 
coal  and  for  the  ingress  and  egress  of  men  and 
horses;  while  the  return  airways  are  rarely  used 
for  any  other  purpose  than  the  passage  of  the  foul 
air. 

Fire-damp  or  light  carburetted  hydrogen  exist9 
in  all  the  coal  of  this  district,  and  issues  con- 
stantly from  the  freshly  exposed  surfaces  in  the 
working  places  ;  but  the  ventilation  is  usually  so 
efficient,  that  the  gas  cannot  be  detected  even 
along  the  return  airways,  and  it  is  very  rarely  ob- 
served on  the  main  intake  roads  traversed  by 
large  volumes  of  fresh  air,  their  surfaces  having 
long  exhausted  themselves  of  gas.  Naked  lights 
are  often  used  in  the  outer  portions  of  the  intake 
roads,  and  locked  safety-lamps,  as  a  rule,  in  all 
other  parts  of  the  colliery.  Observations  are 
cited  which  show,  that,  while  one  volume  of  fire- 
damp to  fifteen  volumes  of  air  is  required  to  make 
an  explosive  mixture,  in  the  first  half-mile  of  the 
intake  roads  the  proportion  cannot  exceed  one 
volume  of  fire-damp  in  fifteen  hundred  volumes 
of  air.  And  yet  it  is  exactly  in  this  part  of  the 
colliery  that  the  explosions  are  most  frequent  and 
violent. 

The  coal  is  largely  of  a  tender  or  dusty  nature ; 
and,  although  the  shafts  are  usually  wet,  the  work- 
ing planes  are,  for  the  most  part,  quite  dry,  and 
the  air  especially,  although  moistened  by  its  pas- 
sage down  the  wet  shaft,  becomes  very  dry 
through  the  rise  of  temperature  due  to  the  fact 
that  the  temperature  of  the  ground  increases 
downwards. 

The  return  airways,  where  the  fire-damp  is 
most  abundant,  are  usually  quite  free  from  dust, 
and  at  the  working  faces  the  dust  is  not  often  a 
serious  evil.  But  the  principal  accumulations  of 
dust  are  found  along  the  roads  through  which  the 
coal  is  hauled,  i.e.,  the  intake  airways.  It  is  es- 
pecially abundant  where  the  coal  is  hauled  by 
engine-power,  or  at  a  high  rate  of  speed.  The  dust 
is  shaken  and  blown  out  of  the  cars  by  their  rapid 
motion  against  strong  currents  of  air,  and  flies 
as  a  cloud  along  the  top  of  the  train.  The  heavier 
particles  fall  to  the  bottom  of  the  roadway,  and 
the  lighter  particles  form  a  deposit  on  the  upper 
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parts  as  well  as  on  the  floor.  This  fine  dust  is  not 
only  found  on  horizontal  surfaces,  but  it  exhibits 
the  property  of  sticking  to  timber,  stone,  and  coal, 
something  like  soot  hanging  in  a  chimney,  being 
sometimes  from  one  to  two  inches  thick  on  ver- 
tical and  overhanging  surfaces.  In  dusty  mines 
it  is  often  necessary  to  remove  the  dust  on  the 
floor  of  the  roadway  to  prevent  the  tracks  from 
becoming  blocked  ;  but  the  upper  dust  is  not  in- 
terfered with.  Only  one  pound  of  dust  to  one 
hundred  and  sixty  cubic  feet  of  air  is  necessary  in 
order  to  form  an  inflammable  mixture,  and  this 
proportion  is  often  largely  exceeded  on  dusty 
roads. 

Coal-dust  in  mines  is  often  referred  to  as  con- 
stantly present  in  the  air.  This  is  not  so,  except 
to  a  limited  extent.  The  velocity  of  the  air  is 
rarely  sufficient  to  carry  dust  any  considerable 
distance.  When  dust  is  largely  present  in  the  air, 
it  is  due  to  some  disturbing  cause  other  than  the 
ordinary  movement  of  the  air.  The  rapid  passage 
of  cars  against  the  air-current  raises  a  cloud  of 
dust  from  them ;  the  passage  of  men  and  horses 
stirs  up  the  bottom  dust ;  the  hewer  at  the  work- 
ing face  raises  about  him  a  thin  cloud  of  dust ; 
the  concussion  of  a  blast,  or  wave  of  air  caused  by 
a  heavy  fall  of  stone,  fills  the  air  with  dust ;  but 
in  the  absence  of  some  such  cause  the  dust  is  qui- 
escent, and  after  its  disturbance  by  any  cause  it 
soon  settles  down  again.  The  fine,  soot-like,  up- 
per dust  is,  however,  extremely  inflammable,  even 
when  not  disturbed  ;  and  after  explosions  the 
greatest  amount  of  violence  is  observed  on  those 
roads  likely,  before  the  explosion,  to  contain  the 
most  of  this  kind  of  dust.  After  explosions,  the 
dust  thrown  into  the  air  and  ignited  is  found  to  be 
very  generally  coked. 

Not  only  has  there  been  heretofore  a  general 
misconception  as  to  the  nature  of  the  explosive 
substance,  but  also  as  to  the  actual  cause  of  death 
of  the  victims.  This  may  occur  from  flame,  force 
of  the  explosion,  falls  of  stone  and  timber,  suffoca- 
tion by  dust,  or  after-damp ;  but  the  evidence 
goes  to  show  that  the  immediate  cause  of  death, 
in  almost  all  cases,  is  after-damp,  i.e.,  the  gases 
resulting  from  the  explosion.  After-damp  pro- 
duced by  the  explosion  of  ordinary  fire-damp 
consists  of  carbonic-acid  gas,  nitrogen,  and  water 
vapor ;  and  death  results  from  slow  suffocation, 
due  mainly  to  the  exhaustion  of  the  oxygen  in  the 
air. 

But  the  after-damp  from  explosions  of  coal-dust 
is  much  more  rapidly  fatal,  and  evidently  con- 
tains some  more  poisonous  constituent.  Analysis 
shows  that  this  is  carbonic  oxide.  Miners  fre- 
quently work  without  serious  inconvenience  in  air 
containing  so  much  carbonic  acid  as  almost  to  ex- 


tinguish their  lights ;  but  a  proportion  of  carbonic 
oxide  so  small  as  to  have  no  appreciable  effect  on 
his  light  will  cause  the  death  of  the  miner  in  a 
few  moments,  sometimes  almost  instantly,  his 
light  continuing  to  burn  after  his  death  until  the 
oil  is  exhausted.  It  has  repeatedly  happened  that 
miners  who  were  outside  of  the  roads  traversed 
by  an  explosion,  and  uninjured  by  the  explosion 
itself,  have  been  cut  off  by  the  after- damp,  and 
have  perished  in  trying  to  force  their  way  through 
it  to  the  shaft.  In  fact,  the  most  serious  features 
of  dust-explosions  are,  that,  unlike  gas  explosions, 
they  occur  absolutely  without  any  warning,  and 
mainly  near  the  shafts,  thus  preventing  escape 
from  any  part  of  the  mine. 

Of  six  typical  explosions  occurring  in  the  north 
of  England  in  the  years  1880  to  1885.  five  occurred 
in  Durham,  in  dry  dusty  mines,  and  were  un- 
doubtedly dust-explosions.  The  total  loss  of  life 
was  three  hundred  and  thirty,  or  an  average  of 
sixty-six  for  each  explosion.  The  sixth  explosion 
occurred  in  the  Whitehaven  colliery,  which  ex- 
tends three  miles  under  the  sea,  and  is  wet,  and 
free  from  dust.  This  was  clearly  and  purely  an 
explosion  of  fire-damp,  and  the  most  extensive  of 
its  kind  within  the  experience  of  the  Messrs. 
Atkinson,  and  yet  only  four  lives  were  lost.  This 
mine  was  not  ooly  free  from  dust,  but  the  explo- 
sion was  limited  to  the  most  remote,  deepest,  and 
roost  poorly  ventilated  portion  of  it. 

The  following  conclusions  are  warranted  by  the 
study  of  these  explosions:  all  the  explosions 
were  limited  to  one  plane  or  level  of  the  colliery, 
in  no  case  ascending  or  descending  vertically  so 
as  to  continue  the  explosion  on  another  plane. 
The  single  gas  explosion  was  remote  from  the 
shafts,  and  so  cut  off  from  communication  with 
higher  or  lower  workings ;  while  all  the  dust-ex- 
plosions extended  to  or  even  crossed  the  down- 
cast shafts,  but  could  not  follow  the  shafts  up  or 
down  because  they  are  wet  and  free  from  dust ; 
and,  in  general,  the  flame  and  violence  of  the 
dust-explosions  were  confined  to  those  roads  on 
which  there  was  much  coal-dust,  their  intensity 
varied  with  the  amount  of  dust,  and  they  were 
often  arrested  at  places  where  the  roads  were  wet 
or  damp.  In  no  case  were  the  return  airways, 
where  gas  is  always  most  abundant,  seriously 
affected;  and  the  intake  airways  also  escaped 
where  not  used  for  handling  coal.  Since  the  dust 
is  naturally  heavy  and  quiescent,  it  can  only  be 
ignited  when  some  disturbance  throws  a  cloud  of 
it  into  the  air  in  the  presence  of  a  flame.  One  of 
the  dust-explosions  was  probably  initiated  by  a 
small  explosion  of  fire-damp ;  but  all  the  others 
were  simultaneous  with  the  firing  of  shots  of  gun* 
powder  in  stone ;  and  it  is  concluded  that  the  con- 
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cussion  of  the  shots  threw  the  dust  into  the  air, 
and  the  flame  of  the  shots  ignited  it.  Gunpowder 
is  in  daily  use  in  the  collieries,  but  usually  on  the 
working  face,  where  there  is  insufficient  dust  to 
start  an  explosion.  In  every  case  but  one,  how- 
ever, the  shots  causing  the  explosions  were  fired 
where  the  miners  were  enlarging  the  main  road- 
way, and  where  the  dust  had  been  quietly  accu- 
mulating for  jears.  The  fresh  air  passing  these 
points  at  the  times  of  the  explosions  varied  from 
twenty-three  thousand  to  sixty-one  thousand  cubic 
feet  per  minute,  so  that  any  accumulation  of  fire- 
damp was  impossible.  Dust  in  the  air  may  be 
ignited  by  an  open  light,  but  not  by  a  safety- 
lamp.  One  of  the  curious  features  of  the  dust- 
exploeions  is,  that  they  exhibit  but  little  force  or 
violence  near  the  point  of  origin,  but  see/n  to  re- 
quire a  distance  of  from  fifty  to  one  hundred 
yards  in  which  to  gain  headway.  Once  initiated, 
the  explosion  is  self-propagating,  and  rapidly  in- 
creases in  violence ;  the  normal  condition,  after 
an  explosion  is  fairly  established,  being  (1)  a  wave 
of  air  preceding  the  explosion  and  filling  the  air 
in  the  roads  with  coal-dust,  (2)  flame  following 
instantly  into  compressed  air  charged  with  dust. 

Various  popular  ideas  about  explosions,  such  as 
that  they  '  face  the  wind '  or  travel  against  the 
fresh  air,  favor  the  coal-dust  theory. 

Under  the  head  of  remedial  measures,  the 
authors  of  the  report  note  that  watering  the  road- 
ways, which  has  been  practised  for  many  years 
as  a  mere  matter  of  convenience,  is  of  little  avail 
as  a  means  of  preventing  explosions,  since  the 
upper  dust  in  every  instance  is  left  undisturbed. 
Gunpowder  should  not  be  used  in  dusty  places 
without  first  thoroughly  dampening  the  dust. 
The  accumulation  of  dust  in  the  roads  may  be 
diminished  by  reducing  the  velocity  of  the  air, 
which  can  be  done  by  enlarging  or  doubling  the 
roads ;  by  reducing  the  speed  of  the  coal-cars ;  or 
by  wetting  or  covering  the  loaded  cars.  Exten- 
sive dust-explosions  could  be  prevented  by  keeping 
occasional  sections  of  the  roads  thoroughly  wet. 

Since  the  dryness  of  the  mines  is  due  mainly  to 
their  high  temperatures,  a  large  volume  of  air  en- 
tering at  40°,  and  raised  in  its  course  to  70°,  ex- 
ercising an  enormous  drying  power,  the  following 
more  drastic  remedy  is  also  suggested :  to  raise 
the  air  entering  the  mine  to  the  temperature  of 
the  mine,  and  saturate  it  with  moisture.  It  could 
then  exercise  no  drying  power,  and  the  natural 
moisture  of  the  mine  would  come  into  play, 
changing  dry  mines  to  damp  mines.  The  princi- 
pal objections  to  this  plan  are  the  expense,  and 
the  greater  discomfort  to  the  miners  of  working 
in  warm,  moist  air. 

A  more  recent  contribution  in  the  Proceedings 


of  the  Yorkshire  geologic  and  polytechnic  society, 
for  1886,  recognizes  the  great  importance  of  coal- 
dust  in  colliery  explosions,  and  shows,  that,  con- 
trary to  the  generally  accepted  theory,  important 
explosions  are  much  more  likely  to  occur  when 
the  barometer  is  high  than  when  it  is  low.  The 
explanation  is,  that,  while  a  high  or  rising  barom- 
eter tends  to  prevent  the  escape  of  gas  from  the 
coal,  it  is  also  usually  accompanied  by  a  dry  at- 
mosphere, which  renders  the  coal-dust  lighter  and 
more  inflammable. 


ELECTRIC  RAILROADS  IN  THIS  COUNTRY. 

As  interesting  article  on  electric  railroads  in 
the  United  States,  by  T.  C.  Martin,  appeared  in  a 
recent  issue  of  the  Railroad  gazette.  The  progress 
already  made  in  the  application  of  electric  energy 
as  a  motive  power  for  street-railroads,  as  reviewed 
in  Mr.  Martin's  article,  cannot  fail  to  be  encourag- 
ing to  all  engaged  in  the  development  and  exploi- 
tation of  inventions  in  that  particular  field  of  in- 
dustry. Nor  is  it  without  interest  to  scientific 
men  and  the  public  generally.  One  electric  road 
in  Baltimore,  equipped  by  the  Daft  company,  has 
been  in  successful  and  profitable  operation  about 
two  years.  A  road  in  Los  Angeles,  CaL,  built  by 
the  same  company,  has  been  running  several 
months,  and  is  soon  to  be  extended  to  nearly 
double  its  present  length.  This  company  is  also 
constructing  and  equipping  electric  railroads  in 
Pittsburgh,  Penn.,  and  Orange,  N.J.,  and  will 
construct  others  at  Mansfield,  O.,  and  Ithaca, 
N.Y. 

The  Van  Depoele  company  of  Chicago  is  able 
to  show  a  good  record  in  the  matter  of  electric- 
railroad  construction.  Roads  using  its  system  of 
electric  propulsion  are  running  at  Port  Huron  and 
Detroit,  Mich.;  Appleton,  Wis.;  Windsor,  Ont. ; 
Scran  ton,  Penn.;  and  Montgomery,  Ala.;  which 
last-named  city  has  eleven  miles  of  road  in 
operation.  This  company  is  now  constructing 
roads  at  Lima,  O.,  and  Binghamton,  N.T. 

In  Denver,  Col.,  there  is  an  electric  road,  con- 
structed on  what  is  known  as  the  Short-Nesmith 
system,  in  which  the  current  conductor  runs  in  an 
underground  tube,  contact  being  effected  through 
a  five-eighths  inch  slot  between  the  rails.  This 
road  crosses  eight  horse-car  tracks,  five  steam-car 
tracks,  and  a  two-hundred-foot  bridge. 

A  three-mile  road  in  Detroit  uses  the  Fisher 
system  of  equipment,  and  a  short  line  in  Pitts- 
burgh is  being  equipped  on  the  same  system.  A 
nine-mile  section  of  road  in  San  Diego,  CaL,  in- 
tended for  high  speed,  will  be  constructed  by  a 
company  which  has  just  completed  a  double-track 
road  in  Kansas  City.  These  two  are  overhead 
conductor  roads.   A  Philadelphia  company,  which 
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has  already  constructed  a  short  line  in  that  city, 
is  at  present  bnsy  on  the  construction  of  mining 
roads  ;  one  of  these,  now  under  way,  being  six 
thousand  feet  long,  and  wholly  in  the  mine.  The 
Sprague  company  of  this  city  has  completed  a 
short  road  for  a  Boston  sugar-refinery,  and  is  now 
making  estimates  for  street-lines  in  several  of  our 
larger  cities.  This  company  has  made  a  series  of 
testa  with  storage-batteries  for  street-car  pur- 
poses, which  have  given  very  satisfactory  results. 

A  cross-town  line  in  this  city  is  to  be  equipped 
with  t^e  Bentley-Knight  conduit  system,  —  a  sys- 
tem specially  devised  to  meet  the  requirements  of 
street-car  traffic  in  crowded  city  streets.  A  road 
in  Allegheny  City,  Penn.,  is  contracted  for  by  the 
Bentley-Knight  company.  On  the  Eighth  A  venue 
road  in  this  city,  and  also  on  a  road  in  St.  Louis, 
the  Julian  storage-battery  system  has  been  tried, 
and,  it  is  claimed,  with  results  showing  economic 
features  as  compared  with  horse-traction. 

After  referring  to  the  many  systems  still  in  the 
purely  experimental  stage,  Mr.  Martin  concludes 
as  follows  :  "  At  Ansonia,  Conn.,  an  electric  road, 
three  and  a  half  miles  long,  from  Derby  to  Bir- 
mingham and  Ansonia,  using  overhead  wire,  has 
been  contracted  for.  It  will'  be  used  for  both 
freight  and  passengers,  and  power  to  drive  the 
dynamo  will  be  taken  from  the  Housatonic  dam. 
At  Newton,  Mass.,  a  road  is  to  be  built  by  a  com- 
pany already  formed ;  one  is  proposed  for  Worces- 
ter, Mass.  At  Brookline,  Mass.,  two  will  soon 
be  in  operation,  and  one  each  is  in  view  at  Bangor 
and  Biddeford,  Me.  Two  roads  are  contemplated 
in  Brooklyn,  one  at  Coney  Island,  and  one  at 
Rockaway.  Pelham  Park,  N.T.,  is  to  have  a  road 
this  summer,  and  Asbury  Park,  N.J.,  is  adver- 
tising for  bids  on  another.  Franchises  are  asked 
for  a  road  in  Jersey  City  and  Bayonne  ;  and  Plain- 
field,  N.J.,  is  also  wanting  a  road.  In  Pennsyl- 
vania, Scranton,  with  one  successful  road,  is  to 
have  another,  and  probably  two.  A  road  is  to  be 
built  from  Carbondale  to  Jermyn,  four  miles.  In 
Reading,  the  Perkiomen  Avenue  company  pro- 
poses to  adopt  electricity.  Harrisburg  is  to  have 
a  road,  and  it  looks  as  though,  before  the  end  of 
the  year,  Pittsburgh  will  have  half  a  dozen. 
Down  south,  steps  have  been  taken  to  construct 
new  electric  roads,  or  adopt  the  system  on  old 
roads,  in  Jacksonville,  Fla.  ;  Pensacola,  Fla.  ;  Bir- 
mingham, Ala.;  Selma,  Ala.;  Atlanta,  Ga.;  and 
Fort  Smith,  Ark.  Among  roads  spoken  of  in 
Ohio  are  several  at  Cincinnati,  Cleveland,  Tiffin, 
and  other  places.  Wichita,  Kan.,  is  proposing  to 
adopt  electricity  for  its  street-cars.  Lincoln,  Neb., 
has  formed  a  company  to  operate  an  electric  rail- 
way from  the  business  part  of  the  town  to  the 
stock-yards.     In  San  Francisco  a  road  is  to  be 


built  on  Fillmore  Street  hill,  and  roads  are  also 
wanted  at  San  Jose  and  Riverside,  San  Bernardino 
county.  If  I  were  at  liberty  to  do  so,  I  could  add 
to  the  above  list  about  fifty  names  of  places  where, 
from  present  indications  and  movements,  it  is 
safe  to  say  that  electric  roads  will  be  running 
within  a  year/' 


EXPLORATION  AND  TRAVEL. 

Sierra  Leone. 

We  give  elsewhere  a  brief  sketch  of  the  tribes 
of  Sierra  Leone.     Our  knowledge  of  this  country 
is  principally  due  to  the  commercial  companies 
which  are  established  on  the  coast,  and  to  the  en- 
deavors of  the  English  and  French  to  extend  their 
colonies  upwards  the  interior.     We  find  some  very 
interesting  notes  on  Sierra  Leone  in  letters  by 
Lieutenant  Mathews,  which   were  published    in 
1791 ;  and  his  descriptions  of  the  people  are  still 
true,  though  a  long  time  has  elapsed,  and  the 
slave  trade  was  long  since  abolished.    The  first  to 
enter  the  interior  was  Major  Laing,  who,  in  1822, 
succeeded  in  reaching  the  sources  of  the  Scarciee 
and  Rockelle,  the  principal  rivers  of  the  colony. 
R.  Caillie,  on  his  journey  from  the  Senegal  to 
the  Joliba  (the  upper  Niger)  and  Timbuktu,  and 
thence  through  the  Sahara  to  Morocco,  1824-28, 
crossed  the  territory  of  the  Mandingos,  and  gave  an 
interesting  description  of  their  customs  and  mode 
of  life.    In  1842,  W.  C.  Thomson  explored  the 
district  north  of  the  Scarcies  River  and  Futa-Jalon, 
where  the  Scarcies,  Gambia,  and  many  tributa- 
ries of  the  Senegal  and  Niger,  have  their  sources. 
In  1869,  Winwood  Reade,  who  was  sent  out  by  the 
London  geographical  society,  explored  the  country 
between  the  Scarcies  and  Rockelle  rivers,  and 
after  having  reached  the  town  of  Falaba,  Major 
Laing's  farthest  point,  crossed  the  watershed  and 
descended  the  Niger,  which  he  followed  a  long 
distance.      The  latest  important  researches  are 
those  of  E.  W.  Blyden,  who  travelled  in  the  Susu 
country,  north  of  the  Scarcies,  in  1872,  and  of  J. 
Zweifel  and  M.  Moustier,  who  were  sent  out  by  the 
French  merchant  Verminck  for  the  purpose  of 
discovering  the  source  of  the  Niger  (1879).    They 
followed  Reade's  route  as  far  as  Falaba,  and  then 
turned  south  to  the  head  waters  of  the  Niger.  Most 
of  these  routes  run  parallel  to  the  large  rivers. 
The  tributaries  which  are  crossed  by  these  routes 
are  little  known,  and  much  work  remains  to  be 
done    before    the   geographical  features  of   the 
country  and  the  ethnological  character  of  its  in- 
habitants will  be  tolerably  well  known. 

The  proposed  French  expeditions  to  the  upper 
Niger  will  add  considerably  to  our  present  knowl- 
edge of  the  interior  parts  of  this  district.    Owing 
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to  the  hostility  of  the  Marabout  Mahmadu  Lamine, 
two  expeditions  were  formed  last  December  to 
proceed  against  him  (Proc.  toy.  geogr.  soe.9  April, 
1887).  The  country  to  be  traversed  is  little  known, 
and  topographical  surveys  will  be  carried  on  dur- 
ing the  expedition.  Besides  this,  Dr.  Tautain  and 
Lieutenant  Quiquandon  will  explore  the  country 
■adjoining  the  north-eastern  boundary  of  Senegam- 
bia,  which  includes  the  country  called  Bakunu, 
between  the  desert  and  the  upper  course  of  the 
Niger.  It  was  traversed  by  Mungo  Park  in  1796. 
A  third  party  will  survey  the  unknown  part  of 
the  Niger,  as  far  as  it  forms  the  boundary  of 
Senegambia,  and  ascend  the  Tankiso,  which  has 
its  source  in  Futa-Jalon,  and  has  never  been 
visited. 

Asia. 

H.  E.  M.  James,  F.  E.  Younghusband,  and  H. 
Fulford  have  made  an  interesting  journey  in  a 
part  of  Manchuria  which  had  hitherto  not  been 
visited  by  Europeans.    They  left  Mukden,  the 
capital  of  South  Manchuria,  on  May  29,  1886,  in- 
tending to  ascend  the  Yalu  River  and  to  reach  the 
point  where  the  Chinese,  Korean,  and  Russian 
frontiers  meet.    They  were  prevented  from  carry- 
ing out  their  intention  by  the  impracticability  of 
the  upper  valley  of  the  Yalu.    Therefore  they 
turned  due  north,  up  one  of  the  tributaries  of  the 
Yalu,  crossed  the  main  chain  of  mountains  by  a 
low  pass  2,700  feet  high,  and  came  down  the 
Tang-ho,  an  affluent  of  the  main  or  western  branch 
of  the  SungarL    They  then  visited  the  Chang 
Pei-ehan  (( ever  white  mountain ').    It  was  found 
to  be  a  recently  extinct  volcano,  with  a  lovely 
blue  pellucid  lake  filling  the  bottom  of  the  crater, 
and  surmounted  by  a  serrated  circle  of  peaks  ris- 
ing about  650  feet  above  the  surface  of  the  water. 
The  loftiest  of  these  was  found  to  be  7,525  feet 
high,  while  formerly  its  height  was  estimated  at 
10,000  to  12,000  feet.    The  sides  of  the  mountain 
are  composed  of  disintegrated  pumice,  to  which 
its  conspicuously  white  aspect  is  due.    There  are 
no  glaciers,  but  snow  lies  in  the  clefts  all  the  year 
round.    The  Pei-sban  forms  the  centre  of  the 
river-system    of    Manchuria;   the   Yalu,   which 
forms  the  southern  part  of  the  Korean  frontier, 
the  Tumen,  which  forms  its  northern  part,  and 
the  western  Sungari,  having  their  sources  here. 
From  here  the  party  went  to  Kirin,  descending 
the  Sungari.    While  the  rest  of  Manchuria  is  in- 
fested with  robbers,  the  colonists  and  hunters  of 
this  district  have  managed  to  suppress  them,  and 
travelling  is  comparatively    safe.    Considerable 
difficulties  were  experienced  owing  to  incessant 
rains,  which  made  the  rivers  impassable.    Numer- 
ous gold-diggings  were  met  with,  the  most  exten- 
sive being  but  a  few  marches  from  Kirin.     Here 


they  staid  for  three  weeks,  and  started  on  Sept. 
8  for  Tsitsihar,  the  capital  of  northern  Manchuria, 
on  the  Nonni,  a  tributary  of  the  Sungari.  From 
Tsitsihar  they  turned  south-east,  and  crossed  a 
high,  undulating,  and  perfectly  uncultivated 
steppe,  with  numerous  brackish  lakes.  At  the 
shores  of  these  lakes,  earth  containing  soda  and 
salt  is  gathered,  from  which  soda  and  salt  are  made. 
Thus  they  reached  Hulan,  on  the  Hulan  River,  a 
few  miles  from  the  Sungari.  The  country  all 
around  here  is  very  fertile,  and  is  being  rapidly 
settled,  some  of  the  towns  having  upward  of 
25,000  inhabitants.  They  visited  the  south-east 
corner  of  Manchuria,  where  the  Russian,  Korean, 
and  Chinese  frontiers  meet,  and  returned  to  Kirin 
and  Mukden.  A  great,  part  of  the  country  they 
traversed  was  never  visited  by  Europeans,  and 
the  compass  survey  of  their  route  will  be  very 
valuable  (Proc,  roy.  geogr.  90c„  Dec.,  1886 ;  April, 
1887). 

America. 

La  gazette  geographique  (April  21)  says  that 
Chaffanjon's  explorations  on  the  upper  Orinoco 
have  been  successful,  and  that  he  has  returned  to 
Ciudad  Bolivar. 

Thouar's  expedition,  which  was  sent  out  to  ex- 
plore the  Pilcomayo,  is  detained  at  Lagunillas,  on 
account  of  the  outbreak  of  cholera  in  Paraguay. 


NOTES  AND  NEWS. 


The  second  annual  meeting  of  the  American 
economic  association  will  be  held  in  Boston  and 
Cambridge,  May  21-25,  1887.  The  meetings  will, 
for  the  most  part,  be  held  in  the  buildings  of  the 
Massachusetts  institute  of  technology;  but  one 
session  will  be  held  at  Harvard  university  in  Cam- 
bridge. The  following  is  the  programme,  subject 
to  revision  :  May  21  (evening),  joint  session  of  the 
American  economic  association  and  the  American 
historical  association,  with  addresses  by  the  presi- 
dents of  the  two  associations  (Gen.  Francis  A. 
Walker  and  Prof.  Justin  Winsor),  reception  of 
both  associations  in  the  Museum  of  fine  arts  ; 
May  28,  report  of  the  standing  committee  on  trans- 
portation, 'Agitation  for  federal  regulation  of  the 
railways '  (by  Prof.  E.  J.  James),  '  Long  and  short 
haul  clauses  of  the  federal  railway  law '  ( by  Dr. 
Edwin  R.  A.  Seligman),  <  Some  curious  phases  of 
the  railway  question  in  Europe '  (by  Simon  Sterne, 
Esq.),  'Sociological  character  of  political  econ- 
omy '  (by  F.  H.  Giddings,  Esq.),  and  '  Mine  labor 
in  the  Hocking  valley '  (by  Dr.  Edward  W.  Bemis) ; 
May  24  (forenoon),  economic  association,  report 
of  committee  on  trade  on  *  Condition  and  organi- 
zation of  retail  trade,'  report  of  standing  com- 
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mittee  on  public  finance  on  'Municipal  public 
works,'  paper  by  Frank  J.  Goodnow  on  the  '  Ad- 
ministrative aspect  of  municipal  franchises  and 
finance  in  Europe  and  America;'  (afternoon), 
joint  session  of  both  associations  (Saunder's  the- 
atre, Cambridge),  papers  by  Hon.  Carroll  D. 
Wright  on  *  The  study  of  statistics  in  colleges,*  by 
Prof.  E.  J.  James  on  '  Our  legal  tender  decisions,' 
and  by  Dr.  A.  B.  Hart  on '  Finances  of  the  Amer- 
ican revolution ; '  (evening),  meeting  in  Boston, 
paper  by  Professor  Folwell  on  '  Economic  theory,' 
paper  by  Prof.  Richmond  Smith  on  '  Wage  sta- 
tistics,' report  on  the  Connecticut  valley  branch 
of  the  American  economic  association  by  Dr.  E.  W. 
Bemis  (secretary),  report  of  the  secretary  on  the 
'Condition  and  prospects  of  the  American  eco- 
nomic association ; '  May  25,  both-aasociations  will 
go  to  Plymouth,  and  dine  together  at  the  Samoset 
House. 

—  A  letter  from  Mr.  Tebbutt  in  the  April  num- 
ber of  the  Observatory  states  that  the  *  great  south- 
ern comet,'  to  which  we  have  already  referred  in 
Science,  was  first  seen  at  Windsor,  New  South 
Wales,  on  the  evening  of  the  28th  of  January. 
The  tail  was  many  degrees  in  length,  and  ex- 
tended as  far  as  the  star  Achernar  in  the  constel- 
lation Eridanus,  but  no  nucleus  could  be  detected 
ou  that  evening  or  on  the  evening  of  Jan.  80.  On 
Feb.  1,  although  the  sky  was  pretty  free  from 
cloud,  not  the  slightest  trace  of  the  tail  could 
be  seen,  owing  to  the  brilliancy  of  the  moon.  No 
accurate  observations  were  obtained,  and  the 
comet  was  not  seen  again.  The  Revista  do 
obeervatorio  for  February,  published  by  Dr. 
Cruls  at  Rio  Janeiro,  gives  a  sketch  of  the 
comet  made  on  Jan.  24,  1887.  The  nucleus 
was  then  somewhere  beyond  the  bright  star 
a  Gruis,  invisible  in  the  haze  of  the  horizon  ;  and 
the  tail  stretched  up  beyond  p  Hydrae,  a  narrow 
ribbon  fifty-two  degrees  in  length  and  about  half 
a  degree  in  width.  At  Cordoba  no  accurate  ob- 
servations could  be  made  on  account  of  the  lack 
of  a  definite  nucleus.  Dr.  Thome  has  expressed 
the  opinion  —  though,  as  he  says,  the  evidence  is 
not  such  as  would  be  accepted  by  astronomers  as 
conclusive  —  that  the  comet  is  identical  with  the 
great  comet  of  1880,  to  which  it  bears  a  strong 
resemblance  in  its  physical  characteristics.  The 
great  comets  of  1848,  1880,  and  1882,  and  the 
comet  discovered  during  the  total  eclipse  of  the 
sun  of  May,  1882,  all  seem  to  be  moving  in  similar 
orbits,  and  doubtless  belong  to  the  same  family, 
having  formed  at  some  earlier  stage  parts  of  a 
single  body.  The  Melbourne  comet  is  now,  with- 
out doubt,  to  be  added  to  the  family,  and  there 
may  be  many  other  large  comets  in  this  stream, 
which  pass  by  the  sun  unobserved.    Dr.  Meyer's 


recent  investigations  show,  that,  if  any  one  of 
these  brilliant  comets  had  paased  perihelion  in 
May,  its  position  with  respect  to  the  sun  would 
have  insured  its  escape.  Dr.  Meyer  is  not  inclined 
to  admit  the  identity  of  the  comets  of  1848,  1880. 
and  1882. 

—  Commander  F.  E.  Chadwick,  of  the  navy, 
contributes  to  the  May  number  of  Scribner's  maga- 
zine an  important  article,  entitled  '  The  develop- 
ment of  the  steamship,'  in  which  he  describes  the 
first  experiments  in  steam-navigation,  the  early 
lack  of  faith  in  its  possibilities,  the  obstacles  that 
were  overcome,  the  rapid  improvements  in  steam- 
ships, the  growth  of  ocean  transportation,  and 
the  establishment  of  the  great  transatlantic  lines. 
An  especially  interesting  feature  of  the  article  is 
the  description  of  the  most  famous  of  modern 
steamships. 

•  — The  publication  of  The  journal  of  education 
for  New  Brunswick  has  met  with  such  encourage* 
ment  that  it  has  been  determined  to  enlarge  it  to 
a  twenty-four  page  paper,  to  be  published  month- 
ly, in  the  interest  of  teachers  and  students  of  the 
maritime  provinces  of  Canada.  The  first  number 
of  this  periodical  will  be  published  about  the  first 
of  June  next. 

—  Within  three  months  of  the  appearance  of 
the  first  part  of  the  new  series  of  his  *  Butterflies 
of  North  America '  (see  Science,  ix.  122),  Mr.  W.  H. 
Edwards  issues  another,  which  is  even  more  inter* 
esting  than  that,  for  two  of  the  three  quarto  plates 
furnish  abundant  details  of  the  early  stages  of  but- 
terflies, heretofore  unknown,  and  including  many 
not  usually  given  by  naturalists.    The  first  of 
these  is  Colias  harfordi  of  southern  California, 
which  the  author  has  been  able  to  raise  in  the 
east  from  eggB  sent  by  Mr.  Wright  of  San  Bernar- 
dino, —  a  collector  who  has  done  much  to  develop 
our  knowledge  of  the  butterflies  of  that  region. 
The  other  is  Neonympha  gemma,  a  southern  in- 
sect, not  uncommon  in  West  Virginia.    This  last 
plate  contains  also  N.  henshawi  of  New  Mexico, 
of  which  the  egg  also  is  given ;  and  the  whole 
plate,  in  delicacy  of  drawing  and  faithfulness  of 
coloring,  is  matchless,  and  reflects  the  greatest 
credit  upon  all  concerned.    Argynnis  comes  in 
again  for  its  share,  one  species,  A.  coronis,  being 
figured,  and  another,  A.  calippe,  having  a  page  of 
its  history  recorded  from  the  notes  of  Mr.  Wright, 
from  which  it  appears,  that,  in  contrast  to  our 
eastern  species,  it  flies  in  spring,  and  in  spring 
only.    It  is  much  to  be  hoped  that  the  Boston 
publishers  (Houghton,  Mifflin,  &  Co.)  will  be  able 
to  assure  the  author  in  a  substantial  manner  of 
the  growing  appreciation  of  the  public  for  such 
excellent  work  and  costly  outlay. 
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— The  well-known  Woburn  rotation  experi- 
ments, undertaken  by  Voelcker  for  the  Royal 
agricultural  society  of  England,  have  been  fre- 
quently quoted  as  casting  discredit  upon  the  con* 
elusions  of  the  chemist  regarding  the  manorial 
value  of  different  articles  of  cattle-food  (see  arti- 
cle in  Science,  ix.  No.  906,  for  an  account  of  these 
experiments).  The  manure  from  animals  fed 
with  cottonseed-meal,  in  particular,  showed  no 
superiority  over  that  from  animals  fed  with  corn- 
meal,  although  the  former  must  have  been  much 
the  richer  in  plant-food.  Those,  however,  who 
interpreted  the  experiments  unfavorably  to  the 
conclusion  of  the  chemist,  forgot  that  the  soil  is 
as  important  a  factor  as  the  manure  in  the  pro- 
duction of  a  crop,  and  that  upon  an  already  fertile 
soil  the  direct  fertilizing  effects  of  manures  may 
have  no  opportunity  to  show  themselves;  some 
other  factor  being  present  in  relative  minimum, 
and  thus  controlling  production.  In  the  last  num- 
ber of  the  Journal  of  the  Royal  agricultural  so- 
ciety, Voelcker  reports  briefly  upon  the  begin- 
ning of  a  similar  experiment  upon  poor  aoU.  Few 
details  are  given  ;  but  the  general  result  was  that 
the  manure  from  cottonseed-meal  greatly  sur- 
passed that  from  corn -meal,  thus  indicating 
strongly  that  the  soil  of  the  Woburn  experimental 
field  was  too  rich  for  the  proper  conduct  of  ex- 
periments with  fertilizers,  and  giving  a  very  plau- 
sible explanation  of  the  abnormal  results  reached. 

—  A  system  of  indicating  the  time  at  night 
throughout  a  district  lighted  by  electricity  from  a 
central  station  has  been  patented  by  Patrick  B. 
Delany,  an  electrician  of  this  city.  The  system 
consists  in  causing  all  the  electric  lights  in  the  dis- 
trict to  fluctuate  in  intensity,  in  a  predetermined 
manner,  at  proper  intervals,  and  in  such  a  way  as 
to  indicate  the  hour. 

—  Mr.  E.  C.  Sanford  of  the  Johns  Hopkins  uni- 
versity has  republished,  with  an  introductory  note 
by  Prof.   Stanley  Hall,  his  study  of  the  manu- 
scripts of  Laura  Bridgman,  the  famous  blind  deaf- 
mute  now  living,  at  the  age  of  fifty-seven,  at 
South  Boston.     The  author  has  had  access  to  al- 
most all  of  the  diaries  and  other  writings  which 
Laura  Bridgman  has  from  time  to  time  written, 
and  has  given  a  valuable  as  well  as  interesting 
analysis  of  their  contents.    Her  autobiography  is 
given  almost  entire,  and  abounds  in  quaint  errors, 
such  as  normally  constituted  persons  would  sel- 
dom if  ever  commit.    These  are  sifted  out  and 
presented  with  much  tact,  and  the  whole  study  is 
an  important  contribution  to  the  history  of  one  of 
the  most  remarkable  educations  through  which  a 
human  being  ever  passed. 

—  About  two  years  ago,  Mr.  de  Niceville  of  the 


Indian  museum,  Calcutta,  sent  for  exhibition  to 
the  entomological  society  of  London  several  series 
of  Indian  butterflies,  which  were  universally  re- 
garded as  distinct  species,  but  which  closely  re- 
sembled one  another,  excepting  that  the  con- 
spicuous ocellated  spots  of  the  under  surface  of 
the  wings  of  certain  kinds  found  in  the  rainy  sea- 
son were  replaced  in  other  kinds  which  fly  only  in 
the  dry  season  by  more  uniform,  paler,  and  leaf- 
like markings,  in  which  the  ocelli  are  obsolete. 
He  regarded  these  as  probable  instances  of  sea- 
sonal dimorphism,  —  a  view  which  was  vigorous- 
ly combated  by  some  of  the  members  present  at 
the  exhibition.  He  has  now  proved  bis  right  to 
the  belief  in  the  case  of  four  pairs,  having  raised 
one  series  of  forms  from  eggs  of  the  other  (Journ. 
Asiatic  soc.  Bengck,  1886).  These  were  species  of 
Yphthima,  Mycalems,  and  Melanites,  and  it  is  the 
fint  time  this  phenomenon  of  seasonal  dimorphism 
has  been  shown  in  tropical  butterflies ;  it  was. 
supposed  to  be  altogether  related  to  the  winter  of 
temperate  regions.  Mr.  de  Niceville  believes  that 
the  obliteration  of  the  ocelli  is  "  an  advantage  to 
the  insects  during  the  cold  and  hot  seasons,  as  at 
those  times  the  vegetation  is  much  more  scanty 
and  dried  up,  the  insects  live  chiefly  among  the 
grass,  and  would  consequently  be  easily  seen  were 
they  not  inconspicuously  colored  and  marked  ;. 
while  in  the  rains,  the  vegetation  being  then  very 
dense,  they  can  hide  themselves,  and  their  con- 
spicuous livery  is  no  bar  to  their  safety."  De 
Niceville  adds  at  the  end  of  his  paper  (in  which 
the  early  stages  of  Yphthima  and  Mycalesis  are 
for  the  first  time  figured)  that  he  could  indicate 
"  many  dozens  of  Indian  species"  in  which  he  be- 
lieves seasonal  dimorphism  occurs,  "  including 
nearly  every  family  into  which  butterflies  have 
been  divided,"  but  be  "  might  again  be  accused  of 
'  guessing.' "  Here  is  certainly  an  interesting  and 
open  field  for  the  Indian  entomologists,  which 
even  the  tyro  may  till. 

—  Excavations  for  the  foundations  of  the  1000- 
foot  iron  tower  to  be  erected  in  the  Champ  de  Mars,. 
Paris,  are  being  made.  Each  of  the  four  members 
of  the  tower  framework  will  rest  upon  a  pyramid 
of  masonry  26.24  feet  high,  to  which  it  will  be 
secured  by  anchor-bolts  six  inches  in  diameter. 
Four  immense  masses  of  beton,  resting  on  a  stra- 
tum of  clay  nearly  fifty  feet  below  the  surface, 
will  serve  as  foundations  for  each  of  the  masonry 
pyramids ;  and  the  enormous  weight  of  the  whole 
will  act  as  a  counterpoise  to  insure  the  stability  of 
the  tower  against  the  great  wind-pressure  to  which 
it  will  be  subjected. 

—  Messrs.  Ticknor  ft  Co.,  Boston,  have  recently 
published,  under  the  title  'American  literature 
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and  other  papers,'  a  volume  of  essays  by  Edwin 
P.  Whipple,  in  the  introduction  to  which  John 
G.  Whittder  says  of  the  author  that  he  was  the 
ablest  critical  essayist  of  his  time,  and  the  place 
he  has  left  will  not  be  readily  filled.  Scarcely  in- 
ferior to  Macaulay  in  brilliance  of  diction  and 
graphic  portraiture,  he  was  freer  from  prejudice 
and  passion,  and  more  loyal  to  the  truth  of  fact 
and  history.  He  was  a  thoroughly  honest  man. 
He  wrote  with  conscience  always  at  his  elbow, 
and  never  sacrificed  his  real  convictions  for  the 
sake  of  epigram  and  antithesis.  He  instinctively 
took  the  right  side  of  the  questions  that  came  be- 
fore him  for  decision,  even  when  by  so  doing  he 
ranked  himself  with  the  unpopular  minority.  He 
had  the  manliest  hatred  of.  hypocrisy  and  mean- 
ness ;  but  if  his  language  had  at  times  the  severity 
of  justice,  it  was  never  merciless.  He  '  set  down 
naught  in  malice.' 

—  The  well-known  researches  of  Warington 
have  done  much  to  elucidate  the  process  of  nitri- 
fication as  it  takes  place  in  the  soil.  His  latest 
paper  (Journ.  chem.  ttoc.,  Feb.  1887,  p.  118)  deals 
with  the  distribution  of  the  nitrifying  organism 
in  the  soil.  Evidences  of  its  presence  were  found 
to  the  depth  of  six  feet,  but  it  was  neither  abun- 
dant nor  vigorous.  The  author  concludes  that 
nitrification  is  practically  confined  to  the  surface 
soil. 

—  The  lactocrite,  a  new  apparatus  for  testing 
milk,  particularly  with  regard  to  its  value  for  but- 
ter, is  the  invention  of  de  Laval,  also  the  inventor 
of  the  well-known  centrifugal  separator,  which 
bears  his  name,  and  is  designed  to  be  used  with 
the  latter.  The  milk  is  first  heated  with  its  own 
bulk  of  strong  acetic  acid  to  which  five  per  cent 
of  strong  sulphuric  acid  has  been  added.  This 
treatment,  continued  for  seven  or  eight  minutes, 
auflftces  to  set  free  the  fat  of  the  milk  from  its 
omulsionized  state.  A  glass  tube  with  a  narrow 
neck,  properly  graduated,  is  then  filled  with  the 
milk,  placed  in  a  suitable  holder  in  a  disk  which 
is  attached  to  the  centrifugal  separator,  and  the 
latter  set  in  operation.  A  complete  separation  of 
the  fat  is  then  effected  in  the  narrow  neck  of  the 
tube,  where  the  amount  is  read  off.  The  instru- 
ment is  designed  to  enable  creameries  using  the 
-centrifugal  to  test  the  quality  of  each  patron's 
milk ;  and  it  appears  to  be  well  adapted  to  this 
purpose.  Several  tests  of  its  accuracy  have  been 
made  of  late.  Sexblet,  in  the  Milch  Zeitung  (xvi. 
14),  reports  that  he  obtained  by  it  results  agreeing 
within  0.1  per  cent  with  those  of  his  aerometric 
method.  Sebelien  (Landw.  Vers.  Stat,  xxxiii. 
405)  finds,  that,  if  all  the  directions  are  strictly 
observed,  the  results  do  not  vary  at  most  more 


than  0.1  per  cent,  and  usually  not  over  0.05  per 
cent,  from  those  of  gravimetric  analysis,  but 
notes  that  these  directions  must  be  carefully  fol- 
lowed. Faber  (Analyst,  xii.  6)  obtained  about  the 
same  results.  BJythe  (Ibid.,  xii  84)  found  in 
eleven  trials  a  maximum  error  of  0.14  per  cent, 
and  an  average  error  of  0.05  per  cent. 

—  Oinn  &  Co.  have  ready  this  week  '  Little 
flower  people,'  by  Gertrude  Elizabeth  Hale,  an  in- 
teresting elementary  work  on  flowers,  designed  to 
awaken  an  interest  in  plant-life  among  the  youn- 
gest readers ;  also  <  Outlines  of  logic,'  by  Herman 
Lotze,  translated  and  edited  by  Prof.  George  T. 
Ladd  of  Yale  college. 

—  Mr.  William  Cushing  has  been  obliged  to  give 
up  the  publication  of  his  proposed  '  Anonyms '  as 
a  companion  to  his  *  Pseudonyms.'  This  is  to  be  re- 
gretted as  a  loss  to  American  bibliography.  There 
ought  to  be  enough  public-spirited  institutions 
and  individuals  —  booksellers  and  librarians  —  to 
whom  such  a  work  is  an  almost  daily  necessity, 
to  offer  Mr.  Cushing  and  his  publishers  a  guaranty 
against  loss  in  completing  a  work  so  admirably 
begun. 

—  With  the  publication  of  the  third  volume  of 
the  history  of  Central  America,  now  about  ready 
to  place  in  the  hands  of  subscribers,  but  fourteen 
of  the  thirty-nine  volumes  of  Hubert  Howe  Ban- 
croft's works  remain  unpublished.  The  History 
company  are  gratified  with  the  success  that  has 
attended  the  enterprise  thus  far ;  the  growing 
favor  in  which  each  successive  volume  is  held  by 
the  public,  and  the  especially  kind  notices  and  re- 
views of  the  press,  generally  prove  a  very  great 
encouragement. 

—  G.  P.  Putnam's  Sons  announce  that  when 
they  have  completed  the  publication  of  their  edi- 
tion of  Franklin's  works,  of  which  the  third  vol- 
ume is  about  to  be  delivered  to  subscribers,  they 
will  follow  this  with  an  edition  of  the  *  Writings 
of  Washington,'  printed  in  similar  style.  The  set, 
which  will  probably  be  comprised  in  twelve  vol- 
umes, will  contain  the  diaries,  the  addresses,  and 
the  correspondence,  and  will  include  a  number  of 
papers  not  before  printed.  Arrangements  for  the 
editing  have  been  in  train  for  some  months,  and 
the  name  of  the  editor  will  be  announced  shortly. 
The  limited  edition  printed  of  the  *  Franklin's 
works '  is  now  all  subscribed  for,  and  the  price  of 
sets  has  already  appreciated,  as  was  the  case  with 
the  «  Hamilton.' 

—  Messrs.  Macraillan  are  going  to  issue  this 
month  the  second  volume  of  the  '  Course  of  prac- 
tical physics,'  by  Prof.  Balfour  Stewart  and  Mr. 
W.  Hildane  Gee,  dealing  with  electricity  and 
magnetism. 
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—  Two  yean  ago  Professor  Baird  conceived  the 
idea  of  procuring  one  of  the  prehistoric  Easter 
Island  idols  to  be  added  to  the  collection  at  the 
national  museum.  After  much  labor  and  patience, 
his  efforts,  aided  by  the  government,  have  been 
successful,  and  the  idol  arrived  in  Washington  on 
Monday  last,  together  with  a  number  of  other 
valuable  antiquities.  The  curiosities  have  been 
brought  over  without  injury  and  without  expense, 
naval  vessels  conveying  them  for  the  entire  ocean- 
voyage.  There  are  hundreds  of  these  images  on 
the  island  concerning  which  there  is  no  knowl- 
edge whatever.  One  of  them  was  taken  from  the 
island  by  the  German  government  recently,  and 
is  now  in  the  national  museum  at  Berlin. 

—  The  forthcoming  report  of  the  department  of 
agriculture  on  the  English  sparrow  will  be  a  very 
interesting  document.  Jt  will  contain  about  four 
hundred  printed  pages,  in  which  will  appear  the 
experiences  of  about  thirty-two  hundred  people 
with  this  destructive  biped.  Dr.  Merriam,  the 
ornithologist  of  the  department,  who  has  charge 
of  the  preparation  of  the  report,  says  that  the  in- 
dictment against  the  sparrow  is  a  terrible  one ; 
and  it  has  scarcely  a  friend  in  the  whole  country. 
Farmers  who  devote  their  time  to  the  cultivation 
of  grain,  report  that  the  sparrows,  wherever  they 
are  thick,  do  frightful  damage  to  cereals.  Market- 
gardeners  and  the  raisers  of  small-fruit,  in  the 
vicinity  of  cities,  say,  that,  since  sparrows  began 
to  multiply,  the  profits  of  market-gardening  have 
almost  vanished.  The  only  known  use  for  the 
sparrow  is  as  a  substitute  for  reed- birds.  One 
man  in  Albany,  N.Y.,  reports  that  he  sells  hun- 
dreds of  dozens  of  sparrows  every  month  to  the 
restaurants  in  that  city  for  reed-birds.  They  make 
excellent  table-birds. 

—  The  Smithsonian  institution  has  just  re- 
ceived a  large  collection  of  birds  collected  by  Mr. 
Robert  Henderson  in  the  West  India  islands.  Mr. 
Henderson,  who  has  just  returned  from  his  trip, 
has  been  engaged  in  this  work  since  last  Decem- 
ber, and  has  covered  all  of  the  islands  except 
Ruatan,  Turneff,  and  Cosomel  in  the  lower  part  of 
the  Caribbean  Sea.  He  will  make  a  second  trip 
this  summer  to  the  above  islands. 

—  The  West  American  scientist,  a  monthly  is- 
sued at  San  Diego,  Cal.,  has  enlarged  to  a  twenty- 
four-page  magazine  with  its  third  volume. 

—  The  New  York  mineralogical  club  has  recent- 
ly been  organized  in  this  city.  The  objects  of  the 
club  are,  to  create  and  stimulate  an  interest  in 
mineralogy,  and  to  collect,  describe,  and  preserve 
all  suitable  material  available  in  New  York  City 
and  vicinity  ;  such  collection  to  be  deposited  in 
some  public  institution,  so  as  to  preserve  a  miner- 


alogical  record  of  places  soon  to  be  covered  with 
buildings.  It  has  been  decided  that  all  meetings 
of  the  club,  if  possible,  shall  be  held  at  the  resi- 
dences of  the  members,  for  the  purpose  of  examin- 
ing collections  as  well  as  promoting  sociability. 
Meetings  will  be  held  on  the  last  Tuesday  of  every 
month,  the  chairman  of  each  meeting  to  be  the 
host  of  the  occasion.  The  officers  of  the  club  are, 
George  F.  Kunz,  secretary ;  B.  B.  Chamberlain, 
treasurer;  Prof.  D.  S.  Martin,  Rev.  J.  Seldon 
Spencer,  and  Edgar  A.  Hutchins,  executive  com- 
mittee ;  L.  P.  Gratacap  and  A.  Woodward,  cu- 
rators. There  are  already  over  forty  members  on 
the  roll. 

—  Mr.  Stephen  Salisbury  of  Worcester,  Mass., 
has  just  given  to  the  Technical  institute  of  that 
city  one  hundred  thousand  dollars,  to  be  used  in 
the  erection  and  equipment  of  a  building  for 
laboratories  for  mechanical,  physical,  and  chemi- 
cal science,  as  a  memorial  to  his  father,  the  late 
Stephen  Salisbury,  who  for  a  great  many  years 
was  president  and  chief  patron  of  the  institute. 

—  A  remarkable  illustration  of  the  puzzling 
migratory  habits  of  the  herring  has  just  been  ob- 
served, says  Nature,  on  the  south-west  coast  of 
Norway,  at  the  so-called  Jaederen,  between  the 
towns  of  Stavanger  and  Egersund.  This  district 
used  to  be  one  of  the  richest  herring-fishing 
grounds  in  Norway  during  the  spring,  but  about 
twenty -five  years  ago  the  fish  suddenly  and  com- 
pletely disappeared  from  the  coast.  In  March 
enormous  shoals  once  more  came  under  shore, 
first  '  striking  land '  at  the  same  spot  as  in  former 
times.  The  quality  of  the  herring  is  exactly  the 
same  as  it  was  twenty-five  years  ago,  and  the 
shoals  were  accompanied  by  numerous  '  herring ' 
whales. 

—  According  to  Engineering  for  April  22,  Russia 
proposes  to  press  forward  vigorously  with  the  con- 
struction of  the  Samarcand  railway  from  the 
Caspian  Sea  to  the  Amu  Daria.  It  is  stated  that 
when  the  line  is  finished  it  will  be  possible  to  make 
a  journey  from  Paris  to  Samarcand  in  seven  days. 
The  line  will  commence  at  Ouzoun-Ada,  a  small 
port  on  the  Caspian,  the  distance  from  that  point 
to  the  Amu  Daria  being  in  round  figures  625  miles. 
Of  this  distance,  548f  miles  of  line  are  now  en- 
tirely completed,  and  open  for  the  conveyance  of 
passengers  and  goods.  The  present  terminus  of 
the  line  is  Tchardghoni,  to  which  place  it  was 
completed  Nov.  80,  1886.  The  construction  of  the 
line  was  commenced  by  General  Arrenkoff  in 
May.  1885,  and  418f  miles  were  completed  in 
eighteen  months.  The  number  of  persons  en- 
gaged in  the  construction  was  about  2,200.  Not 
only  was  the  permanent  way  laid  through  to 
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Tchardghoni  in  the  course  of  the  eighteen  months, 
but  houses  and  cottages  for  enployees,  a  line  of 
telegraph,  and  sand-sheds,  were  also  established. 
The  object  of  the  sand-sheds  is,  of  course,  to  pro- 
tect the  line  against  sand-storms,  which  constitute 
one  of  the  difficulties  with  which  it  has  to  deal. 
Active  preparations  have  been  made  for  the  con- 
struction of  the  remaining  section  to  the  Amu 
Daria :  the  necessary  workmen  have  been  col- 
lected, a  large  mass  of  materials  has  been  brought 
together,  and  General  Arrenkoff  expects  to  com- 
plete the  whole  line  through  to  Amu  Daria  by 
Nov.  15. 


LETTERS  TO  THE  EDITOR. 

\*The  attention  of  scientific  men  i*  coiled  to  the  advantage* 
of  the  eorreepondence  eolumne  of  SOTBNCl /or  placing  promptly 
on  record  brief  preliminary  notice*  of  their  investigation*. 
Twenty  copiee  of  the  number  containing  hi*  communication 
will  be  furnished  free  to  any  correspondent  on  requeeU 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correepondents  are  requeeted  to  be  a*  brief  a*  poesible.  The 
writer**  name  is  in  all  caee*  required  a*  proof  of  good  faith. 

Comparative  psychology. 

Pass*  of  work  has  prevented  me  from  replying  be- 
fore to  a  certain  form  of  presentation,  in  Science  for 
April  1,  of  my  paper  published  in  the  Popular  sci- 
ence monthly  for  March,  on  comparative  psychology, 
and  which  really  amounts  very  largely  to  a  mis- 
representation not  only  of  what  I  think,  bat  of 
what  I  actually  expressed  in  the  address  referred  to 
above. 

It  is  assumed  throughout  by  Science  that  I  have 
ignored  Professor  Morgan's  view  of  the  case  as  to 
the  study  of  animal  intelligence,  for  it  is  stated  that 
41  he  [the  writer]  has  not  faced  this  argument,"  etc., 
and  "These  limitations  and  considerations  carry 
with  them  many  consequences,  but  we  can  find  in 
Dr.  Mills's  address  no  evidence  that  he  has  ever 
given  them  any  consideration." 

A  few  extracts  from  my  own  paper,  followed  by 
others  from  Professor  Morgan's  (in  Mind  for  April, 
1886),  will  test  this  matter.  I  am  quoted  in  Science 
as  saying,  '  *  Animals  are  the  '  poor  relations '  of  man ; 
the  latter  is  one  of  them,  not  only  in  body,  but  in 
mind.  In  not  a  few  respects  they  are  not  only  equal, 
but  superior,  to  man."  Professor  Morgan  says,  "  I 
am,  moreover,  fully  persuaded  that  my  four-footed 
friends  have  feelings  and  emotions  distinctly  akin  to 
and  dimly  foreshadowing  my  own ; "  "  I  by  no  means 
deny  the  existence  of  animal  mind ;  "  etc. 

Again  he  says,  "  A  material  difference  in  the  ratio 
of  the  senses  must,  we  may  suppose,  make  a  material 
difference  in  the  mental  product."  He  then  alludes, 
as  I  do  myself  after  the  very  passage  Science  quotes 
from  my  paper,  to  the  superiority  of  the  senses  in 
the  animals  below  man ;  for  though  Science,  refer- 
ring to  my  use  of  the  expression  '  lower '  animals, 
says  ironically,  "  We  presume  he  usee  the  adjective 
1  lower '  merely  in  deference  to  a  custom  of  some 
antiquity,"  I  have  explicitly  stated  that  it  must  be 
conceded  that  man  as  a  totality  stands  at  the  head  of 
the  animal  world,  as  the  following  extract  will  show : 
"  The  assumption  that  man  is  only  accidentally  the 


superior  of  the  brute  would  but  lead  to  confusion, 
for  it  must  be  admitted  that  there  is  a  scale,  and  that 
man  ranks  first.  We  are  simply  desirous  of  doing 
the  lower  creation  that  justice  which  we  feel  assured 
has  not  yet  been  allowed  them,  and  of  seeing  the 
human  family  interested  in  those  that  we  think  scien- 
tific investigation  is  proving  constantly  are  much 
more  our  fellow- creatures' than  has  generally  been 
supposed. "  • '  We  are  not  contending  for  the  equality 
of  man  and  the  rest  of  the  animal  kingdom,"  etc. 

Again,  Science  represents  me  as  saying  that  "  man 
has  only,  developed  a  superiority  to  the  brute  be- 
cause of  his  social  tendencies,  resulting  in  the  di- 
vision of  labour,"  etc. 

Now,  what  I  did  actually  write  was  as  follows : 
44  Man's  present  superiority  over  the  lower  animal* 
is  traceable  in  large  part  to  his  eminently  social  ten- 
dencies," etc.,  which  is  a  very  different  thing;  and 
I  have  elsewhere  in  the  paper  called  attention  to 
many  other  agencies  which  have  tended  to  make  man 
the  supreme  animal. 

Professor  Morgan  holds,  that,  strictly,  the  only 
mind  one  can  know  is  his  own  mind ;  that  at  best 
human  psychology  is  a  4I  psychology  of  sages,  but 
not  of  savages ;  that  all  our  knowledge  of  human 
minds  other  than  our  own  is  necessarily  ejective ; 
that  our  systems  of  human  psychology  hold  good 
only  for  the  philosophers  who  frame  them ;  that  over- 
ejeotive  inferences  concerning  our  neighbours'  minds, 
motives,  and  characters,  are  liable  to  error." 

Now  compare  with  this  the  following  from  my  own 
paper:  "  And  at  this  point  allow  me  to  indicate  a 
danger  that  should/  make  us  cautious  and  modest  in 
attempting  to  explain  the  behavior  of  animals.  We 
infer  from  our  fellow-man's  behavior  similarity  of 
motive  and  mental  processes  to  our  own  under  like 
circumstances.  We  find,  the  more-  experience  we 
have,  that  we  are  often  at  fault  as  to  both.  And 
when  we  are  more  free  from  the  thraldom  of  so- 
called  systems  and  methods  in  education,  we  may 
learn  that  the  activities  of  the  human  mind  cannot 
be  reduced  in  all  persons  to  precisely  the  one  plan, 
like  so  much  clock-work.  This  may  mar  somewhat 
the  completeness  and  beauty  of  our  philosophy  of 
education,  but  it  may  also  in  the  end  conduce  to 
human  progress  by  providing  the  greater  freedom, 
and  end  in  insuring  an  individuality  of  character 
which  seems  to  be  now  rapidly  disappearing.  Now, 
if  individual  men  so  differ  in  psychic  behavior,  how 
much  more  is  it  likely  that  still  greater  differences 
hold  for  the  lower  animals!  An  objection  may  be 
based,  however,  on  this  to  the  whole  study  of  com- 
parative psychology.  The  objection  holds  to  some 
extent  even  for  human  psychology ;  but,  as  we  infer 
similarity  of  behavior  in  men  to  denote  similarity  of 
inner  processes,  so  are  we  justified  in  the  same  as 
regards  the  lower  animals,  though  it  must  be  con- 
ceded somewhat  leas  so.  We  must  always  be  pre- 
pared to  admit  that  there  may  be  psychic  paths  un- 
known and  possibly  unknowable  to  us  in  the  realm 
of  their  inner  life.  But  if  we  regard  man  as  the 
outcome  of  development  through  Tower  forms,  ac- 
cording to  variation  with  natural  selection  —  in  a 
word,  if  man  is  the  final  link  in  a  long  chain  bind- 
ing the  whole  animal  creation  together,  we  have  the 
greater  reason  for  inferring  that  comparative  psy- 
chology and  human  psychology  have  common  roots. 
We  must,  in  fact,  believe1  in  a  mental  or  psychic 
evolution  as  well  as  in  a  physical  (morphological) 
one." 
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How,  in  the  light  of  these  extracts,  Science  can 
say,  "  We  can  find  in  Dr.  Milk's  address  no  evidence 
that  he  has  ever  given  them  [Professor  Morgan's 
views]  any  consideration,"  it  is  difficult  for  me  to 
understand. 

Now,  Professor  Morgan  bases  his  belief  in  the  mind 
of  the  lower  animals  on,  1°,  "(he  justification  by 
results.  We  habitually  act  towards  our  four-footed 
friends  as  if  they  were  conscious  beings,  with  results 
which  point  to  the  correctness  of  our  hypothesis." 
2°.  "  The  justification  based  on  evolution.  Animals 
have  inherited  brain-structures  in  many  respects 
similar  to  those  possessed  by  man,  and  there  is  no 
reason  for  supposing  that  in  them  no  psychoses  run 
parallel  or  are  identical  with  their  neuroses."  Now, 
the  whole  tenor  of  my  paper  shows  that  I  have 
adopted  a  similar  line  of  reasoning. 

It  will  be  perceived  that  up  to  this  point  Professor 
Morgan  and  myself  are  very  much  in  accord.  The 
difficulty  which  Professor  Morgan  feels  in  regard  to 
all  our  knowledge  of  minds  other  than  our  own  is 
one  that  occurred  to  me  many  years  ago  with  great 
force.  The  views  expressed  in  the  address  now 
under  consideration  were  penned  months  before  I 
had  read  Professor  Morgan's  paper  in  Mind  ;  and  it 
was  with  much  gratification  that  I  found  my  own 
opinions,  formed  independently,  shared  by  so  able  a 
thinker.  Professor  Morgan's  position  may  be  logi- 
cally impregnable ;  but  while  there  is  need  for  the 
greatest  caution  in  regard  to  the  * eject'  we  form,  it 
seems  to  me  impossible  for  one,  at  least,  who  believes 
in  the  evolution  of  mind,  to  agree  with  Professor 
Morgan,  "  that  our  ejeotive  inferences  concerning 
their  motives,  minds,  and  characters,  are  so  largely 
liable  to  error  as  to  render  the  drawing  of  them 
unprofitable  for  purposes  of  scientific  investigation, 
except  in  so  far  as  they  may  aid  the  objective  study 
of  habit  and  activity." 

Professor  Morgan  defines  intelligent  actions  as 
"  those  which  are  performed  by  the  individual,  in 
virtue  of  his  individuality ;  in  special  adaptation  to 
special  circumstances."  Now,  is  it  possible  to  under- 
stand this  adaptation  at  all  except  by  some  sort  of 
'eject'?  Professor  Morgan's  views,  if  pressed, 
strike  at  the  root  of  all  psychology  as  a  science. 
There  is  great  need  of  such  caution,  as  he  and  I  my- 
self have  urged ;  but  the  belief  is  irresistible  that  the 
inner  life  of  the  lower  animals  is  not  totally  and 
radically  different  from  our  own. 

It  seems  to  me  the  whole  difference  between  Pro- 
fessor Morgan  and  those  who  would,  like  myself,  be 
a  little  less  conservative  as  to  the  '  eject,'  is  that  of 
mere  quantum ;  and,  as  psychology  does  not  admit 
of  exact  weighings  and  measurings,  in  the  present 
state  of  knowledge  it  cannot  be  expected  that  men 
will  agree  as  to  how  far  we  shall  be  justified  in  using 
the  ejeotive  method.  But  of  one  thing  I  am  fully 
.convinced,  that  the  study  of  the  psychology  of  the 
lower  animals  cannot  but  improve  the  highest, 
whether  he  considers  himself  of  them  or  apart  from 
them. 

In  conclusion,  I  think  it  will  now  appear  that 
Science,  Professor  Morgan,  and  myself  are  much 
more  in  harmony  than  was  supposed. 

T.  Wkslxy  Mills. 
Montreal,  April  28. 

[We  print  Dr.  Mills's  lucid  communication  with 
much  pleasure.  He  brings  out  very  clearly  the  fact 
which  we  did  not  gather  from  the  reading  of  the  ad- 
dress in  question,  namely,  that  he  has  not  only  read 


but  carefully  weighed  Professor  Morgan's  argument. 
We  still  think,  however,  that  this  fact  is  not  readily 
inferrible  from  the  original  address  without  the  em- 
phasis of  the  present  letter.  —  Ed.] 

The   relations  of  the    International   geological 
congress  to  geological  workers. 

A  very  wide-spread  misapprehension  exists  of  the 
purposes  of  the  International  geological  congress 
which  is  to  hold  its  fourth  session  in  London  next 
year,  as  well  as  of  the  definite  steps  it  has  taken  in 
the  way  of  recommendations  to  geologists. 

In  order  to  throw  some  light  on  the  matter,  the 
following  list  has  been  prepared,  which  includes  all 
the  points  upon  which  the  congress  has  expressed  a 
decided  opinion.  It  ought  to  be  remembered  that 
this  congress  has  not  any  interest  in  maintaining  this 
or  that  theory,  but  has  been  organized  by  geologists, 
of  geologists,  and  for  geologists  (to  slightly  alter 
Lincoln's  noble  definition  of  our  republic). 

It  has  no  authority  but  that  of  the  influence  of  the 
large  number  of  eminent  geologists  who  either  com- 
pose it  or  support  its  conclusions;  yet  when  one 
considers  the  advantages  which  must  result  from 
agreeing  upon  a  common  scientific  language  (written 
and  spoken)  whereby  widely  separated  observations 
may  be  made  comparable,  and  may  be  utilized  by 
persons  of  any  nation  as  soon  as  they  appear  in 
print,  to  add  to  their  own  observations,  and  thus 
form  base  lines  from  which  to  triangulate  to  new 
generalizations,  it  does  not  seem  to  be  a  fatal  ob- 
jection to  these  recommendations  either  that  they 
have  not  attained  perfection,  or  that  it  may  be  found 
desirable  with  later  experience  to  modify  them. 

It  is  apparent  from  the  modest  number  of  decided 
preferences  which  the  congress  has  yet  expressed, 
that  it  will  not  be  difficult  for  any  geologist  to  adapt 
to  its  large  framework  any  provisional  scheme  which 
he  may  prefer.  It  is  only  those  having  strongly  de- 
fined prejudices  in  antagonism  to  the  broadest  gen- 
eralizations generally  accepted  among  geologists, 
who  will  have  any  difficulty  in  joining  in  the  ac- 
ceptance of  the  recommendations  of  the  congress. 

1.  The  congress  voted  (solely  for  the  purpose  of 
.  bringing  out  the  map)  that  a  gray  color  should 

be  provisionally  chosen,  of  which  different 
tints  should  be  applied  to  the  carboniferous  and 
Permian  (Report  of  Amer.  com.,  p.  20,  %  3). 

2.  Solely  for  the  purpose  of  printing  the  European 

map,  the  committee  on  the  map  was  authorized 
to  select  a  color  for  the  Silurian  (Cambrian  in- 
clusive), but  this  choice  was  not  to  affect  the 
scientific  question  connected  with  the  classifica- 
tion at  all  {Ibid.,  p.  21, 1  !)• 

3.  The  eruptive  rocks  were  to  be  represented  by  seven 

tints,  ranging  from  dark  to  light  red  (Ibid.,  p. 
21, 13). 

4.  The  solution  of  other  questions    which   might 

arise  in  the  construction  of  the  map  were  left  to 
the  committee  on  the  map  (Ibid.,  p.  21,  IT  4). 

5.  The  congress  decided  that ( Archaean'  should  be 

the  term  applied  to  the  group  preceding  the 
paleozoic  (Ibid.,  p.  23,  If  2). 

6.  The  congress  agreed  to  abandon  Protogine  as  a 

division  of  rocks  (Ibid.,  p.  23,  H  10).  The  di- 
vision of  the  Cambrian  and  Silurian  was  post- 
poned till  the  congress  at  London. 

7.  The  upper  limit  of  the  Devonian  was  placed  at 

the  base  of  the  carboniferous  limestone,  that  isy 
to  say,  that  the  system  comprises  the  psammites 
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of  Condroz  and  the  upper  old  red  (Ibid.,  p.  26, 

iri). 

8.  "The  congress,  not  wishing  to  pronounce  any 
view  on  the  scientific  question  of  the  proper 
division  of  the  Permian  and  carboniferous,  pre- 
serves the  classification  as  it  now  is  "  (Ibid.j  p. 
31, 1T4). 
As  to  the  tertiary  and  the  eruptive  rocks,  no  action 
was  taken  ;  but,  for  the  purpose  of  bringing  out  the 
map,  sufficient  discretionary  power  was  lodged  with 
the  committee  (Ibid.,  p.  32,  Tffi  8  and  14). 

This  is  all,  and  it  does  not  look  much  like  an  at- 
tempt at  usurpation. 

As  for  the  colors  and  symbols  used  on  the  map, 
they  are  purely  tentative,  and  designed  to  furnish 
a  test  on  a  sufficiently  large  scale  to  enable  ail  defects 
to  be  seen  and  subsequently  corrected. 

Perbifob  Fbazeb. 
Philadelphia,  May  S. 

City  feeding  of  milch-cows. 

In  Science  for  April  29  is  an  editorial  note  on  the 
use  of  distillery  slops  in  feeding  milch-cows,  in 
which  you  say,  "It  is  well  settled  that  distillery 
swill  in  any  amount  is  an  unnatural  food  for  milch- 
cows,  and  that  the  milk  produced  from  animals  so 
fed  is  unwholesome  and  injurious."  Will  you  please 
indicate  the  source  of  the  '  ample  evidence '  which 
you  claim  '  will  demonstrate '  '  that  distillery  swill  is 
totally  unfit  food  for  milch-cows  ?  '  I  have  tried  to 
keep  informed  upon  this  subject,  but  have  failed  to 
find  any  trustworthy  evidence  to  support  your  prop- 
ositions. On  the  contrary,  milk  from  swill-fed  cows 
is  often  of  better  quality  —  so  far  as  we  are  able  to 
demonstrate  this  chemically  —  than  milk  from  cows 
poorly  pastured.  The  important  point  to  remember, 
it  seems  to  me,  is  that  the  animals  should  be  well 
stabled.  It  is  as  important  to  the  health  of  cows 
that  their  habitations  should  be  clean,  dry,  warm, 
and  well  ventilated,  as  it  is  to  human  beings.  If 
boards  of  health  would  see  to  this,  the  swill-milk 
problem  would  bother  them  in  a  much  less  degree 
than  it  does  at  present.  George  H.  Boh*. 

Baltimore,  May  8. 

[In  the  report  of  £.  H.  Bartley,  M.D.,  chief  chemist 
of  the  Brooklyn  board  of  health,  made  in  1886,  oc- 
curs the  following  paragraph :  "  The  very  objection- 
able practice  of  feeding  distillery  waste  —  a  practice 
that  three  years  ago  was,  during  the  cold  weather, 
almost  universal  —  has  been  almost  broken  up.  This 
result  alone  is  of  incalculable  benefit  to  the  con- 
sumers of  milk,  as  such  milk  is  without  doubt  a 
dangerous  food  for  infants,  especially  in  warm 
weather."  In  other  reports  by  Dr.  Bartley  the  ques- 
tion has  been  fully  discussed,  and  the  evidence 
therein  contained  seems  to  be  conclusive  on  the  un- 
wholesomeness  of  this  food.  Some  ten  years  ago 
the  sanitary  superintendent  of  Brooklyn  oommuni- 
cated  with  the  health  officers  of  the  large  western 
cities  where  distillery  swill  was  extensively  used  in 
the  feeding  of  cows,  and  received  from  them  state- 
ments which  satisfied  him  that  this  material  was  en- 
tirely unfit  for  the  food  of  milch-cows.  As  a  result 
of  this  investigation  into  the  subject,  together  with 
the  experience  had  in  Brooklyn  and  its  vicinity, 
swill-feeding  has  not  been  permitted  within  the  juris- 
diction of  the  Brooklyn  board  of  health.  The  New 
York  state  penal  code,  section  662,  provides  that  a 
person  who  keeps  a  cow  for  the  production  of  milk, 


and  feeds  such  cow  upon  any  food  that  produces 
impure  or  unwholesome  milk,  is  guilty  of  a  misde- 
meanor punishable  by  fine  and  imprisonment.  Sec- 
tion 669  states  that  the  words  ' impure  and  unwhole- 
some milk1  shall  include  all  milk  obtained  from 
animals  in  a  diseased  or  unhealthy  condition,  or 
which  are  fed  on  distillery  waste,  usually  called 
*  swill,1  or  upon  any  substance  in  a  state  of  putre- 
faction or  fermentation.  The  most  recent  law  passed 
by  the  New  York  state  legislature  touching  this 
question  is  chapter  183,  laws  of  1885.  This  act 
declares  that  milk  from  animals  fed  on  distillery 
waste  is  "  unclean,  unhealthy,  impure,  and  unwhole- 
some." We  think  that  the  general  opinion  of  sani- 
tarians is  that  the  feeding  of  distillery  waste  to 
milch- cows  should  be  prohibited  rather  than  en- 
couraged, which  will  be  the  effect  of  the  Philadelphia 
regulation  if  enforced.  — Ed.] 


Queries. 

1.  Abcheolooical  and  ethnological  collections. 
—  I  am  aware  that  considerable  ethnological  work  is 
done  by  private  persons  and  institutions  in  America, 
but  the  results  of  their  researches  are  difficult  to 
obtain.  The  queries  of  Science  seem  to  me  an  ex- 
cellent means  of  getting  information  which  it  would 
be  difficult  to  obtain  in  any  other  way.  Headers  of 
Science  will  oblige  me  by  informing  me  of  name  and 
place  of  private  and  public  archeological  and  eth- 
nological collections,  particularly  in  the  western 
parts  of  the  United  States  and  Canada.  —  Franz 
Boas,  47  Lafayette  Place,  New  York. 

2.  Gaseous  enemata  in  the  treatment  of  con- 
sumption.—  I  desire  to  obtain  results  of  the  new 
treatment  of  pulmonary  consumption  and  phthisis 
by  gaseous  enemata,  for  publication  in  The  polyclinic. 
The  correct  therapeutic  value  of  this  method  can 
only  be  arrived  at  by  the  collection  of  statistics,  and 
I  therefore  request  any  one  who  has  administered 
the  gas  to  communicate  the  result  to  me,  the  formula 
used,  and  any  special  information  that  may  be  use- 
ful. —  Henbt  Leffmann,  editor  of  The  polyclinic, 
P.O.  box  791,  Philadelphia. 

3.  Origin  of  consumption. — I  have  been  much 
interested  in  the  theory  of  consumption  which  has 
been  suggested  by  Mr.  Hambleton,  and  which  was 
described  in  Science,  ix.  No.  221,  but  cannot  agree 
with  all  his  inferences.  He  says  that  the  natives  of 
America,  Africa,  and  the  South  Sea  Islands  were  en- 
tirely free  from  consumption  till  they  came  into  in- 
timate relationship  with  civilized  Europeans,  and 
that  the  disease  then  came  among  them  because  they 
adopted  the  habits  of  the  civilized  nations.  This 
seems  to  me  to  be  a  very  weak  argument.  The  same 
is  true  of  syphilis,  small-pox,  measles,  and  other 
diseases,  and  yet  I  presume  no  one  would  explain 
their  introduction  in  this  way.  Is  not  the  fact  stated 
by  Mr.  Hambleton  one  of  the  strongest  arguments 
in  support  of  the  contagious  theory  of  consumption  ? 
Not  until  the  germ,  the  bacillus  tuberculosis,  was  in- 
troduced, did  the  disease  occur,  and  then  it  spread 
among  the  natives  in  the  same  manner  as  small-pox 
and  other  communicable  diseases.  That  narrow 
chests  and  impeded  respiratory  movements  are  con- 
ditions favorable  to  the  production  of  consumption 
no  one  doubts,  but  that  they  can  actually  produce 
the  disease  seems  incredible.  —  Mbdious. 
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ETHNOLOGICAL  NOTES. 
The  tribes  of  Sierra  Leone. 

The  journal  of  the  Anthropological  institute, 
for  February,  1887,  contains  a  description  of  the 
tribes  of  Sierra  Leone,  by  T.  R.  Griffith.  The 
colony  is  not  the  place  to  study  the  characteristic 
features  of  African  man,  as  its  population  is  a 
conglomerate  of  an  enormous  number  of  African 
tribes,  the  colony  having  been  for  many  years  the 
place  to  which  were  carried  all  liberated  slaves 
rescued  by  British  men-of-war.  It  is  of  consider- 
able interest  to  study  the  development  of  such  an 
aggregate  of  natives  of  various  parts  of  Africa, 
particularly  as  they  are  under  the  influence  of 
powerful  and  homogeneous  tribes  which  inhabit 
the  interior.  Griffith  states  that  the  amalgama- 
tion of  these  elements  is  going  on  very  slowly, 
and  that  exclusive  tendencies  still  prevail.  A 
peculiar  dialect  of  the  English  language  is  now 
spoken  by  the  inhabitants.  Besides  the  popula- 
tion of  liberated  slaves,  we  find  the  so-called 
Nova-Scotians  and  the  Maroons.  The  former  are 
the  descendants  of  American  negroes  who  had 
fought  under  the  English  flag  in  the  American 
war,  and  were  first  transferred  to  Nova  Scotia, 
then  in  1792  to  Sierra  Leone.  The  Maroons  had 
lived  in  the  mountains  of  Jamaica,  and  had 
claimed  their  freedom  when  England  took  that 
island  from  the  Spaniards.  The  latter  are  mixed 
with  Spanish  and  probably  Carib  blood.  They 
have  a  quarter  of  their  own  in  Freetown.  Both 
Nova-Scotians  and  Maroons  are  remarkable  for 
their  dislike  of  agriculture.  There  are  some  per- 
manent residents  from  other  parts  of  Africa,  who 
form  a  distinct  part  of  the  population,  —  the 
Akus,  who  are  liberated  slaves  from  Yoruba,  a 
state  west  of  the  Niger  and  near  Lagos ;  the  Ibos, 
from  the  same  country ;  and  the  Krumen.  The 
last-mentioned  people  are  the  well-known  seamen 
of  Africa,  who  serve  on  European  steamships,  and 
are  the  most  industrious  of  the  coast  tribes.  Their 
home  is  east  of  Cape  Palmas.  In  Freetown  they 
occupy  a  quarter  of  their  own,  the  population  of 
which  is  almost  entirely  masculine.  There  are 
several  large  rivers  in  this  district,  of  which  the 
Sarcies  and  Rockelle  are  the  most  important  The 
country  between  these  rivers  is  inhabited  by  the 
Timene  (Timmani),  who  formerly  possessed  the 


peninsula  of  Freetown  also.  Their  northern  neigh- 
bors are  the  Susu,  —  a  people  of  mixed  origin, 
being  originally  a  branch  of  the  Mandingo,  who 
conquered  their  present  country,  and  intermarried 
with  its  former  inhabitants,  the  Bagas.  The 
Mandingo  occupy  the  highlands  east  and  south- 
east of  Sierra  Leone.  It  seems  that  the  state  of 
all  these  tribes  has  little  changed  since  the  begin- 
ning of  this  century  ;  for  the  description  of  Major 
Laing,  who  travelled  in  the  Timene  country  in 
1827,  agrees  well  with  Griffith's  remarks.  The 
Man^ingos  are  Mohammedans,  while  among  the 
other  tribes  the  ancient  belief  still  prevails.  The 
Mendes,  who  live  south  of  the  Timene,  are,  accord- 
ing to  Griffith,  "  thorough  pagans,  and  probably 
there  is  no  tribe  near  to  Sierra  Leone  that  indulges 
so  much  in  superstitions  of  every  description." 
Among  the  Susu  and  Timene  there  are  many 
Mohammedans.  Besides  these,  the  Sherbros  and 
Vei  live  in  the  colony,  the  latter  being  well  known 
on  account  of  the  invention  of  a  written  language. 

Among  the  peculiar  institutions  of  these  tribes, 
the  secret  societies,  which  have  a  great  influence  on 
public  life,  are  particularly  remarkable.  There  is 
a  society  of  women,  called  Bundu,  and  another 
one  of  men,  called  Pord.  The  initiation,  which 
takes  place  when  the  children  come  of  age,  is 
celebrated  with  great  ceremony.  The  girls  are  led 
into  the  woods  and  kept  in  seclusion  for  one  moon 
and  one  day  before  they  are  allowed  to  return  into 
the  village.  At  the  end  of  the  term  they  receive 
Bundu  names  with  great  ceremony  and  gesticula- 
tion by  some  who  personate  *  Bundu  devils '  with 
hideous  masks.*  The  girls  are  then  publicly  pro- 
nounced marriageable.  The  following  illustrations 
are  three  of  these  masks  which  were  exhibited  in 
the  London  colonial  exhibition.  Fig.  1  is  a  large 
white  mask  with  red  mouth  and  black  mustache 
and  hair,  ornamented  with  white  bark.  The 
dancer  wears,  besides  this  mask,  a  belt  and  arm 
and  leg  ornaments  of  white  bark.  Fig.  2  is  a 
'  Bundu  devil '  of  the  Sherbro.  The  whole  mask  is 
black,  and  so  are  the  fringes  of  bark  that  are  fas- 
tened to  its  lower  rim.  Fig.  3  is  another  ( Bundu 
devil '  with  a  beautiful  hair  dress,  earrings,  and 
shells  in  place  of  the  eyes.  Masks  of  this  kind  are 
used  all  over  West  Africa.  In  Central  Africa 
masks  are  not  unknown,  some  being  found  on  the 
left  tributaries  of  the  Kongo,  others  in  Lunda. 

The  initiation  of  the  men  is  called  Pord  or  Puru, 
and  so  is  their  secret  society.  Griffith  distin- 
guishes two  kinds  of  Pord,  —  the  religious  and  the 
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political.  The  Porfl  is  a  very  powerful  institu- 
tion, which  exerts  a  great  influence  over  the 
destiny  of  those  countries,  and  in  reality  super- 
sedes the  power  of  the  chiefs.  The  Pord  arranges 
the  affairs  of  the  tribes,  settles  disputes,  and  makes' 
laws.  Even  intertribal  wars  are  sometimes 
stopped  by  its  arbitration.  Its  representatives  or 
messengers  are  always  held  sacred,  and  nobody 
dares  to  disobey  its  commands,  All  travellers 
who  have  entered  the  interior  of  this  part  of 


Besides  these  specimens,  unworked  pieces  of  ne- 
phrite were  found  in  Alaska  by  Capt.  A.  Jacobson, 
who  affirms  that  the  Eskimos  find  it  tn  situ.  This 
proves  that  the  material  is  found  in  several  parts 
of  north-western  America.  According  to  Daw- 
son, the  implements  occur  as  far  inland  as  the 
Carlbu  and  Gold  mountains,  while  farther  inland 
they  are  rarer.  The  late  Prof.  H.  Fischer  and 
other  scientists  were  or  the  opinion  that  jade  and 
nephrite  came  exclusively  from  Asia,  and  consid- 


Africatell  of  the  predominant  influence  this  insti- 
tution exerts  in  the  states  of  the  Mandingos  and 
their  neighbors. 


Db.  GbORGK  M.  Dawson  contributes  an  impor- 
tant paper  on  the  much-discussed  jade  question 
{Can.  record  of  science,  April,  1887;.  He  describes 
two  partially  worked  bowlders  of  jade  which  were 
found  at  Yale  and  Lytton  in  British  Colombia. 
The  occurrence  of  these  pieces  makes  it  evident 
that  the  material  was  worked  at  that  place  by 
cutting  the  hard  stone  by  means  of  a  thong  or  a 
thin  piece  of  wood  in  conjunction  withsharpsand. 


ered  its  occurrence  in  Europe  and  America  as  a 
proof  of  early  migrations.  In  a  paper  published 
after  his  death  {Arehiv  fur  Anthropologic,  1860. 
p.  663),  Fischer  gives  a  very  complete  list  of 
nephrite,  jade,  and  chloromelanite  objects  found 
in  Europe,  which  is  illustrated  by  a  map  of  Europe 
showing  their  distribution.  The  principal  features 
of  the  map  are  the  absence  of  nephrite  in  France 
and  Germany,  while  jade  and  chloromelanite 
implements  are  scattered  all  over  the  country. 
Speaking  in  a  general  way,  the  Elbe  forms  the 
eastern  limit  of  the  distribution  of  these  imple- 
ments.    Nephrite  is  almost  exclusively  found  on 
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the  lakes  of  Switzerland,  particularly  on  the  Lake 
of  Constance.  A  few  specimens  have  been  found 
in  Sicily,  Greece,  and  Asia  Minor.  Fischer  con- 
cludes from  these  facta  that  the  implements  were 
brought  to  Europe  by  a  nation  immigrating  into 
France  from  the  coast  of  the  Mediterranean  Sea, 
and  that  the  material  came  from  Asia.  He  sup- 
poses tbe  same  to  be  the  case  with  the  nephrites  of 
the  Swiss  lakes.  His  principal  reason  for  adopt- 
ing this  theory  is  the  failure  of  all  attempts  to  And 
tbe  material  in  Europe.  He  is  convinced  that 
geologists  and  mineralogists  would  be  just  as  able, 
to  And  it  as  the  natives,  in  alt  parts  of  the  world 
who  discovered  the  usefulness  of  the  hard  and 
tenacious  mineral,  and  found  it  in  considerable 
quantities,  which  are  now  scattered  over  countries 
where  it  does  not  exist  tit  situ.  As  Fischer  does 
□ot  prove  that  the  European  nephrite  is  identical 
with  any  Asiatic  variety,  and  his  conclusions  de- 
rived from  the  distribution  of  the  objects  are 
rather  forced,  his  views  on  tbe  subject  fail  to 
convince  us. 

— A  Catholic  missionary  was  sent  by  Bishop  B.  A. 
Thielof  Costa  Rica  to  the  Tule  or  Cunos  Indians  of 
the  villages  of  Paya  and  Tapaiiza  in  Darien.  His 
observations  on  these  tribes  bave  been  published 
in  Pelermann'sMittheilungen,  1886,  No.  9.  Though 
a  great  number  of  the  natives  bave  become  Chris- 
tians, some  of  their  ancient  customs  still  prevail. 
The  men  leave  the  greater  part  of  the  work  to 
the  women.  They  go  Ashing  or  hunting,  and  cut 
wood :  the  women  cultivate  the  fields.  All  of 
the  m  drink  great  quantities  of  chicha,  an  alcoholic 
drink  made  of  corn.  They  are  monogamists,  and 
the  women  are  very  chaste,  adultery  being  of 
rare  occurrence.  The  marriage  is  concluded  in 
presence  of  the  chief.  Illegitimate  children  are 
drowned  in  the  river,  and  the  mother  is  severely 
punished.  Their  mortuary  customs  are  remark- 
able. They  dig  a  pit  between  two  trees,  and  put 
the  corpse  into  a  hammock,  which  is  fastened  to 
the  trunks,  so  that  it  hangs  over  the  pit.  Then  it 
is  covered  with  branches,  boards,  and  earth. 
Cbicha  and  corn  are  deposited  in  the  grave.  They 
believe  that  the  soul  does  not  come  to  rest  until 
tbe  ropes  of  the  hammock  are  rotten  and  the 
corpse  is  fallen  into  the  pit.  The  Indians  of  Tapa- 
liza  are  more  civilized,  and  do  not  practise  these 
mortuary  customs.  Illegitimate  children,  how- 
ever, and  widows  who  give  birth  to  a  child  after 
tbe  death  of  their  husband,  are  drowned.  Tbe 
missionary  made  a  reliable  census  of  the  villages, 
which  shows  that  Paya  has  218,  Tapaliza  112,  in- 
habitants. 


lanes  of  the  Costa  Rica  languages,  which  were  pub- 
lished at  San  Jose  de  Costa  Rica  in  1883.  W. 
Herzog  compares  these  Bribri  dialects  with  other 
American  languages,  and  finds  that  a  great  num- 
ber of  Tupi  roots  occur  in  the  words  of  these  dia- 
lects, and  that  tbe  language  probably  belongs  to 
the  same  stock. 

—  Nature  says  that  Tippo-Tip,  the  famous  Afri- 
can trader,  came  upon  a  remarkable  tribe  on  the 
Kongo,  to  the  north  of  Nyangwe,  who  do  a  great 
deal  of  work  in  copper,  and  whose  inlaid  work  in 
that  metal  is  of  a  highly  artistic  character. 
Among  tbe  same  people,  enormous  spear-heads  of 
very  thin  copper  are  made,  some  six  feet  in  length, 
which  serve  as  a  kind  of  currency.  Probably 
these  are  the  Basonge,  who  make  work  of  this 
description.     It  is  well  known  that  the  tribes  of 
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central  Africa  are  very  skilful  blacksmiths  and 
carvers.  Wherever  explorers  entered  those  parts 
of  the  continent  where  the  native  industries  were 
not  deteriorated  by  contact  with  the  whites,  the 
spears,  arrows,  and  fetishes  are  beautifully  made. 
The  accompanying  sketch  is  drawn  from  an  orna- 
mental battle-axe  of  the  Beneki,  a  tribe  of  the 
Basonge.  The  ornaments  are  of  copper,  laid  into 
the  iron  blade.  The  handle  is  covered  with  the 
skin  of  a  snake.  Iron  spear-heads  of  enormous 
size,  which  are  used  in  festivals  or  as  a  kind  of 
currency,  are  in  use  among  the  tribes  of  the  upper 
Kongo. 
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HEALTH  MATTERS. 
Sanitary  science  in  New  Jersey. 

The  tenth  annual  report  of  the  state  board  of 
health  in  New  Jersey,  just  issued,  is  fully  up  to 
the  standard  of  excellence  which  that  board  has 
for  a  number  of  years  maintained  in  its  reports. 
For  a  considerable  period  sanitarians  were  accus- 
tomed to  regard  the  annual  report  of  the  Massa- 
chusetts board  of  health  as  the  model  for  health 
reports ;  but,  when  this  board  was  merged  into 
that  of  charities  and  lunacy,  this  distinguishing 
characteristic  was  lost,  and  to  the  reports  of  New 
Jersey  and  Michigan  the  meed  of  honor  was 
awarded  which  was  formerly  awarded  to  those  of 
Massachusetts. 

In  the  beginning  of  this  report,  which  is  made 
to  the  governor  of  the  state,  Dr.  Hunt,  the  able 
secretary  of  the  board,  pays  a  deserved  tribute  to 
sanitary  science,   and  to  the  progress  which  it 
has  made  not  only  as  a  science,  but  as  an  art, 
during  the  past  decade.     He  regards  this  progress 
as  one  of  the  most  important  and  notable  achieve- 
ments of  the  age,  and  directs  attention  to  the  fact 
that  practitioners  of  the  healing  art  have  not  only 
recognized  it  as  essential  to  their  calling,  but  have 
interwoven  many  of  its  principles  not  less  with 
the  treatment  of  disease  than  with  its  prevention. 
Dr.  Hunt  refers  to  the  great  improvements  which 
have  been  made  in  the  sewerage  of  the  cities  and 
towns  of  the  state,  notably  Atlantic  City,  Orange, 
Long  Branch,  and  Newark.    Several  subjects  of 
importance  are  discussed  by  the  secretary  in  this 
portion  of  the  report,  among  them  being  the  ac- 
tion of  water  upon  lead  pipes,  the  filtration  of 
water,  bathing  accidents,  the  regulation  of  ceme- 
teries, hydrophobia,  small- pox  and  vaccination, 
summer  'resorts,    contagious   diseases,    sanitary 
oversight  of  schools,  the  history  of  the  cases  of 
sickness  from  ice-cream  and  milk,  diseases  of  ani- 
mals as  related  to  human  health,  and  the  sanitary 
education  of  health  inspectors.    In  writing  on  this 
latter  subject,  Dr.  Hunt  says  that  sanitary  fitness 
for  advice  or  administration  requires  special  train- 
ing and  the  acquirement  of  knowledge  from  vari- 
ous departments.    It  is  not  until  one  comes  to 
recognize  it  as  demanding  special  study  and  prac- 
tice that  either  it  or  the  individual  find  their  proper 
place.     In  eleven  of  the  leading  colleges  of  Great 
Britain,  including    the  universities    of   Oxford, 
Cambridge,   Edinburgh,    Glasgow,    and    Dublin, 
special  diplomas  or  degrees  are  given  for  public- 
health  qualifications.    In  Great  Britain  and  its 
provinces  there  are  now  about  two  hundred  and 
fifty  of  these  authorized  practitioners.    In  addi- 
tion to  this,  the  Sanitary  institute  gives  certificates 
to  those  who  successfully  pass  the  examination. 


It  has  been  the  practice  of  the  New  Jersey 
board,  in  its  annual  reports,  to  publish  special  pa- 
pers on  various  subjects  connected  with  sanitary 
administration,  and  in  this  report  the  same  plan 
has  been  followed.     The  disposal  of  house-sewage 
in  districts  not  provided  with  sewers  is  treated  by 
C.  P.  Bassett,  C.E.E.M.,   of  Newark,   in  one  of 
these  papers.      He  condemns   privy-vaults   and 
cesspools,  and  praises  the  pail  system,  which  has 
reached  such  perfection  in  Rochdale  and    Bir- 
mingham.   In  the  latter  city  this  method  has 
reached  enormous  proportions ;  more  than  40,000 
pails,  representing  250,000  people,  being  collected 
weekly,  and  carried  in  specially  constructed  wag- 
ons to  the  dumping-station.     At  this  station  the 
contents  are  placed  in  a  tank,  treated  with  sul- 
phuric acid  to  fix  the  ammonia,  dried,  and  bagged 
for  sale.     At  Rochdale,  a  city  of  70,000  people,  the 
pail  system  costs  annually  less  than  ten  cents  a 
head.    J.  J.  Powers,  sanitary  plumber  of  Brook- 
lyn, contributes  a  paper   on  the  work  of   the 
plumber  and  the  disposal  of  sewage.    This  was 
read  at  the  meeting  of  the  New  Jersey  sanitary 
association,  and  has  already  been  referred  to  in 
Science.    Professor  Brackett  of  Princeton  has  pre- 
pared a  paper  on  the  physical  laws  of  pipes  and 
fixtures,  and  their  contents.    Illuminating-gas,  its 
history  and  its  dangers,  is  discussed  by  J.  H.  Ray- 
mond, M.D.,  of  Brooklyn.    In  it  a  concise  de- 
scription is  given  of  the  various  methods  of  gas- 
manufacture  and  the  fixtures  in  ordinary  use  in 
gas-lighting.  This  paper  is  illustrated  with  twenty- 
seven  illustrations.    The  paper  on  drinking-water 
and  typhoid-fever,  by  D.  Benjamin,  M.D.,  has 
already  been  mentioned  in  Science.    C.  Phillips 
Bassett,  C.E.E.M.,  contributes  a  paper  on  roads 
and  streets  as  sanitary  measures,  and  how  to  con- 
struct them,  in  which  he  discusses  the  advantages 
and  disadvantages  of  the  different  materials  used 
in  road-making,  their  cost,  methods  of  prepara- 
tion, and  use. 

One  of  the  most  interesting  subjects  discussed 
in  this  report  is  the  hygiene  of  occupations.  In 
the  general  introduction,  written  by  Dr.  Hunt,  the 
diseases  which  affect  workers  in  iron  and  glass 
are  described,  and  suggestions  are  given  for  the 
remedying  of  the  evils  which  surround  this  class 
of  artisans.  Among  the  workers  in  iron,  the 
1  boilers '  and  their  '  helpers,*  stripped  to  the  waist, 
are  exposed  to  the  intense  heat  of  the  puddling- 
furnaces,  and,  while  perspiring  from  every  pore, 
gulp  down  large  draughts  of  ice- water,  or  stand  in 
the  open  air  or  in  a  stiff  river-breeze.  Such  sud- 
den coolings  are  liable  to  cause  congestions,  which 
may  be  followed  by  some  of  their  manifold  con- 
sequences. The  nailers  suffer  from  *  nailer's  con- 
sumption,' due  to  the  inhalation  of  minute  parti- 
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cles  of  iron  and  steel.  The  peculiar  diseases  of 
the  glass-workers  are  burns,  catarrh  caused  by 
the  irritation  of  the  sand,  soda,  lime,  arsenic,  and 
manganese  used  in  the  manufacture  of  glass, 
emphysema  of  the  lungs,  and  hypertrophy  of  the 
heart,  due  to  over-distention  of  the  lungs  from 
long  and  hard  blowing. 

The  diseases  of  hatters  are  described  by  J.  W. 
Stickler,  M.D.,  of  Orange,  to  be  catarrh,  rheuma- 
tism, 'shakes,'  mercurial  sore  mouths,  and  pul- 
monary affections.  Diseases  of  the  lungs  seem  to 
be  the  most  fatal  form  of  illness  among  hatters  ; 
68.5  per  cent  of  all  the  deaths  being  due  to  this 
class,  51.8  per  cent  being  caused  by  consumption 
alone.  It  is  doubtful  if  any  other  trade  will  show 
such  an  excess  of  deaths  due  to  pulmonary 
phthisis.  The  average  life  of  hatters  does  not  ex- 
ceed forty  years. 

Dr.  Newton  of  Paterson  contributes  an  article 
on  the  diseases  of  workers  in  silk,  flax,  and  jute. 
Those  who  are  engaged  in  dyeing  the  silk  suffer 
from  bronchial,  pulmonary,  and  rheumatic  affec- 
tions, induced  by  the  hot,  moist  atmosphere  of 
the  dye-house,  and  to  inflammation  of  the  skin  of 
the  hands  and  arms,  caused  by  the  irritant  action 
of  the  dyes.  Taken  as  a  whole,  however,  the 
trade  of  silk-operatives  may  be  considered  a 
healthful  one,  and  devoid  of  the  dangers  common 
to  many  of  the  textile  trades.  Those  who  work 
in  flax  and  jute  are,  on  the  contrary,  subject  to 
great  dangers  to  their  health.  The  'hacklers,' 
those  who  draw  the  flax  or  jute  through  steel 
combs  in  order  to  arrange  the  fibres  in  a  parallel 
direction,  and  to  rejnove  short  threads  and  dirt, 
are  a  short-lived  class.  Only  from  fifteen  to  eighteen 
out  of  a  hundred  survive,  or  enjoy  good  health  at 
the  age  of  forty.  This  is  due  to  the  irritant  ac- 
tion of  the  dust  on  the  lungs.  A  person  entering 
one  of  the  rooms  where  this  work  is  being  done, 
from  the  fresh  air,  is  immediately  seized  with 
paroxysms  of  coughing.  The  same  is  true  of  the 
spinners  as  of  the  hacklers.  Hemp  and  flax 
dressers  inhale  a  dust  which  is  peculiarly  irritat- 
ing ;  and  so  fatal  is  the  result,  that,  if  a  girl  of 
eighteen  commences  with  this  work,  and  is  regu- 
larly employed,  she  nearly  always  dies  of  con- 
sumption before  reaching  the  age  of  thirty  years. 

The  diseases  which  occur  in  the  manufacture  of 
rubber  boots  and  shoes  are  described  by  J.  P. 
Davis,  M.D.,  of  Milltown.  One  of  these  is  lead- 
poisoning  ;  from  six  to  twelve  pounds  of  litharge 
and  white  lead  being  added  to  every  twenty-four 
pounds  of  gum,  for  the  purpose  of  drying  the 
rubber  and  giving  it  weight.  The  pressure  of  the 
last  against  the  pit  of  the  stomach  causes  soreness 
of  the  muscles,  congestion  of  the  abdominal  or- 
gans, and  dyspepsia.    In  addition  to  this,  acci- 


dents from  machinery  are  not  infrequent,  the 
sticky  rubber  drawing  a  hand  or  an  arm  between 
the  rollers.  This  series  of  papers  on  the  hygiene 
of  occupations  is  a  most  interesting  and  instruc- 
tive one,  and  cannot  but  do  great  good  by  direct- 
ing public  attention  to  the  dangers,  many  of 
which  are  remediable,  of  artisans  in  occupations 
which  are  usually  considered  healthful  and  free 
from  danger  of  all  kinds. 

The  entire  report  is  a  most  valuable  one,  and 
should  be  in  the  library  of  every  one  interested  in 
the  public  health,  as  a  book  of  reference. 


The  report  of  the  dairy  commissioner  of  the 
state  of  New  Jersey  for  1886  treats  entirely  of 
matters  relating  to  imitation-butter,  and  is  worthy 
of  notice  for  a  fairness  and  moderation  usually 
conspicuous  for  its  absence  from  publications  re- 
lating to  this  subject.  Aside  from  the  report  of 
the  commissioner,  it  contains  a  somewhat  ex- 
tended paper  upon  the  history  and  methods  of 
manufacture  of  imitation -butter,  and  the  sanitary, 
commercial,  and  legal  questions  relating  thereto, 
also  by  the  commissioner  ;  a  paper  upon  the 
chemistry  of  butter  and  its  imitations,  by  Prof.  H. 
B.  Cornwall  ;  a  description  of  a  metbcd  of  identi- 
fying and  determining  coloring-matters  in  butter, 
by  Prof.  Albert  R.  Leeds  ;  and  various  matters  re- 
lating to  the  state  law  and  its  construction  by  the 
courts. 

—  800,887  immigrants  arrived  at  Castle  Garden, 
New  York,  during  1886,  an  increase  of  80,748  as 
compared  with  1885.  997  were  returned  to 
Europe :  of  these,  70  were  insane,  20  idiotic,  1 
blind,  88  were  enceinte,  8  were  convicts,  and  18 
cripples,  350  suffered  from  diseases  which  ren- 
dered them  unable  to  earn  their  living,  and  487 
had  no  means  of  support. 

—  The  number  of  persons  of  unsound  mind  in 
England  and  Wales,  Jan.  1,  1886,  as  reported  to 
the  commissioners  in  lunacy,  was  80, 156,  exclusive 
of  248  chancery  lunatics,  residing  with  their  com- 
mittees, and  81  insane  convicts,  —  a  gross  in- 
crease during  the  year  of  only  452  patients.  The 
number  of  registered  lunatics  in  Scotland  on  the 
same  date,  apart  from  62  persons  in  the  lunatic 
department  of  the  general  prison  at  Perth,  and 
280  imbeciles  in  training-schools,  who  are  regis- 
tered separately,  was  10,895,  —  an  increase  for  the 
year  of  268.  The  total  number  in  Ireland  was 
14,415,  —  an  increase  of  136.  This  gives  an  aggre- 
gate of  105,466  insane  (including  some  idiots  with 
them)  in  public  and  private  institutions  for  luna- 
tics or  establishments  for  paupers,  or  boarded  out, 
and  subject  to  governmental  inspection  ;  and  the 
total  increase  in  twelve  months  was  856. 


446 


SCIENCE. 


fVoL.  IX.,  No    222 


THE  UPRIGHT  POSITION  IN  MAN. 

Dr.  Gut  Hindsdale  of  Philadelphia  has  car- 
ried out  a  suggestion  of  Dr.  Weir  Mitchell's  to  a 
very  interesting  conclusion  (Amer.  journ.  med.  «c, 
April,  1887).  The  suggestion  consisted  in  the  de- 
sire to  record  accurately  the  swaying  to  and  fro 
and  from  side  to  side  which  every  one  feels  him- 
self involuntarily  making  when  trying  to  stand 
perfectly  still.  Placing  the  heels  and  toes  to- 
gether, with  the  hands  banging  from  the  sides,  the 
head  erect,  and  the  eyes  directed  to  a  fixed  object; 
a  silk  thread  was  attached  to  the  forehead,  passed 
over  a  pulley,  and  was  connected  with  a  rod  mov- 
ing vertically  and  carrying  an  index.  The  index 
recorded  on  the  smoked  surface  of  a  revolving 
drum.  A  fall  of  the  line  on  the  drum  indicated 
a  forward  movement  of  the  bead,  and  an  upward 
line  a  backward  movement.  The  lateral  move- 
ments of  the  head  were  similarly  resolved  into  the 
downward  and  upward  tracings  of  a  second  in- 
dex. A  third  curve  recorded  the  respiration,  and 
a  fourth  marked  seconds. 

Another  method  of  recording  the  sway  consists 
in  placing  a  flat  piece  of  cardboard  with  a  smoked 
surface  upon  the  subject's  head,  and  have  him 
stand  under  an  index  free  to  move  up  and  down 
in  a  fixed  line.  The  resulting  tracing  shows  the 
continuous  movements  which  occurred.  This 
method  is  coarser  than  the  other,  but  has  practi- 
cal points  of  interest  for  clinical  purposes  to 
which  it  has  already  been  applied. 

Without  exception,  all  persons,  including  the 
most  healthy,  swayed  lioth  forward  and  backward 
and  from  side  to  side.  The  first  movement  is 
generally  the  more  extensive,  and  is,  on  the  aver- 
age, one  inch,  while  the  lateral  sway  averages 
about  three  quarters  of  an  inch  in  normal  adults. 
The  first  movement  is  almost  invariably  forward, 
then  a  counterbalancing  movement  backward  with 
a  tendency  towards  the  right.  The  rate  of  the 
movement  shows  a  rhythmical  tendency  of  about 
fourteen  per  minute,  with  a  respiration  of  about 
twenty-two  per  minute.  The  significance  of  this 
rate  has  not  yet  been  ascertained,  and  its  con- 
stancy suffers  many  deviations. 

An  interesting  observation  is  the  common  ten- 
dency of  falling  forwards  and  towards  the  right, 
which  at  once  suggests  all  the  problems  of  bi- 
lateral asymmetry.  The  suggestion  is  borne  out  by 
further  trial ;  for.  while  right-handed  people  al- 
most invariably  are  inclined  to  tilt  over  to  the 
right,  of  twenty-two  left-handed  people,  twelve 
inclined  towards  the  left.  This  agrees  well  with 
the  observations  that  the  right  arm  is  heavier  and 
larger  than  the  left,  and  thus  brings  the  centre  of 
gravity  on  the  right  side.  That  this  is  co-ordinated 
with  an  increased  development  of  the  left  brain  is 


well  made  out,  and  receives  its  final  confirmation 
in  the  fact  recorded  by  Flechsig,  that  more  fibres 
cross  over  in  the  pyramidal  decussation  from  the 
left  brain  to  the  right  side  than  vice  versa. 

That  the  eyes  are  used  to  correct  these  sway- 
ings  is  well  proved  by  the  fact  that,  with  the  eyes 
closed,  the  sway  is  increased  by  about  fifty  per 
cent.  So,  also,  absence  of  fixation  of  the  eyes, 
reading  aloud,  removal  of  the  shoes  and  stock- 
ings, materially  increase  the  sway. 

Children  sway  absolutely  moie  than  adults, 
and  there  is  greater  equality  in  their  case  between 
the  antero-posterior  and  the  lateral  sway.  Twenty- 
five  girls  showed  an  average  lateral  sway  of  1.06 
inches,  and  an  antero-posterior  sway  of  1.08  inches, 
which  was  increased  by  about  forty  percent  when 
the  eyes  were  closed. 

Thirty-nine  blind  persons  gave  an  average  lat- 
eral deviation  of  1.4  inches,  and  an  antero-posterior 
deviation  of  1.7  inches,  which  is  about  the  same 
as  that  of  seeing  persons  with  closed  eyes,  thus 
suggesting  that  the  years  of  experience  have  been 
of  no  avail  in  making  the  blind  keep  a  truer 
equilibrium  than  seeing  persons  momentarily  de- 
prived of  sight.  In  deaf-mutes  the  lateral  sway 
was  .93  of  an  inch,  and  the  antero-posterior  .85, 
which  averages  became  1.18  and  1.31  with  closed 
eyes.  All  except  two  of  these  (all  were  right- 
handed)  swayed  towards  the  right.  (Incidentally 
the  observation  of  Professor  James,  that  deaf- 
mutes  are  less  liable  to  dizziness  than  normal  per- 
sons, was  confirmed.) 

From  the  clinical  side,  it  was  found  that  ether 
exaggerates  the  normal  sway  considerably  without 
introducing  other  peculiarities.  In  locomotor 
ataxia  (characterized  by  unsteadiness  and  uncer- 
tainty of  the  gait)  the  sway  with  the  eyes  open  in 
several  cases  was  observed  to  vary  from  2.25  to 
3.75  inches  on  the  antero-posterior  line,  and  from 
2.50  to  3.25  laterally.  Six  observations  with  the 
eyes  shut  show  a  lateral  sway  of  from  3  to  6 
inches,  and  an  antero-posterior  sway  of  from  3  to 
7  inches.  A  case  of  spastic  paralysis  showed  the 
deviations  almost  entirely  in  the  antero-posterior 
line,  while  in  chorea  the  difference  between  the 
deviations  in  the  two  directions  is  marked,  and 
both  are  exaggerated  (lateral,  1.45  inches  ;  antero- 
posterior, 2.35  inches). 

Dr.  Hindsdale  justly  claims  for  these  observa- 
tions considerable  suggestiveness  for  physiological 
research  and  direct  clinical  utility. 


FLORIDA  GEOLOGICAL  SURVEY. 

For  the  first  time  in  the  history  of  the  state, 
Florida  has  instituted  a  geological  survey  of  its 
territory.  The  survey  is  not  yet  fully  organized  ; 
but  a  preliminary  report  of  thirty- one  pages,  on 
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the  geological  features  of  the  state,  has  been  pre- 
pared by  Dr.  J.  Kost.  Florida  has  never  been  a 
very  promising  geological  field,  the  rocks  being 
effectually  concealed  almost  everywhere  over  its 
level  surface  by  extensive  quaternary  and  recent 
deposits  ;  while  the  facilities  for  geological  obser- 
vation afforded  by  artificial  excavation  and  river 
and  coast  erosion  are  very  meagre.  Enough  facts, 
however,  have  already  been  determined  to  show 
that  Florida  can  no  longer  be  regarded  as  simply 
a  long  stretch  of  sand  deposited  on  a  series  of 
coral  reefs.  Every  member  of  the  tertiary  series 
has  been  identified  in  the  state,  and  the  lowest 
division  or  eocene,  especially,  is  of  considerable 
extent  and  thickness.  A  low  anticlinal  axis  runs 
down  the  peninsula  midway  between  the  east 
and  west  coasts.  This  uplift  appears  to  have  oc- 
curred at  the  close  of  the  eocene,  since  the  later 
rocks  differ  in  character  on  the  two  sides  of  the 
ridge.  Those  of  the  east  side  are  chiefly  the 
coquina  or  shell  limestone;  while  those  of  the 
west  side  are  coralline  and  shelly  limestone,  and 
sandstone,  with  much  siliceous  material.  In 
most  parts  of  the  state,  all  the  formations,  and 
especially  those  newer  than  the  eocene,  are  often 
exceedingly  cavernous ;  branching  channels,  with 
running  streams  into  which  numerous  sink-holes 
descend  from  the  surface,  constituting  an  exten- 
sive system  of  subterranean  drainage.  In  nu- 
merous instances  these  subterranean  streams  reach 
the  surface  at  lower  levels,  forming  springs  of 
great  size  and  force.  Under  the.  head  of  geologi- 
cal principles,  the  physical  and  geographical  fea- 
tures of  the  state  in  the  successive  epochs,  and 
the  sources  of  the  different  kinds  of  sediment,  are 
discussed  at  some  length.  The  sandy  and  seem- 
ingly barren  soil  of  Florida  is  shown,  by  state- 
ments concerning  its  composition  and  agricultural 
products,  to  possess  virtues  not  suspected  by  the 
casual  observer.  Not  only  is  the  soil  much  better 
than  it  has  been  represented,  but  it  is  shown  that 
the  state  is  not  lacking  in  materials  for  improving 
it  to  any  desired  extent.  Shell  marl  is  abundant 
in  all  parts  of  the  state,  and  the  discovery  of  im- 
portant phosphate  deposits  similar  to  those  of 
South  Carolina  is  announced.  Aside  from  the 
marls  and'  phosphates,  the  mineral  resources  of 
Florida  are  very  limited,  including,  however, 
some  building- stones  and  clay-beds,  and  indica- 
tions of  lignite  and  iron  ore. 

Mr.  and  Mrs.  E.  W.  Morse,  pioneer  members 
of  the  San  Diego  society  of  natural  history,  have 
recently  presented  that  association  with  a  lot  near 
the  post-office,  valued  at  over  twelve  thousand 
dollars.  By  the  conditions  of  the  gift,  the  society 
will  erect  a  building. 


RELATION  OF  THE  STATE  TO  INDUS- 
TRIAL ACTION. 

Professor  Adams  has  given  us  a  pamphlet  that 
is  not  only  critical  but  constructive,  and  it  is  the 
ablest  monograph  that  the  Economic  association 
has  yet  issued.  It  is  not  altogether  new,  for  its 
substance  was  read  some  time  ago  as  a  paper  be- 
fore the  Constitution  club  of  New  York  City,  and 
published  by  the  club  with  the  title  "  Principles 
that  should  control  the  interference  of  the  state  in 
industries."  In  its  present  form,  however,  the 
argument  is  both  revised  and  extended. 

The  author's  plan  of  procedure  is  simple  and 
suggestive.  He  first  takes  up  the  laissez-faire 
theory,  analyzes  it,  and  finds  it  inadequate  as  a 
guide  in  constructive  economics,  and  then  de- 
velops his  own  principles  for  the  regulation  and 
limitation  of  state  interference.  Professor  Adams 
finds  himself  unable  to  follow  Mill's  dictum  that 
every  departure  from  laissez-faire,  unless  required 
by  some  great  good,  is  a  certain  evil.  He  finds 
the  presumption  against  state  activity  an  insuffi- 
cient principle  upon  which  to  base  constructive 
efforts.  He,  moreover,  regards  the  modification  of 
the  English  system  of  economics  for  which  Pro- 
fessor Cairnes  is  largely  responsible  as  no  improve- 
ment. '•  In  its  original  form,  it  [English  econom- 
ics] was  conclusive  as  as  argument  though  based 
upon  an  erroneous  premise  ;  in  its  modernized 
form  the  error  of  its  premise  has  been  corrected, 
but  its  conclusiveness  as  an  argument  has  thereby 
been  destroyed"  (p.  25).  As  modified,  the  doc- 
trine of  laissez-faire  cannot  lay  claim  to  scientific 
pretension,  and  amounts  to  nothing  more  than  a 
declaration  in  favor  of  the  wisdom  of  conserva- 
tism. 

In  seeking  to  replace  this  now  discarded'  prin- 
ciple, Professor  Adams  finds  some  obstacles,  owing 
to  the  general  failure  to  distinguish  clearly  be- 
tween laissez-faire  as  a  dogma  and  free  competi- 
tion as  a  principle.  "The  former  is  a  rule  or 
maxim  intended  for  the  guidance  of  public  ad- 
ministration ;  the  latter  is  a  convenient  expression 
for  bringing  to  mind  certain  conditions  of  indus- 
trial society  "  (p.  82).  Over  against  the  prevailing 
English  maxim  with  its  presumption  in  favor  of 
the  individual,  on  the  one  hand,  and  against  the 
prevailing  German  maxim  with  its  presumption 
in  favor  of  the  state,  on  the  other,  the  author 
brings  forward  this  principle,  distinct  from  both, 
as  the  starting-point  for  constructive  study  :  "  It 
should  be  the  purpose  of  all  laws  touching  matters 
of  business,  to  maintain  the  beneficent  results  of 
competitive  action  while  guarding  society  from 
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the  evil  consequences  of  unrestrained  competi- 
tion" (p.  85). 

Unrestrained  competition,  Professor  Adams  ar- 
gues, results  in  important  evils  of  three  sorts. 
First,  it  tends  to  bring  the  moral  sentiment  per- 
vading any  trade  down  to  the  level  of  that  which 
characterizes  the  worst  man  who  can  maintain 
himself  in  it.  Secondly,  it  renders  it  impossible 
for  men  to  realize  the  benefits  that  arise,  in  cer- 
tain lines  of  business,  from  organization  in  the 
form  of  a  monopoly.  Thirdly,  the  policy  of  re- 
stricting public  powers  within  the  narrowest  pos- 
sible limits  tends  to  render  government  weak  and 
inefficient ;  and  a  weak  government,  placed  in  the 
midst  of  a  society  controlled  by  the  commercial 
spirit,  will  quickly  become  a  corrupt  government. 
In  these  three  important  respects  laissez-faire 
fails.  Therefore  the  principles  for  state  interfer- 
ence which  Professor  Adams  lays  down  are  three, 
one  corresponding  to  each  of  the  above  evils  :  1*. 
The  state  may  determine  the  plane  of  competitive 
action  ;  2°.  The  state  may  realize  for  society  the 
benefits  of  monopoly ;  8°.  Social  harmony  may 
be  restored  by  extending  the  duties  of  the  state. 

To  use  the  author's  own  language,  "  This  essay 
may  be  regarded  as  a  plea  for  the  old  principle  of 
personal  responsibility  as  adequate  to  the  solution 
of  all  social,  political,  and  industrial  questions ; 
but  it  is  at  the  same  time  urged  that  this  principle 
must  be  accepted  fearlessly,  and  applied  without 
reserve.  .  .  .  [Monopolies],  it  is  claimed,  should 
be  controlled  by  state  authority,  and  it  is  sug- 
gested that  the  American  theory  of  political 
liberty  will  lead  men  to  rely  as  far  as  possible 
upon  the  efficiency  of  local  governments  in  the 
exercise  of  such  authority  "  (pp.  84,  85). 

In  some  particulars  we  find  ourselves  obliged  to 
differ  with  the  author,  both  as  to  principles  and  as 
to  applications ;  but  his  argument  is  clear  and 
straightforward,  and  we  bear  cheerful  testimony 
to  its  ability  and  its  candor. 


GRASSES  OF  NORTH  AMERICA. 

It  has  sometimes  been  urged,  as  an  argument 
against  the  establishment  of  agricultural  schools, 
that  there  were  no  adequate  text-books  in  which 
the  student  might  find,  systematically  arranged 
and  classified,  the  knowledge  of  agricultural  mat- 
ters acquired  by  the  farmer  on  the  one  hand,  and 
the  student  on  the  other.  There  has  been,  too, 
a  sufficiently  large  grain  of  truth  in  the  accusation 
to  cause  us  to  welcome  such  additions  to  agricul- 
tural literature  as  Storer's  '  Agriculture,'  recently 
noticed  in  these  columns,  and  Deal's  *  Grasses  of 
North    America.'      Both  these    books,   in    quite 
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different  ways  and  in  quite  distinct  fields,  go  far 
to  fill  what  were  serious  gaps,  and  the  future 
student  of  agriculture  will  owe  both  authors  a  debt 
of  thanks. 

Although  written  by  a  botanist,  and  informed 
throughout  by  botanical  knowledge,  *  The  grasses 
of  North  America '  is  a  book  for  the  farmer  rather 
than  for  the  botanist.  The  chapters  upon  the 
structure,  form,  and  development  of  the  grasses, 
the  power  of  motion  in  plants,  plant  growth,  and 
on  classification,  while  containing  much  valuable 
matter,  are  really  preliminary  to  the  succeeding 
chapters  upon  more  immediately  practical  topics. 

In  these  the  author  has  collected  the  results  and 
opinions  of  the  leading  authorities  of  this  and 
other  countries,  and  added  much  valuable  original 
matter  upon  such  topics  as  the  adaptation  of  the 
various  cultivated  grasses  to  different  purposes 
and  different  conditions  of  climate  and  culture, 
the  preparation  of  the  soil,  the  care  of  grasslands, 
making  hay,  etc.  A  chapter  upon  the  insect 
enemies  of  grasses  and  clover,  by  Prof.  H.  J.  Cook 
of  the  Michigan  agricultural  college,  and  one  on 
the  fungi  of  forage-plants,  by  Prof.  William 
Trelease  of  the  Shaw  school  of  botany,  St.  Louis, 
conclude  the  book,  which  deserves  a  wide  circu- 
lation among  the  farmers  and  students  for  whom 
its  title  designs  it.  It  should  be  added  that  the 
abundance  of  excellent  illustrations  greatly  adds 
to  the  value  of  the  book.  A  second  volume  is  in 
preparation,  to  contain  the  description  of  all 
known  grasses  of  North  America,  with  full  notes 
on  their  value  for  cultivation. 


The  initial  publication  of  the  Henry  Draper 
memorial  is  issued  by  Professor  Pickering  as  the 
1  First  annual  report  of  the  photographic  study  of 
stellar  spectra,  conducted  at  the  Harvard  college 
observatory.'  With  the  Draper  11-inch  photo- 
graphic telescope,  spectra  have  been  obtained 
which  we  believe  have  not  been  equalled  else- 
where ;  and  Mrs.  Draper  has  decided  to  send  to 
Cambridge  a  28-inch  reflector  and  its  mounting, 
and  a  15-inch  mirror,  with  which  Dr.  Draper's 
photographs  of  the  moon  were  taken.  But,  what 
is  more  important,  Mrs.  Draper  has  not  only  pro- 
vided the  means  for  keeping  these  instruments 
actively  employed,  some  of  them  during  the  whole 
of  every  clear  nighr,  but  also  of  reducing  the  re- 
sults by  a  considerable  force  of  computers,  and  of 
publishing  them  in  a  suitable  form. 

—  The  tenth  annual  meeting  of  the  American 
society  of  microscopists  will  be  held  in  Pittsburgh, 
Penn.,  commencing  Tuesday,  Aug.  80.  Prof.  W. 
A.  Rogers,  Waterville,  Me.,  is  the  president ;  and 
D.  S.  Kellicott,  Buffalo,  N.Y.,  secretary. 
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•     COMMENT  AND  CRITICISM. 

Professor  Adams's  recent  monograph  on  *  The 
college  of  William  and  Mary,'  published  by  the 
bureau  of  education,  is  a  valuable  contribution  to 
the  history  of  the  higher  education  in  the  south. 
Founded  in  1603  by  royal  grant,  this  college  is  the 
oldest  in  the  south,  and,  with  the  exception  of 
Harvard,  the  oldest  in  America.  This  venerable 
institution  has  fallen  upon  evil  days.  During  the 
civil  war,  nearly  all  of  its  property  w.as  destroyed, 
and  the  greater  part  of  its  endowment  was  lost. 
The  college  which  gave  Washington  his  degree  of 
civil  engineer,  and  to  which,  as  chancellor,  he 
gave  his  last  public  service;  the  college  where 
Jefferson,  Monroe,  Randolph,  Marshall,  and  other 
early  fathers  of  our  republic,  were  educated,  —  is 
now  closed.  Of  its  former  faculty,  only  President 
Ewell  remains ;  and  we  are  told  that  at  the  be- 
ginning of  each  academic  year  he  rings  the  col- 
lege-bell, as  a  reminder  that  the  institution  still 
lives.  Repeated  efforts  have  been  made  by  friends 
north  and  south,  notably  by  Senator  Hoar,  to 
have  congress  reimburse  the  college  for  the  de- 
struction of  its  property  during  the  war,  but  with- 
out success. 

While  we  can  join  in  the  wish  that  the  good  old 
college  may  again  see  prosperous  days,  and  com- 
mend highly  Professor  Adams's  diligent  search 
for  the  facts  in  the  history  of  such  an  institution, 
we  cannot  too  strongly  condemn  his  suggestion 
that  a  civil  academy  for  instruction,  at  public 
cost,  in  higher  political  education,  is  one  of  the 
needs  of  the  hour.  The  land  is  dotted  now  with 
colleges  of  higher  or  lower  degree,  in  which  any 
young  man  may  obtain  all  the  Instruction  neces- 
sary, if  he  but  have  the  necessary  grit.  The  for- 
mation of  a  national  school  of  paid  students  is  by 
no  means  necessary,  that  we  should  have  a  supply 
of  capable  civil  servants.  It  may  be  well  enough 
for  the  government  to  support  those  men  who  are 
willing  to  fit  themselves  for  the  army  and  navy, 
which  training  may  unfit  them  for  civil  pursuits : 
we  cannot  have  modern  soldiers  and  sailors  in 
any  other  way.    But  in  civil  life  we  are  in  sore 
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need  of  men  who  can  understand  the  homely 
proverbs  of  Poor  Richard,  and  who  will  not  be 
misled  into  joining  any  anti-poverty  society. 
Such  men  can  get  a  school-training  which  they 
will  make  tell,  from  any  village  school,  and  will 
not  ask  the  government  for  alms  that  they  may 
the  later  live  from  the  public  purse.  While  a 
good  clerk  might  be  turned  out  by  such  a  civil 
academy,  may  we  always  be  able  to  throw  the 
real  burdens  of  government  on  the  shoulders  of 
those  who  have  learned  to  carry  their  own 
weight. 

At  a  recent  meeting  of  the  Engineers'  club 
of  Philadelphia,  Mr.  Edwin  Ludlow  spoke  of  a 
much-needed  invention  to  facilitate  the  prepara- 
tion of  anthracite-* coal  without  injury  to  health. 
While  engineering  ability  and  mechanical  skill 
have  done  wonders  during  the  last  decade  toward 
putting  the  mining  and  preparation  of  coal  on  a 
scientific  basis,  making  it  possible  to  ship  as  high 
as  twenty-six  hundred  tons  of  prepared  coal  from 
one  breaker  in  a  single  day,  still  in  every  breaker, 
no  matter  how  modern  it  may  be,  one  will  find 
the  chutes,  through  which  the  coal  passes  from 
the  screens  to  the  loading-pockets,  lined  with 
boys  from  twelve  to  fourteen  years  of  age,  who 
sit  there  ten  hours  a  day,  picking  by  hand  the 
slate  from  the  coal  as  it  passes  along.  The  at- 
mosphere of  this  screen-room  is,  in  many  cases, 
so  laden  with  fine  coal-dust  that  objects  cannot 
be  distinguished  twenty  feet  away ;  and,  while 
the  breathing  of  this  coal-dust  does  not  seem  to 
have  any  immediate  effect  on  the  boys'  health,  it 
undoubtedly  lays  the  seeds  for  the  bane  of  the 
coal-region,  —  miners'  consumption.  It  strikes 
every  thoughtful  man,  who  looks  down  on  from 
one  hundred  to  two  hundred  boys  working  in  a 
single  breaker,  that  it  is  a  very  crude  and  expen- 
sive way  of  preparing  coal. 


We  learn  from  Mr.  Ludlow  that  various  ap- 
pliances have  been  designed,  but  that  the  only 
really  successful  one,  as  proved  by  actual  experi- 
ence, has  been  the  water-jig.  This  undoubtedly 
removes  the  slate  with  a  small  percentage  of 
waste  of  coal ;    and  where  the  product  of  the 
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mine  is  wet,  and  water  has  to  be  used  on  the 
screens  to  effect  a  separation  of  the  dirt  from  the 
coal,  it  is  the  best  and  most  economical  appliance 
that  can  be  employed.  But  the  greater  part  of 
the  coal  going  to  market  comes  from  dry  mines, 
where  it  would  be  a  detriment  to  the  quality  of 
the  coal,  and  a  great  expense,  to  use  water. 
The  waste  water  from  the  jig  is  also  expensive  to 
take  care  of,  as  in  most  localities  it  is  no  longer 
allowable  to  let  it  run,  with  the  fine  dirt  it  holds 
in  solution,  into  the  nearest  creek,  as  the  sediment 
will  carry  a  long  distance,  and  deposits  itself 
where  it  will  do  harm,  and  entail  a  suit  for  dam- 
ages. Enough  tanks  have  therefore  to  be  provided 
to  allow  all  the  waste  water  to  thoroughly  settle, 
so  that  the  water  and  culm  can  be  removed 
separately.  Water  itself,  or  rather  the  pure 
article,  is  both  scarce  and  expensive  during  a  part 
of  each  year  throughout  nearly  the  whole  region. 
And  if  mine  water  is  used,  as  is  generally  the 
case,  the  acid  contained  in  it  attacks  the  iron 
work  of  the  jig,  and  makes  -frequent  repairs 
necessary. 

The  principle  the  jig  works  on  is  based  on  the 
difference  in  specific  gravity  between  coal  and 
slate.  The  two  enter  the  bottom  of  the  jig  to- 
gether, and,  by  the  pulsations  of  a  large  plunger 
in  an  adjoining  compartment,  water  is  forced  up 
through  the  coal,  lifting  it,  and  allowing  a  fresh 
supply  to  come  in.  The  coal  is  forced  to  the  top 
and  runs  off  with  the  water,  while  the  slate, 
owing  to  its  greater  specific  gravity,  passes  out 
through  a  separate  opening  in  the  bottom.  What 
is  needed,  in  Mr.  Ludlow's  opinion,  is  a  dry  jig, 
in  which  this  separation  will  be  effected  by  the 
use  of  air  instead  of  water.  One  of  the  diffi- 
culties encountered  in  getting  up  such  a  jig  is 
caused  by  the  care  with  which  coal  has  to  be 
handled  to  prevent  its  chipping  or  breaking.  It 
cannot  be  dropped  on  iron,  or  wire,  or  itself, 
without  producing  an  appreciable  percentage  of 
waste.  With  the  most  approved  rolls,  the  loss  in 
rebreaking  any  size  to  a  smaller  one  amounts  to 
from  ten  to  fifteen  per  cent.  While  the  differ- 
ence in  specific  gravity  between  coal  and  slate  of 
the  same-sized  pieces  is  very  great,  still  trouble 
would  be  experienced  in  any  separation  by  an  air- 
current  with  flat  pieces  of  both  slate  and  coal, 
on  which  the  action  of  the  air  would  vary,  ac- 
cording as  it  acted  on  the  edge  or  the  whole 
side.  The  man  who  invents  a  successful  dry  jig, 
that  will  stand  the  test  of  actual  trial,  will  un- 


doubtedly make  a  very  handsome  thing  by  it. 
Not  to  be  too  cumbersome,  a  single  jig  should  not 
have  a  greater  capacity  than  five  hundred  tons  per 
day ;  and,  as  the  shipping  capacity  of  the  anthra- 
cite region  is  about  two  hundred  thousand  tons 
per  day,  it  would  take  about  four  hundred  to 
supply  the  trade. 

Professor  Vaughan  op  Michigan  untvebsity 
has  been  engaged  in  the  study  of  the  chemistry 
of  tyrotoxicon,  the  principle  discovered  by  him  in 
poisonous  cheese,  and  which  be  believes  to  have 
been  responsible  for  a  number  of  cases  of  poison 
duo  to  ice-cream.  Professor  Vaughan  concludes 
from  his  studies  that  tyrotoxicon  and  diazobenzol 
are  identical.  To  a  large  cat  a  small  bit  of  diazo- 
benzol nitrate  was  given,  dissolved  in  water.  In 
a  few  minutes  the  animal  began  retching,  and  in 
three-quarters  of  an  hour  it  vomited  freely,  and 
later  was  purged.  The  stomach,  when  opened, 
was  found  to  contain  a  frothy  fluid,  and  its  mu- 
cous membrane  was  blanched.  Thus,  not  only 
were  the  symptoms  identical  with  those  of  tyro- 
toxicon, but  the  post-mortem  appearance  was  the 
same  as  that  observed  in  cats  poisoned  with  tyro- 
toxicon obtained  from  cheese,  milk,  and  ice-cream. 
From  some  oysters  which  poisoned  nearly  seventy 
people  in  Michigan  lately,  Professor  Vaughan  ob- 
tained the  tests  for  diazobenzol.  The  symptoms 
produced  by  the  oysters  were  identical  with  those 
observed  after  eating  poisonous  cheese,  ice-cream, 
and  milk.  It  is  altogether  likely  that  the  active 
agent  in  all  those  foods  which  when  partly  pu- 
trid produce  the  same  group  of  symptoms,  is 
diazobenzol,  probably  combined  with  different 
acids.  Professor  Vaughan  is  now  experimenting 
with  the  hope  of  ascertaining  the  nature  of  the 
micro-organism  which  produces  this  poison,  but 
is  not  yet  ready  to  make  any  definite  report  It 
seems  to  be  a  germ  which  develops  best  in  the 
absence  of  air,  or  with  only  a  limited  supply  of 
air. 


m 

We  are  now  approaching  the  season  when 
the  attention  of  teachers  and  pupils  alike  is  turned 
toward  the  important  matter  of  examinations. 
Review-work  is  begun,  and  there  is  a  general 
arranging  and  polishing-up  of  knowledge  in  an- 
ticipation of  the  annual  test.  Since  examinations 
play  so  important  a  part  in  our  educational  in- 
stitutions from  primary  school  to  college,  it  is 
fitting  that  they  should  be  the  subjects  of  special 
thought  and  attention.    For  this  reason  we  print 
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this  week  the  instructive  paper  of  Mr.  Carr,  and 
shall  follow  it  shortly  with  a  discussion  on  the 
function  and  conduct  of  examinations,  to  be  par- 
ticipated in  by  well-known  educators.  The  for- 
mulation of  some  test  of  knowledge  that  will 
avoid  in  as  large  a  measure  as  possible  the  evil 
practice  of  *  cramming '  is  what  is  wanted.  In 
this  matter  perhaps  the  schools  might  take  a  leaf 
out  of  the  experience  of  the  universities,  and  make 
the  passing  or  not  of  an  examination  depend 
largely  upon  some  original  work  which  shall  in- 
volve the  principles  sought  to  be  conveyed  in  the 
-class-room  instruction.  The  system  of  marking 
we  believe  to  be  unsound  in  theory,  and  vicious  in 
practice ;  and  to  its  operations  we  ascribe  many  of 
the  ill  effects  now  observed  to  follow  from  com- 
petitive examinations.  But  the  subject  is  a  large 
one,  and  we  commend  it  to  the  careful  thought  of 
our  readers. 

Professor  Jowett  of  Oxford,  than  whom  no 
Englishman  is  better  known  for  his  interest  and 
activity  in  educational  matters,  is  a  strenuous  ad- 
vocate of  state  aid  to  education  ;  and  that,  too, 
not  in  the  direction  of  elementary  education  alone, 
as  is  proposed  in  this  country,  but  in  the  form  of 
direct  subventions  to  the  so-called  university  col- 
leges. Ten  such  colleges  now  exist  in  England, 
seven  of  them  having  been  founded  during  the 
past  decade.  If  two  or  three  more  are  added, 
then  provision  will  have  been  made  for  all  the 
cities  having  over  one  hundred  thousand  inhabit- 
ants. The  cost  of  the  education  in  these  col- 
leges is  about  twelve  pounds  annually,  —  a  sum 
not  only  greater  than  the  students  can  afford  to 
pay,  but  a  good  deal  less  than  will  suffice  to  keep 
the  institutions  in  their  present  state  of  efficiency. 
"  The  financial  prospect  of  these  colleges,"  says  Dr. 
Jowett,  "  is  therefore  the  reverse  of  hopeful.  It 
is  practically  impossible  to  support  them  by  vol- 
untary subscriptions.  They  do  not  appeal  to  the 
humane  or  religious  feelings  of  mankind,  like  hos- 
pitals or  churches  ;  and  there  are  many  who  think 
that  the  ambition  of  the  poorer  classes  to  have  a 
better  education  ought  not  to  be  encouraged."  Dr. 
Jowett  touches  on  the  many  and  varied  benefits 
conferred  by  these  university  colleges  not  only  on 
the  places  in  which  they  are  situated,  but  on  the 
country  at  large,  and  urges  that  the  sum  asked 
for  from  the  state  is  not  large,  and  that  it 
would  be  given  to  those  who  have  done  all  they 
can  to  help  themselves,  that  it  might  be  propor- 
tioned to  subscriptions  raised  in  the  various  local- 


ities, and  that  no  new  principle  is  involved.  "  No 
principle  of  political  economy  forbids  the  applica- 
tion of  public  money  to  the  education  of  those 
who  cannot  afford  to  educate  themselves.  Such 
an  expenditure  is  really  one  of  the  best  affairs  of 
business  in  which  a  nation  can  engage."  There  is 
some  prospect,  we  understand,  of  Dr.  Jowett's 
plea  being  effective,  at  least  in  some  degree. 


An  interesting  article  on  '  Realistic  and  dra- 
matic methods  im  teaching  geography,'  by  William 
Jolly,  appears  in  the  March  and  April  numbers  of 
the  Scottish  geographical  magazine.  The  author 
urges  that  the  mechanical  method  of  teaching 
now  in  general  use  be  abandoned,  and  that '  things 
should  be  taught,  not  words.'  He  thinks  that  in 
the  initiatory  stages  the  use  of  the  text-book  should 
be  entirely  dispensed  with,  and  that  all  teaching 
should  be  based  on  the  use  of  the  map  and  of 
models.  For  showing  the  elementary  features  of 
the  earth's  surface,  he  would  use  models,  —  water 
poured  on  a  table,  to  show  the  relations  between 
land  and  water,  and  clay  or  sand  to  show  the 
phenomena  of  relief.  He  would  then  proceed  to 
explain  the  use  of  the  map.  We  are  of  the 
opinion,  that,  as  far  as  possible,  the  natural  phe- 
nomena of  the  country  should  be  made  use  of 
for  illustrative  purposes,  as  models  frequently 
give  rise  to  ideas  as  incorrect  as  those  produced 
by  mere  description.  Good  pictures,  even,  might 
be  found  more  serviceable  than  clay  and  sand. 
Mr.  Jolly  emphasizes  the  necessity  of  thoroughly 
teaching  the  use  and  meaning  of  maps  as  showing 
the  geographical  phenomena  of  a  country,  as  well 
as  the  usefulness  of  illustrating  these  phenomena 
by  means  of  pictures  and  collections  from  different 
countries.  This  method  has  been  adopted  in  many 
schools  of  Germany  and  Switzerland.  We  notice 
in  the  latest  issue  of  the  Journal  of  the  Aarau 
geographical-commercial  society,  that  this  system 
is  being  supported  by  the  Swiss  geographical  so- 
ciety. The  Aarau  society  has  arranged  a  collec- 
tion of  photographs,  products,  etc.,  of  different 
countries,  and  sends  it  to  the  schools  of  Switzer- 
land by  turns,  for  use  in  geographical  instruction. 
The  St.  Gallen  society  has  recently  resolved  to 
take  part  in  this  enterprise,  and  has  arranged  a 
similar  collection  for  circulation  in  the  schools  of 
eastern  Switzerland.  The  principal  difficulty  in 
teaching  the  use  of  the  atlas,  and  of  making  it 
the  basts  of  geographical  instruction,  is  the  lack  of 
a  uniform  atlas.    This  question  was  discussed  by 
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the  German  Geographentag  on  April  17.  After  a 
long  discussion,  it  was  decided  that  the  use  of 
different  atlases  in  one  class  was  detrimental  to 
the  success  of  the  teaching  of  geography,  it  pre- 
venting a  thorough  explanation  of  the  meaning 
of  the  map,  the  material  contained  in  the  maps 
being  too  different  in  different  atlases. 


The  reports  of  the  Sonora  earthquake  are 
still  very  incomplete.  As  far  as  can  be  seen  from 
the  meagre  notes  published  in  the  daily  papers, 
the  Sierra  Madre,  which  forms  the  boundary  be- 
tween the  states  of  Sonora  and  Chihuahua,  was 
the  centre  of  activity.  The  towns  and  villages  on 
the  Rio  de  Batepito  on  its  western  side,  and  those 
on  the  Rio  Corralitos  on  its  eastern  side,  suffered 
most  severely.  In  the  former  valley,  reports  of 
loss  of  property  and  life  come  from  Oposura 
(Moctozuma)  on  the  Rio  de  Soyopa  and  Babiose. 
There  are,  however,  two  places  of  that  name,  — 
one  on  the  Rio  de  Batepito,  one  in  the  Sierra 
Madre.  On  the  east  side  Corralitos  and  Cases 
Grandee  suffered  severely.  As  the  district  lies  mid- 
way between  the  Sonora  and  Mexican  railways, 
news  travels  slowly,  and  the  reports  are  much 
retarded.  The  first  shock  occurred  on  May  8,  and 
was  followed  by  other  violent  tremors,  the  latest 
reported  being  on  May  8.  The  accounts  of  vol- 
canic eruptions  are  very  doubtful,  as  it  seems  that 
the  steam  from  hot-springs  and  the  smoke  of  forest- 
fires  have  been  mistaken  for  eruptions.  There 
are  three  lines  of  volcanoes  in  this  district,  —  the 
New  Mexican  line  of  extinct  volcanoes ;  the  line 
of  California,  which  meets  the  former  at  the  head 
of  the  Gulf  of  California  ;  and  the  Mexican  line, 
which  runs  from  Orizaba  to  the  Revilla  Gigedo 
Islands.  It  contains  several  active  volcanoes. 
There  are  no  signs  of  disturbances  of  any  of  these 
volcanoes  during  the  earthquake,  while  one  report 
refers  to  an  eruption  near  the  boundary  of  Guate- 
mala. The  shocks  were  felt  in  southern  Arizona, 
New  Mexico,  and  Texas,  but  not  so  strongly  as  in 
Sonora. 


THE  EXPLORATION  OF  THE  ANTARCTIC 

REGIONS. 

During  a  period  when  explorations  were  most 
vigorously  carried  on  in  all  other  parts  of  the 
world,  the  antarctic  region  remained  as  unknown 
as  it  had  been  for  a  long  time.  Since  Cook,  by 
his  voyages,  had  proved  the  non-existence  of  an  ex- 
tensive Terra  Australia,  which  former  geographers 
supposed  to  occupy  a  great  pare  of  the  southern 


hemisphere,  nothing  worth  mentioning  was  done 
until  the  beginning  of  the  present  century.  After 
peace  had  returned  to  Europe,  which  had  been 
shaken  by  revolutions  and  wars,  polar  explorations 
were  resumed  :  Parry,  Ross,  Lyon,  Scoresby,  and 
Franklin  enlarged  our  knowledge  of  the  arctic  re- 
gions ;  while  Bellingshausen,  Biecoe,  Balleny, 
Wilkes,  Dumont  D'Urville,  and  James  Ross  ex- 
plored the  antarctic  seas.  But  this  period  of 
lively  activity  in  the  southern  hemisphere  did  not 
extend  over  more  than  twenty- five  years,  from 
1810  to  1848.  After  that  time  the  enthusiasm  for 
arctic  travel  reached  its  highest  pitch  in  the  nu- 
merous attempts  to  rescue  Franklin  or  to  ascertain 
the  fate  of  his  unfortunate  expedition ;  but  the 
antarctic  seas  have  never  been  visited  again,  and 
our  knowledge  has  not  been  increased  since  the 
period  mentioned. 

It  was  not  until  quite  recently  that  new  efforts 
were  made  to  revive  the  interest  in  antarctic  ex- 
ploration. Maury  tried  to  organize  an  expedition, 
but  it  was  in  vain  :  he  was  unable  to  find  any 
support,  either  in  England  or  in  America.  The 
revival  of  interest  is  chiefly  due  to  the  efforts  of 
G.  Neumayer  of  Hamburg,  whose  frequent  and 
energetic  appeals  had  the  effect  of  arousing  many 
societies  from  their  inactivity,  and  of  awakening 
a  new  interest  in  the  problems  of  antarctic  geog- 
raphy. It  was  in  1861,  when  Neumayer  was  di- 
rector of  the  observatory  of  Melbourne,  that  he 
tried  to  work  for  renewed  explorations  in  those 
regions.  Since  that  time  he  has  continued  to  do 
so  with  unabating  perseverance,  and  his  frequent 
addresses  and  writings  on  the  subject  have  princi- 
pally created  the  present  interest  in  antarctic  ex- 
ploration. In  1885  the  German  Geographentag 
discussed  the  subject  very  fully,  and  expressed 
itself  in  favor  of  renewed  explorations  in  the 
antarctic  regions.  In  the  same  year  Admiral  E. 
Ommanney  brought  the  matter  before  the  geo- 
graphical section  of  the  British  association,  and  a 
committee  was  appointed,  which  reported  favor- 
ably on  the  matter.  This  example  was  followed 
by  the  Scottish  geographical  society  and  the  Royal 
society  of  Edinburgh.  Later  on,  the  Royal  society 
of  Victoria  discussed  the  subject,  and  issued  a 
report,  in  which  they  express  the  willingness  of 
the  Australasian  colonies  to  render  assistance  to 
an  imperial  expedition  if  decided  on,  and  the  in- 
tention of  the  committee,  meantime,  to  arrange 
for  the  despatch  to  the  antarctic  regions  of  a  steam- 
whaler,  with  a  small  staff  of  observers,  for  the 
purpose  of  discovering  some  safe  winter  harbor 
for  the  projected  expedition.  The  latest  news  is 
that  Nordenskjdld  proposes  an  expedition  which 
is  to  last  eighteen  months. 

At  this  moment,  when  we  may  hope  that  the 
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exploration  of  the  antarctic  regions  will  be  re- 
sumed, it  will  be  of  interest  to  review  the  history 
of  former  expeditions.  Cook  had  expressed  the 
opinion  that  it  was  impossible  to  approach  the 
land  which  he  supposed  to  exist  around  the  pole, 


sent  out  Captain  Bellingshausen,  who  discovered 
Alexander  Island  and  the  isolated  Peter  Island. 
The  results  of  his  explorations,  which  were  pub- 
lished at  St.  Petersburg  in  1881,  did  not  become 
known  until  some  years  later,  as  frequently  is  the 


on  account  of  the  heavy  masses  of  ice  met  with. 
It  was  his  opinion  that  there  could  originate  only 
on  an  extensive  land.  Almost  half  a  century  had 
passed,  and  no  new  attempt  had  been  made  to  con- 


tinue his  explorations,  when  Nicola.ua  I,  of  Russia      from  i 


case  with  books  written  in  Russian.  He  was  fol- 
lowed by  Weddell  in  1822,  who,  on  a  sealing  voy- 
age south-east  of  South  Shetland  Islands,  reached 
latitude  74"  15'  south,  where  he  found  the  sea  free 


tvigable,  and  abounding  with  whales 
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and  birds.  For  ten  yeais  we  do  not  hear  of  any 
further  attempts.  Then  one  Mr.  Enderby  of  Lon- 
don fitted  oat  several  vessels,  and  sent  them  to 
the  Antarctic  Ocean  for  sealing  and  exploring 
purposes.  The  first  expedition,  in  1880,  was  un- 
der command  of  Captain  Biscoe,  who  discovered 
the  coast  of  Graham  Land  and  Enderby  Island. 
He  was  followed  by  Kemp  in  1834,  who  discovered 
Kemp  Island.  The  problem  of  the  south  pole 
then  suddenly  attracted  the  attention  of  all  nations. 
Balleny,  who  commanded  another  of  Enderby's 
expeditions,  discovered  in  1889  the  volcanoes  of 
Balleny  Island  and  Clarie  and  Sabrina  Land,  —  two 
points  of  the  extensive  Wilkes  Land,  the  existence 
of  which  was  later  on  so  much  contested. 

In  the  following  year,  Dumont  d'Urville  came 
in  sight  of  Adelie  Land,  which  is  situated  between 
the  eastern  and  western  discoveries  of  Balleny. 
He  estimated  the  height  of  the  land  to  be  about  8,500 
feet.  It  is  covered  with  ice,  and  no  bare  patches 
were  seen.  On  effecting  a  landing,  however,  he 
found  some  rocks,  which  proved  it  to  be  land,  and 
not  drifting  ice.  Later  on,  he  sighted  Clarie  Land, 
which  he  describes  as  an  ice  wall  four  hundred 
feet  in  height.  In  1838,  d'Urville  had  visited 
Graham  Land,  without  making  noteworthy  dis- 
coveries. In  the  same  year,  when  d'Urville  made 
his  discoveries  south  of  Australia,  Wilkes  visited 
that  region,  and  sailed  all  along  the  coast  of  the 
land  which  bears  his  name  to-day.  Ashe  did  not 
approach  it  very  closely,  some  of  his  land  may 
have  been  drifting  ice.  Ross,  on  his  expedition  of 
1840-45,  sailed  over  the  place  east  of  Balleny 
Islands,  where  Wilkes  had  put  land  on  bis  map. 
In  1842  Roes  reached  latitude  78°  10'  south,  the 
farthest  point  ever  reached.  He  discovered  the 
highlands  of  Victoria  Land,  with  volcanoes  12.000 
feet  in  height,  and  sailed  along  the  formidable  ice 
wall  which  he  found  attached  to  the  eastern  side 
of  this  land.  His  voyage  is  by  far  the  most 
prominent  among  the  antarctic  expeditions,  on 
account  of  the  experience  of  the  commander  in 
ice  navigation,  hiB  perseverance  and  boldness,  and 
the  valuable  observations  on  the  physical  geogra- 
phy and  topography  of  the  antarctic  regions. 

On  the  accompanying  map  the  most  southern 
points  reached  by  these  explorers  are  connected  by 
a  broken  line  which  includes  the  unknown  area 
around  the  south  pole. 

Except  the  short  journeys  of  Moore  in  1845,  and 
Nares  in  1874,  no  further  attempts  to  penetrate 
into  the  Antarctic  Ocean  have  been  made.  It  seems 
that  the  singularity  of  phenomena  presented  in 
the  antarctic  regions  did  not  excite  as  much  inter- 
est as  did  those  of  regions  the  borders  of  which 
were  known.  Here  the  fragmentary  state  of  our 
knowledge  was  brought  to  mind  whenever  vague 


news  of  the  unknown  parts  reached  us,  while  no 
reports  from  the  icy  south  pole  kept  up  the  faint 
interest  it  may  have  attracted  at  one  time. 

The  geographical  problems  of  this  part  of  the 
world,  nevertheless,  are  of  the  greatest  impor- 
tance. It  is  well  known  that  the  polar  regions, 
particularly  the  south  polar  region,  regulates 
the  circulation  of  the  oceans,  and  that  its  cur- 
rents  must  be  studied  before  it  will  be  possible 
to  understand  thoroughly  the  currents  of  the 
southern  hemisphere.  The  distribution  of  land 
and  water,  the  depth  of  the  ocean,  the  amount  of 
ice,  its  thickness  and  distribution,  must  be  studied 
for  this  purpose.  Besides  this,  the  meteorological 
phenomena  of  the  southern  hemisphere  depend  on 
those  of  the  antarctic  region,  and  our  knowledge 
of  the  meteorology  of  the  earth  will  be  incomplete 
until  such  phenomena  of  the  south  polar  region 
are  thoroughly  studied.  The  southern  hemisphere 
is  to  a  great  extent  covered  by  the  ocean,  and  the 
land  consists  of  narrow  strips  which  have  no  great 
effect  on  the  physical  phenomena  of  the  atmos- 
phere :  therefore  they  are  not  so  complicated  as 
those  of  the  northern  hemisphere,  and  their  study 
will  further  the  theory  of  meteorology.  It  is 
hardly  necessary  to  mention  the  importance  of 
researches  on  terrestrial  magnetism  in  the  antarctic 
regions.  The  important  bearing  of  these  problems 
on  practical  questions  cannot  be  overrated.  The 
seaman  cannot  dispense  with  the  knowledge  of  the 
currents,  winds,  and  magnetic  elements,  and  there 
is  hardly  a  class  of  people  who  will  not  be  bene- 
fited by  the  progress  of  meteorology. 

But,  besides  this,  the  scientific  problems  of  the 
antarctic  regions  are  of  great  importance.  It  is 
possible  that  in  former  times  the  arctic  zone 
was  a  centre  from  which  the  organisms  of  the 
present  period  spread  over  the  northern  hemi- 
sphere. It  will  be  important  to  know  whether  the 
south  polar  zone  played  a  similar  part  in  the 
southern  hemisphere.  The  formation  of  the  an- 
tarctic ice  is  probably  very  different  from  that  of 
the  arctic  ice,  because  the  summer  temperature 
seldom  rises  to  the  freezing-point.  The  glaciation 
of  this  region  is  extremely  extensive,  and  its  in- 
fluence on  the  formation  of  the  surface  of  the 
land  can  best  be  studied  there.  Our  knowledge  of 
the  geography  of  the  earth  will  remain  a  frag- 
ment so  long  as  an  area  of  this  extent  remains 
unknown,  particularly  as  the  physical  geography 
of  the  southern  hemisphere  depends  to  a  great  ex- 
tent on  that  of  this  region.  From  this  stand-point, 
the  resumption  of  antarctic  explorations  is  even 
more  important  than  the  continuation  of  arctic 
expeditions.  Fortunately  the  chances  of  success 
are  very  good,  as  the  Antarctic  Ocean  seems  to  be 
far  more  navigable  than  the  arctic  seas.     The  ice 
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is  not  obstructed  by  land,  and  therefore  spreads 
more  readily,  leaving  open  water  for  the  ships  to 
pass  through.  Whalers  and  sealers  are  carrying 
on  a  successful  hunt  in  the  Antarctic  Ocean,  and 
undoubtedly  an  expedition  would  open  new 
grounds  to  them.  It  is  to  be  hoped  that  the  in* 
terest  in  antarctic  exploration  which  manifests 
itself  in  all  parts  of  the  world  will  lead  to  a  new 
period  of  discoveries  in  the  ice-bound  seas  of  the 
south  pole. 

HEALTH  MATTERS. 
Distillery  milk. 

The  raid  made  by  the  officers  of  the  New  York 
board  of  health,  on  the  cow-owners  who  bring 
milk  to  the  city  from  animals  fed  on  distillery 
swill,  has  awakened  a  new  interest  in  this  subject, 
which  Science  has  discussed  for  the  past  two 
weeks. 

For  the  benefit  of  those  who  are  not  informed, 
it  may  be  well  to  explain  what  distillery  swill  is, 
and  why  it  is  regarded  as  objectionable  food  for 
milch-cows.  In  the  manufacture  of  whiskey  from 
rye,  wheat,  or  Indian-corn,'  the  ground  grain,  to- 
gether with  malt,  is  placed  in  a  tub  with  hot 
water.  The  diastase  present  in  the  malt,  acting 
as  a  ferment  on  the  starch  of  the  grain,  changes 
it  into  glucose.  After  cooling,  yeast  is  added, 
and  fermentation  takes  place,  resulting  in  the 
conversion  of  the  glucose  into  alcohol  and  car- 
bonic acid.  The  contents  of  the  tub  are  then 
placed  in  a  still  and  the  alcohol  is  distilled  off. 
The  refuse  is  distillery  waste  or  swill.  In  the 
above  process,  most  of  the  starch  has  been  changed 
into  glucose.  The  swill  contains  a  small  amount 
of  starch,  together  with  cellulose,  gluten,  and 
some  dextrine.  The  quantity  of  water  in  swill  is 
very  large,  varying  from  seventy-five  to  ninety- 
five  per  cent. 

It  will  be  seen  from  the  above  statement,  that, 
in  order  to  get  a  sufficient  amount  of  nutriment, 
a  cow  feeding  on  distillery  swill  must  take  into 
the  stomach  a  very  large  amount  of  this  waste, 
so  large  a  proportion  being  water,  and  that  in  so 
doing  the  amount  of  carbohydrates  taken  is  entirely 
inadequate  to  the  demands  of  the  system  ;  and 
this  want  must,  of  necessity,  result  in  a  deteriora- 
tion of  the  animal's  health,  and  indirectly  of  the 
milk  which  it  produces.  It  is  an  unnatural  food 
for  cows,  as  is  shown  by  their  dislike  of  it  when 
first  it  is  given  them.  In  fact,  in  order  to  make 
them  eat  it,  they  must  first  be  starved.  Hassal 
quotes  Harley  as  saying  that  "  brewers*  and  dis- 
tillers' grains  and  distillers'  waste  make  the  cattle 
1  grain-sick,'  as  it  is  termed,  and  prove  injurious 
to  the  stomach  of  an  animal.     It  has  been  ascer- 


tained, that,  if  cows  are  fed  upon  these  grains,  etc., 
their  constitutions  become  quickly  destroyed." 

The  effect  of  taking  so  large  a  quantity  of  fluid 
by  the  animal  is  to  increase  the  quantity  of  the 
milk-secretion  and  at  the  same  time  to  cause 
diarrhoea.  We  have  stated  tbat  the  quality  of 
the  milk  produced  from  cows  fed  on  distillery 
swill  is  very  inferior.  In  support  of  this  state- 
ment, we  quote  some  analyses  made  by  Dr.  E.  H. 
Bartley,  chief  chemist  of  the  Brooklyn  board  of 
health.  In  a  report  made  by  him  he  says,  "  The 
effect  upon  the  composition  of  the  milk,  of  feed- 
ing cows  on  distillery  or  vinegar  swill,  is  shown 
by  the  following  analysis  of  three  samples  of 
swill-milk  recently  made  by  me,  as  compared  with 
normal  milk  of  cows  fed  on  ordinary  food  :  — 


First. 

Second. 

Third. 

Average  of 

800  analyses 

of  normal 

milk. 

Specific  gravity 
Water 

• 

1,080.60 

89.46 

10.64 

9.08 

8.88 

6.78 

1,080.10 

88.68 

11.38 

8.08 

8.74 

6.66 

1,081.60 

87.66 

18.84 

8.66 

4.11 

6.6B 

1,031.00 
87.41 

Solids 

18.59 

Pat 

8.66 

Sugar 

4.88 

Caseine  and  ash 

4.46 

It  will  be  seen  from  these  analyses  that  the  fat 
and  sugar  are  both  deficient  in  the  milk  of  the 
cow  fed  on  distillery  swill,  while  the  caseine  is  in- 
creased. This  is  just  what  would  be  expected 
from  the  character  of  the  food.  When  it  is  re- 
membered that  human  milk  contains  more  sugar 
and  fat  than  normal  cow's-milk  and  much  less 
caseine,  we  can  readily  understand  what  the  effect 
of  such  milk  must  be  upon  small  children  fed 
upon  it.  The  amount  of  caseine  being  great,  the 
curd  of  the  milk  is  increased  and  the  digestion 
made  more  difficult.  When  such  milk  is  rendered 
slightly  acid,  or  is  allowed  to  coagulate  spontane- 
ously, a  marked  difference  is  noticed  in  the  char- 
acter of  the  curd  formed,  from  that  produced  in 
normal  milk.  In  the  former  the  curd  is  tough 
and  hard,  and  shakes  to  pieces  with  greater  diffi- 
culty ;  so  much  so,  that  I  have  been  able  in  a  few 
cases  to  identify  swill-milk  by  this  property  of  the 
curd.  In  order  to  make  such  a  milk  agree  in 
composition,  even  roughly,  with  human  milk,  one 
and  one-half  quarts  of  water  must  be  added  to 
one  quart  of  milk,  and  then  cream  and  sugar 
added  to  supply  these  ingredients ;  for,  after  the 
water  has  been  added  to  dilute  the  caseine,  the 
mixture  would  contain  about  one-fifth  the  neces- 
sary quantity  of  sugar,  and  about  one-fourth  the 
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necessary  fat,  to  say  nothing  of  the  normal  inor- 
ganic salts.  It  must  be  remembered  that  those 
milkmen  who  keep  cows  have  a  large  demand  for 
•  one  cow's  milk '  to  supply  food  for  small  chil- 
dren, and  consequently  this  milk  is  more  likely  to 
be  given  to  children  than  to  adults,  with  all  the 
evil  consequences  which  must  follow.  This  fact 
makes  it  imperative  that  such  milk  should  be 
strictly  kept  from  the  market." 

In  support  of  the  statement  which  we  have 
made,  that  distillery  milk  is  injurious,  the  follow- 
ing history  is  given.  In  August,  1882,  a  child 
four  months  old  died  in  Brooklyn.  At  the  au- 
topsy the  stomach  was  found  to  contain  coagu- 
lated milk  and  a  firm  lump  over  three  inches  in 
diameter.  The  stomach  was  reddened.  The  in- 
testines contained  a  pale  slimy  materia)  character- 
istic of  inflammation.  Its  membrane  was  studded 
with  enlarged  glands.  In  the  opinion  of  the 
pathologist  who  made  the  autopsy,  Dr.  Leuf, 
death  was  due  to  exhaustion,  —  a  result  of  gastro- 
enterocolitis,  augmented  by  the  presence  in  the 
stomach  of  the  firm  clot  of  coagulated  milk, 
which  was  too  firm  for  the  child  to  vomit  up  or 
pass  down  into  the  gut.  and  therefore  acted  as  a 
foreign  body  and  irritant.  The  mother  said  the 
child  was  fed  on  '  one  cow's  milk.'  Dr.  Bartley 
analyzed  the  milk,  and  found  it  to  be  'swill' 
milk.  Its  analysis  was,  water,  89.46 ;  fat,  2.03 ; 
sugar,  2.83 ;  caseine  and  salts,  5.74 

In  commenting  on  the  above  fatal  result,  Dr. 
Bartley  says,  "  Swill-milk  does  not  coagulate  as 
readily  as  ordinary  milk,  but  the  curd  formed  is 
much  firmer  and  less  easily  disintegrated  in  the 
former  than  in  the  latter.  In  most  cases  the  flavor 
of  the  swill  can  be  tasted  in  the  milk  after  it  has 
stood  some  hours  in  a  corked  bottle."  Dr.  Bart- 
ley, as  a  result  of  his  study  of  the  subject,  says  in 
regard  to  the  feeding  of  swill  to  cows,  "It  is  a 
practice  which  we  cannot  condemn  to  j  strongly, 
a  practice  which  undoubtedly  adds  largely  to  the 
digestive  troubles  of  infancy  and  childhood,  and 
especially  to  the  cases  of  cholera  infantum  so 
called,  in  the  summer  months." 

In  the  first  annual  report  of  the  New  York  state 
dairy  commissioner,  E.  W.  Martin,  chemist,  says, 
"  Various  kinds  of  unhealthy  foods  will  produce 
milk  not  only  abnormal  in  the  proportions  of  its 
constituents,  but  in  its  reactions  ;  and  such  milk 
must  be  considered  unhealthy,  although  produced 
by  an  apparently  healthy  animal  :  as,  for  instance, 
the  use  of  distillery  swill. '• 

In  connection  with  this  subject,  it  may  be  of  in- 
terest to  consider  for  a  moment  the  mortality 
among  infants,  and  its  principal  factor.  In  five 
months  from  June  1,  1884,  259  children  under  five 
years  of  age  died  in  New  Haven,  of  which  num- 


ber, 111  were  from  diarrhoea.  The  particulars  of 
thirteen  cases  were  not  ascertained ;  but  of  the  96 
cases  whose  histories  were  obtained,  14.3  per  cent 
were  children  nureed  by  their  mothers ;  77.5  per 
cent  were  bottle-fed  wholly  or  in  part  from  the 
time  they  were  two  months  old  ;  8. 2  per  cent  were 
children  who  were  longer  nursed  than  the  others, 
but  were  bottle-fed  at  the  time  they  were  taken 
sick.  Published  statistics  seem  to  show  that  a 
large  majority  of  those  who  die  in  infancy  are  fed 
by  hand,  that  is  to  say,  on  cow's-milk.  In  coun- 
tries where  the  death-rate  under  one  year  of  age 
is  least  (under  15  per  cent  in  Norway,  Sweden, 
and  Ireland),  the  practice  of  hand-feeding  is  al- 
most unknown  ;  while,  on  the  other  hand,  where 
hand-feeding  is  the  rule,  as  in  Lower  Bavaria  and 
the  Palatinate,  50  per  cent  of  the  children  die  be- 
fore reaching  the  age  of  one  year.  From  this  view 
of  the  subject,  the  importance  of  the  purity  of  the 
milk-supply  cannot  be  exaggerated,  and  all  public- 
minded  citizens  can  do  good  service  by  fostering 
a  public  opinion  which  will  sustain  boards  of 
health  in  their  efforts  to  suppress  traffic  in  swill- 
milk. 


Aniline  treatment  of  consumption.  —  A  new 
treatment  of  consumption  has  been  proposed  by 
Professor  Kremianski  of  Russia.  It  having  been 
demonstrated  that  the  most  dilute  solutions  of 
aniline  were  fatal  to  the  tubercle  bacillus, 
Kremianski  suggested  that  aniline  might  be  in- 
haled so  that  it  would  enter  the  circulation  and  also 
come  in  contact  with  the  diseased  pulmonary  tis- 
sue, and  destroy  the  bacilli  wherever  they  might 
be.  As  a  result,  the  cavities  in  the  lungs  would  be 
converted  into  healthy  gianulating  ulcers  which 
might  be  expected  to  cicatrize.  The  Russian 
commission  which  was  appointed  to  investigate 
the  claims  of  this  new  method  of  treatment  has 
experimented  on  a  number  of  animals,  which 
were  fatally  affected  by  small  doses  of  aniline. 
The  commission  has  concluded  that  aniline  is  not 
harmless  to  animal  life,  but,  on  the  contrary,  very 
poisonous  indeed,  and  that  it  also. exerts  no  bene- 
ficial effect  on  phthisis.  Dr.  Nesteroff  tried  this 
treatment  upon  a  consumptive,  with  the  result 
that  he  became  rapidly  worse,  and  died  in  a 
fortnight.  It  is  more  than  probable,  that,  after  this 
report,  the  aniline  treatment  will  be  abandoned. 

SCARLET-FKVER-INFBCTED    MILK.  —  The     health 

officer  of  Edinburgh  has  recently  submitted  a  re- 
port of  the  facts  connected  with  an  epidemic  of 
scarlet-fever  in  that  city.  His  inquiry  was  with 
special  reference  to  the  connection  between  this 
outbreak  and  the  milk-supply,  and  has  resulted  in 
showing  that  the  affected  district  was  supplied 
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from  a  source  which  was  contaminated  shortly  be- 
fore the  commencement  of  the  epidemic.  The 
farm  where  the  disease  existed  was  daily  sending 
to  the  city  one  hundred  and  twenty  gallons  of  in- 
fected milk.  This  subject  has  been  considerably 
discussed  in  Edinburgh  recently,  and  a  letter  from 
a  physician  which  appeared  in  the  daily  press, 
recommending  that  all  milk  should  b6  boiled  five 
minutes,  has  resulted  in  the  general  adoption  of 
the  suggestion  throughout  the  city.  Scarlet-fever 
appears  to  be  very  prevalent  in  Edinburgh,  there 
having  been  at  one  time  one  hundred  and  ninety- 
nine  patients  in  the  city  fever-hospital. 

Yellow-fever  inoculaton.  —  Dr.  Urricoechea, 
surgeon  of  a  battalion  in  Colombia,  inoculated  five 
of  his  soldiers  for  the  prevention  of  yellow- fever. 
Twenty  minutes  after  the  operation  the  tempera- 
ture gradually  ascended  to  40°  C,  accompanied 
with  all  the  symptoms  of  yellow-fever.  This 
lasted  forty  hours,  at  the  expiration  of  which  the 
fever  and  all  attendant  symptoms  had  disappeared. 
At  the  present  time  the  inoculated  soldiers  are 
exposed  to  the  infection.  Dr.  Bustamente,  a 
physician  of  Cucuta,  Colombia,  reports  that  he 
has  inoculated  forty  persons,  and  in  many  of  them 
a  fever,  with  many  of  the  characteristics  of  yel- 
low-fever, has  presented  itself ;  this  fever,  devel- 
oped by  inoculation,  varying  several  tenths  of  a 
degree,  and  in  some  cases  ascending  to  41° C,  but 
never  presenting  the  most  grave  symptoms  of 
yellow-fever.  Dr.  Bustamente  says  that  the  re- 
sult of  his  observations  justifies  him  in  stating 
positively  that  the  fever  produced  by  inoculation 
is  attended  with  no  danger,  and  that  it  is  safe  to 
inoculate,  as  he  has  already  done,  persons  from 
the  age  of  two  years  upwards.  Many  of  the  per- 
sons inocu'ated  by  him  have  been  exposed  to 
yellow-fever,  and  in  no  case  has  the  fever  attacked 
them. 

Gelatine  liquefaction  by  bacteria.  —  Dr. 
Sternberg  has  been  studying  the  liquefaction  of 
gelatine  by  bacteria,  and  has  ascertained  that  it 
is  due  to  a  soluble  chemical  product  which  is 
formed  during  the  active  growth  of  the  liquefying 
organisms,  and  that  a  comparatively  small  amount 
of  this  substance  will  liquefy  gelatine  quite  inde- 
pendently of  the  living  organism.  Dr.  Sternberg 
expresses  the  hope  that  some  chemist  will  take  up 
the  question  with  a  view  to  ascertaining  the  exact 
nature  of  this  substance. 

Water-filtration.  —  A  very  interesting  series 
of  experiments  in  the  filtration  of  water  has  re- 
cently been  made  by  Dr.  G.  T.  Swarts,  and  re- 
ported by  him  to  the  Rhode  Island  medical  so- 
ciety. He  finds  that,  when  first  used,  some  filters 
successfully  remove  some  of  the  organisms  which 


the  water  contains,  but  that  tests  made  seventeen 
days  later  showed  in  every  instance  a  marked  in- 
crease in  the  number  in  the  filtered  as  compared 
with  the  un filtered  water.  In  one  case  the  un- 
filtered  water  contained  thirty-six  colonies,  and 
after  passing  through  the  filter  there  were  2,000 ; 
in  another  case  the  number  was  10,000.  An  ex- 
amination made  on  the  seventieth  day  showed  the 
number  of  colonies  increased  to  117,000.  The  ex- 
planation of  these  results  is,  that,  in  passing 
through  the  filter,  some  of  the  micro-organisms 
present  in  the  water  are  retained  in  the  filter,  and 
at  the  same  time  some  of  the  albuminoids  which 
are  present  are  also  retained.  These  latter  serve 
as  pabulum  for  the  micro-organisms,  and  the  lat- 
ter increase  enormously  under  these  favorable  con- 
ditions, and  water  subsequently  pas3ing  through 
the  filter  takes  them  up  in  large  numbers.  With 
every  possible  precaution  in  sterilizing  and  cleans- 
ing the  filter,  the  number  of  organisms  in  filtered 
water  exceeded  those  in  unfiltered  by  several 
thousands  ;  especially  is  this  marked  if  the  filter 
is  in  a  warm  room  or  in  proximity  to  a  hot- water 
pipe.  While  the  bacteria  ordinarily  found  in 
water  are  harmless,  still  it  is  possible  that  those 
of  cholera  or  typhoid  -fever  might  be  present  in 
drinking-water ;  and  the  practical  application  of 
these  observations  of  Dr.  Swarts  is,  that  such 
germs  would  not  only  not  be  filtered  out  in  the 
process  of  filtration,  but  that  their  number  would 
probably  increase  many  tiin<  s  in  the  filter  itself. 
The  filtration  of  water  is  therefore  of  no  use  when, 
the  presence  of  pathogenic  organisms  is  suspected ; 
and  recourse  should,  under  such  circumstances,  be 
had  to  boiling,  it  having  been  adundantly  demon- 
strated that  all  organisms  in  water  are  destroyed 
at  the  boiling-point,  if  that  temperature  is  main- 
tained for  one  hour. 


THE  HUMAN  FACULTIES. 
Mind  and  muscle. 

The  full  significance  of  the  modern  view  of  the 
relation  of  body  to  mind  is  well  brought  home  by 
the  success  of  a  recent  experiment  upon  a  dozen 
dull,  sluggish,  shiftless,  illiterate  inmates  of  the 
Elmira  reformatory.  The  men  were  not  exactly 
feeble-minded,  but  were  dull  and  stupid,  had  made 
no  progress  in  school-work,  and  seemed  incapable 
of  a  prolonged  mental  effort.  The  class  was 
formed  on  June  5  of  1886,  when  the  men  were,  on 
the  average,  22.9  years  old  ;  they  had  been  commit- 
ted for  rather  low  orders  of  crimes,  for  which  the 
law  would  have  impoeed  an  average  sentence  of 
about  seven  years ;  had  one  and  all  never  learned 
a  trade ;  and  exhibited  the  usual  amount  of  in- 
temperance, hereditary  taint,  and  lack  of  moral 
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development,  which  can  be  plainly  read  on  the 
typical  physiognomy  of  a  criminal.  Their  average 
weight  was  134  pounds ;  their  height,  5  feet  4} 
inches ;  and  chest-girth,  32|  inches.  They  were 
subjected  to  a  carefully  selected  and  weighed  diet, 
to  water  and  vapor  baths,  to  kneading  and  mas- 
sage ;  underwent  a  systematized  training  in  dumb- 
bell and  other  gymnastic  exercises  ;  were  drilled 
in  keeping  step  and  marching;  and  altogether 
lived  (outside  of  the  usual  shop-work)  very  much 
the  life  of  an  athlete  under  training.  As  was  to 
be  expected,  the  first  effect  was  a  decrease  in 
weight  (of  4.37  pounds  on  July  1) ;  but  on  Nov.  6, 
when  the  class  discontinued,  the  average  increase 
of  weight  was  1.23  pounds.  Their  muscles,  pre- 
viously soft  and  flabby,  were  now  hardened  and 
active ;  their  shuffling  gait  was  abandoned  for  an 
elastic  walk  ;  the  dull  and  stolid  look  gave  way  to 
a  brighter  and  more  intelligent  expression.  But  a 
special  object  was  to  see  the  effect  of  all  this  on  their 
mental  capabilities.  When  they  began,  one  could 
neither  read  nor  write ;  a  second  could  barely  do 
so ;  four  understood  long-division,  but  not  well 
enough  to  get  a  correct  answer ;  while  the  rest 
were  wrecked  before  finishing  simple  division. 
Their  average  work  in  the  school  register  prior  to 
this  experiment  was  45.25  out  of  a  possible  100  ; 
during  the  five  months  of  training  it  was  74.16. 
Add  to  this  the  statement  of  the  instructors,  that 
the  numbers  fail  to  express  the  real  improvement 
which  their  actions  and  spirit  portrayed,  and  one 
appreciates  the  real  success  of  this  valuable  exper- 
iment. Of  course,  the  dullards  were  not  made 
scholars,  and  to  mentally  awaken  men  of  23  is  a 
different  task  from  arousing  a  growing  boy  ;  but 
it  shows  that  even  in  this  low  type  of  humanity 
there  is  a  latent  mental  power  capable  of  being 
acted  upon  for  the  good  of  its  owner. 

The  rationale  of  this  process,  modern  physiology 
can  well  explain.  The  muscles  are  connected 
by  nerves  with  motor  centres  in  the  brain  :  they 
are  the  organ  of  the  will,  because  their  con- 
traction is  under  the  control  of  the  brain-centres. 
When  we  exercise  a  muscle,  we  not  only  make  it 
grow  and  develop,  but  we  also  strengthen  the 
brain-centre  that  controls  it.  The  language  of  the 
muscles  appeals  to  the  very  root  of  human  nature : 
the  first  step  in  educating  idiots  is  to  get  them  to 
move  their  limbs  in  an  orderly  way  and  at  com- 
mand, to  educate  their  motor  centres.  Just  so 
the  dull  brains  of  these  criminally  inclined  men 
can  be  best  aroused  by  arousing  their  motor  cen- 
tres. This  effects  a  more  vigorous  vitality  of  the 
whole  brain,  and  is  the  first  step  towards  a  higher 
psychic  life. 

Dr.  Wey,  to  whom  the  credit  of  this  painstak- 
ing work  belongs,  appends  to  his  story  separate 


photographs  and  a  composite  (unfortunately  a 
poor  one)  of  the  group  which  will  bear  out  the 
description  of  the  men  above  outlined. 


Traits  of  criminals.  —  An  Italian  scientist, 
Marro,  finds  that  criminals  are  more  apt  than 
normal  people  to  be  the  descendants  of  very  young 
and  of  very  old  parents  in  opposition  to  parents 
of  middle  age ;  and  the  same  is  true  of  the  in- 
sane. In  a  table  founded  on  1,865  normal  men, 
456  criminals,  and  100  insane,  8.8  per  cent  of  nor- 
mal men  were  born  of  parents  in  the  growing 
period  of  life,  66.1  per  cent  of  parents  in  the 
period  of  maturity,  and  24.9  per  cent  of  parents 
who  had  already  reached  the  declining  period  of 
life.  Similar  percentages  for  criminals  are  10.9, 
56.7,  and  32.2  ;  and  for  the  insane,  17.0,  47.0,  and 
86.0.  The  same  writer  also  finds  that  the  bodily 
temperature  of  criminals  is  slightly  higher  than 
that  of  normal  persons,  being  about  37°. 07  C.  in 
thirty  cases  which  he  examined. 

The  writing  and  printing  of  the  deranged. 
—  The  manuscripts  of  neuropaths  —  a  word  wide 
enough  to  include  the  slight  and  the  severe  dis- 
turbances of  mental  sanity  —  present  certain  typ- 
ical characteristics.  They  abound  in  italicised 
words  ;  in  exclamation-points  and  punctuations 
after  almost  every  word ;  in  frequent  use  of  cap- 
itals; in  various  sizes  of  writing,  particularly 
much  very  large  writing  ;  and  the  like.  It  is  not 
often  that  such  people  have  the  opportunity  of 
going  to  print  and  converting  the  compositor  to 
their  peculiar  system  of  typography.  M.  Richet 
prints  a  few  specimen  pages  of  such  an  author, 
and  counts  twelve  different  kinds  of  letters  in 
seventeen  lines,  besides  the  usual  capitals,  excla- 
mation-points, and  so  on,  in  great  abundance. 
All  this  is  significant  of  an  excited,  prancing  state 
of  mind,  closely  allied  to  delirium  and  mania. 

Colored  sounds.  —  Mr.  Gal  ton,  in  his  'In- 
quiries into  human  faculty,'  has  collected  a  num- 
ber of  very  interesting  and  strange  cases  of  per- 
sons to  whom  certain  sounds  always  call  up  certain 
colors.  In  one  case  a  whole  language  was  devel- 
oped for  translating  colors  into  sound  and  back 
again,  and  this  favored  individual  could  read 
words  out  of  a  wall-paper  pattern,  or  paint  a  pat- 
tern to  order  to  represent  a  word.  Two  French 
writers,  Lauret  and  Duchaussoy,  recently  de- 
scribe a  case  the  peculiarity  of  which  is  its  heredi- 
tary character.  The  gentleman  in  question  has 
colors  for  articulated  sounds,  but  not  for  musical 
ones.  Both  his  son  and  daughter  have  a  similar 
faculty.  The  father  and  daughter  agree  quite 
closely  on  the  colors  going  with  the  vowel  and 
consonant  sounds  ;  but  the  names  of  the  numerals 
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are  quite  exceptional.  While  words  seemed  col- 
ored to  them  only  when  spoken  very  slowly  and 
separately,  and  then  simply  take  on  the  colors  of 
the  component  sounds,  particularly  the  vowels, 
the  names  of  the  numerals  have  distinct  colors 
which  are  entirely  different  in  father  and  daugh- 
ter. Intense  thought  of  a  sound  can  bring  up 
the  color  just  as  really  hearing  it  does. 


EXPLORATION  AND  TRAVEL. 
Stanley' 8  march. 

Advices  from  Bansa-Manteka  (about  midway 
between  Banana  and  Stanley  Pool),  dated  March 
29,  say,  "  Mr.  Henry  M.  Stanley,  with  his  expedi- 
tion for  the  relief  of  Emin  Bey,  has  arrived  here. 
All  the  members  of  the  party  are  well.  Mr. 
Stanley  has  decided  to  take  a  route  by  way  of 
Stanley  Falls  for  Emin's  camp  at  Wadelai.  He 
will  restore  the  authority  of  the  International 
association  at  Stanley  Falls,  install  Tippo-Tip,  and 
afterward  ascend  the  Mburu,  which  is  now  known 
to  be  for  a  great  part  navigable.  At  the  point 
where  navigation  ceases,  the  caravan  will  start 
across  the  country,  striking  the  Albert  Nyansa  at 
Murswur,  where  Stanley  intends  to  form  a  forti- 
fied camp,  and  then  send  in  advance  boats  to 
inform  Emin  of  the  arrival  of  the  expedition,  and 
solicit  transportation  to  Wadelai  by  Emin's  two 
steamers.  The  caravan,  which  presents  an  impos- 
ing spectacle,  is  about  to  leave  here  for  Leopold- 
ville.  Four  bodies  consisting  of  twenty-five  men 
each,  commanded  by  Europeans,  will  go  in  ad- 
vance to  drive  off  the  marauders  infesting  the 
route.  The  association's  steamer  the  Stanley, 
the  Livingstone  mission  steamer  Henry  Read,  and 
the  trading  steamer  Florida,  will  wait  at  Leopold- 
ville  to  carry  the  expedition  to  the  upper  Kongo. 
The  enterprise  has  caused  a  sensation  among  the 
natives.  Many  men  from  the  factories  at  Banana 
and  Boma  are  flocking  to  join  the  expedition, 
news  having  spread  of  the  return  of  the  *  white 
prophet'  who  will  restore  older  among  the 
people." 

This  report  confirms  the  views  expressed  in 
some  letters  on  the  state  of  affairs  on  the  Kongo, 
published  by  the  Paris  geographical  society,  to 
which  we  referred  in  Science  of  April  1,  saying 
that  the  intercourse  on  both  banks  of  the  Kongo 
as  far  as  Stanley  Pool  was  interrupted  by  the 
natives  attacking  the  caravans.  Slow  though  the 
progress  be,  we  may  hope,  however,  that  the 
Kongo  association  will  succeed,  after  all,  in  open- 
ing central  Africa  to  commerce.  Even  the  bitter- 
est enemy  of  the  association  cannot  deny  that 
great  progress  has  been  made  since  the  first  steps 
of  opening  the  Kongo  route  were  taken.    Though 


the  aspect  is  not  so  glowing  as  the  association 
represents,  we  are  confident  of  the  final  success  of 
the  numerous  efforts  for  gaining  a  foothold  in  the 
Kongo  basin. 

Stanley's  route  leads  through  one  of  the  most 
unknown  parts  of  Africa,  the  exploration  of  which 
will  lead  to  the  discovery  of  the  watershed  be- 
tween the  upper  Kongo  and  the  Mvutan  N6ige. 


NOTES  AND  NEWS. 

The  Congress  of  German  teachers,  to  be  held 
at  Gotha  during  the  latter  part  of  this  month,  will 
discuss  the  following  questions :  1.  In  what  re- 
spects can  the  school  contribute  to  the  solution  of 
the  social  question  ?  2.  Is  the  standard  of  morality 
among  the  masses  higher  than  formerly,  and,  if 
so,  how  much  of  the  credit  of  this  is  due  to 
schools  ?  3.  What  external  circumstances  have  a 
beneficial,  and  what  have  a  detrimental,  effect 
upon  the  work  of  the  teacher?  4.  How  can  his- 
tory be  used  as  a  means  of  forming  character  ? 
5.  The  teacher  as  educator.  6.  Is  the  continuance 
of  public  examinations  desirable  or  not  ?  7.  The 
educational  value  of  singing.  8.  The  regular  hy- 
gienic inspection  of  the  school  by  a  physician.  9. 
Educational  walks  with  the  pupils  as  object-les- 
sons. 10.  Instruction  and  reading  books  on  the 
principle  of  the  Realschule.  11.  Discipline  the 
sine  qud  non  of  school-education.  12.  Refuges 
for  boys  and  girls.  13.  Reformatory  education. 
14.  The  education  of  girls.  15.  The  need  for  a 
general  simplification  in  the  present  spelling.  16. 
The  exercise  of  the  franchise  by  the  teacher,  both 
at  general  and  municipal  elections,  is  of  the  high- 
est importance. 

—  The  schools  of  Vienna  are  henceforth  to  give 
instruction  in  civics  as  part  of  the  regular  ele- 
mentary teaching.  This  step  is  taken  in  accord- 
ance with  a  municipal  decree. 

—  The  prize  of  25,000  francs,  offered  by  the 
King  of  the  Belgians  for  the  best  essay  on  the 
best  means  of  improving  the  study  and  the  teach- 
ing of  geography,  has  been  awarded  to  Anton 
Staubers,  professor  at  the  gymnasium  at  Augs- 
burg. 

—  Sir  Henry  Sumner  Maine,  well  known  as  the 
author  of  '  Early  history  of  institutions,'  '  Ancient 
law,'  and  '  Popular  government,'  has  been  chosen 
Whewell  professor  of  international  law  at  the 
University  of  Cambridge,  in  succession  to  Sir 
William  Vernon  Harcourt,  resigned. 

—  Lord  Rosebery  is  to  be  the  Liberal  candidate 
for  the  lord-rectorship  of  Glasgow  university  at 
the  next  election. 

—  Vienna  university  has  now  6,135  students  on 
its  books. 
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—  Harvard's  two  hundred  and  fiftieth  anniver- 
sary and  Columbia's  one  hundredth  seem  insignifi- 
cant when  we  read  that  the  University  of  Bologna 
will  next  spring  celebrate  the  eight  hundredth  an- 
niversary of  its  supposed  foundation,  the  exact 
date  of  which  is  not  known. 

—  M.  Bernard  Perey,  whose  books  on  infant 
and  child  psychology  have  been  so  successful,  is 
at  work  on  another  of  the  same  character,  en- 
titled '  La  petite  fille.' 

—  The  University  of  Utrecht  has  now  37  pro- 
fessors, —  theology,  4  ;  law,  7 ;  medicine,  9  ;  sci- 
ence, 10 ;  letters,  7,-7  lecturers,  and  5  privat- 
docents.  541  students  are  attending  the  univer- 
sity. 

—  After  a  heavy  shower  in  Washington  last 
week,  the  gutters  and  low  places  were  covered 
with  a  deposit  of  fine  yellow  powder.  Professor 
Ward  pronounced  it  vegetable  pollen,  which  came 
from  the  pine-trees  of  the  district.  It  was  very 
light,  and  was  carried  into  the  upper  regions  and 
washed  out  by  rain.  Professor  Ward  said,  "  It  is 
the  male  element  of  the  pine-trees,  which  usually 
shed  their  pollen  at  this  season.  It  consists  of 
minute  grains,  like  little  spores,  and  to  the  naked 
eye  looks  like  yellow  dust,  but,  subjected  to  the 
microscope,  the  grains  have  different  shapes, 
which  differ  with  the  varieties  of  pine.  It  is  com- 
mon wherever  pine-trees  exist." 

—  The  U.  S.  geological  survey  will  collect  all 
attainable  information  regarding  the  recent  earth- 
quakes in  Arizona.  Circular  letters  of  inquiry 
will  be  sent  to  residents  on  the  area  affected,  as 
usual.  The  disturbed  area  seems  to  be  a  circle  of 
some  four  hundred  miles  radius,  fully  one-quarter 
as  large  as  the  Charleston  earthquake,  and  nearly 
one-third  of  the  area  of  the  Riviera  earthquake  of 
last  February. 

—  Dr.  Sternberg  left.  May  8,  for  Rio  de  Janeiro, 
to  investigate  yellow-fever.  He  expects  to  return 
in  September. 

—  Houghton,  Mifflin  &  Co.  have  just  published, 
in  the  '  American  commonwealths '  series,  Prof. 
Alexander  Johnston's  history  of  Connecticut.  Lee 
&  Shepard  have  in  preparation  new  editions  of 
*  Milch  cows  and  dairy  farming '  and  '  Grasses  and 
forage-plants,'  by  C.  L.  Flint  of  the  Massachu- 
setts state  board  of  agriculture.  Both  are  being 
carefully  revised,  and  brought  down  to  date. 

—  Sir  Austen  Henry  Layard  is  now  preparing 
for  the  press  his  early  adventures  in  Persia,Susiana, 
and  Babylonia,  which  will  include  an  account  of 
his  residence  among  the  Bakhtiyari  and  other 
wild  tribes  before  the  discovery  of  Nineveh.  It 
will  be  published  by  Mr.  John  Murray. 


LETTERS  TO  THE  EDITOR. 

9J*Ths  attention  of  scientific  men  it  called  to  the  advantage* 
of  the  correspondence  columns  of  Science  for  placing  promptly 
on  record  brief  preliminary  notices  of  their  investigations. 
Twenty  copies  of  the  number  containing  his  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  as  brief  as  possible.  The 
writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

Osteological  notes. 

In  Science  for  April  15,  Mr.  F.  A.  Lucas  takes  very 
courteous  notice  of  my  observations  upon  the  rudi- 
mentary metacarpals  of  Bison  bonasus  (the  auroeh). 
As  I  remarked  therein,  the  data  were  altogether  too 
fragmentary  upon  which  to  draw  conclusions.  Still, 
it  would  seem,  so  far  as  my  observations  go,  that  the 
American  bison  exhibits  only  one  rudimentary  meta- 
carpal, and  that  one  invariably  the  fifth ;  while  the 
European  bison,  according  to  Owen,  develops  both 
second  and  fifth.  The  skeleton  in  the  Museum  of 
comparative  zoology  presents  only  one,  the  second, 
without  a  trace  of  an  articulating  facet  for  the  fifth. 

I  have  again  carefully  examined  the  eight  disartic- 
ulated and  the  two  mounted  skeletons  of  the  Bison 
americanus  in  this  museum,  and  in  not  one  do  I  find 
a  trace  of  an  articulating  facet  for  the  second  meta- 
carpal. In  Bos  t auras  the  same  is  true,  with  the  excep- 
tion that  occasionally,  in  place  of  the  second  metacar- 
pal, there  is  present  a  very  rudimentary  stylet  com- 
pletely anchylosed  to  the  cannon  bone,  and  ap- 
pearing as  an  exostosis.  It  could  not  be  termed  in 
any  sense  a  rudimentary  metacarpal. 

Mr.  Lucas  says  that  an  examination  of  four  or  five 
of  the  skeletons  of  Bison  americanus,  with  which  the 
U.S.  national  museum  has  lately  provided  itself, 
shows  that  in  every  case,  rudiments  of  the  second 
and  fifth  metacarpals  are  present,  and  that,  as  they 
are  all  in  situ,  there  can  be  no  mistake  in  the  matter. 

Possibly  Mr.  Lucas  and  myself  differ  as  to  what 
constitutes  a  rudimentary  metacarpal ;  and  I  main- 
tain that  a  distinct  metacarpal,  however  rudimentary, 
requires  the  presence  of  an  arthrodial  facet  upon 
the  corresponding  surface  of  the  cannon  bone.  Nor 
do  I  believe,  that,  once  such  facet  is  developed,  it 
ever  disappears. 

I  can  find  no  authority,  except  Owen  on  Bison 
bonasus,  that  speaks  of  the  Bovinae  as  having  more 
than  one  rudimentary  metacarpal,  and  that  the  fifth. 

If,  as  Mr.  Lucas  says,  ' '  there  exists  on  the 
mounted  skeleton  of  Bison  americanus  in  the  U.S. 
national  museum  a  well-defined  articular  facet  for 
the  second  right  metacarpal,1*  I  yield. 

At  present  my  personal  observation  allows  me  to 
make  the  following  deductions :  — 

1.  That  Bison  americanus  exhibits  only  a  single 
rudimentary  metacarpal,  and  that  invariably  the 
fifth. 

2.  That  Bison  bonasus  may  exhibit  one  or  both 
rudimentary  metacarpals ;  if  only  one,  that  this  may 
be  either  the  second  or  fifth.  D.  D.  Slade. 

Cambridge,  April  19. 

With  Dr.  Slade's  permission,  I  will  add  a  few  lines 
to  his  polite  rejoinder  to  my  note  of  April  15,  he 
having  kindly  permitted  me  to  read  it  before  publi- 
cation. 

I  fear  I  must  indeed  differ  with  Dr.  Slade  as  to 
what  constitutes  a  rudimentary  metacarpal,  holding 
that  a  bone,  be  it  never  so  small,  if  constantly  found 
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occupying  the  position  of  a  metacarpal,  must  be  con- 
sidered as  its  degenerate  representative,  even  if  not 
articulating  with  the  carpus  or  metacarpus  by  menus 
of  an  arthrodial  facet.  This  assumption  would  seem 
to  be  borne  out  by  such  cases  as  those  of  the  telemeta- 
earpal  deer,  in  which  the  distal  portions  alone  of  the 
second  and  fifth  metacarpals  are  present,  and  there  is 
no  articulation  whatever  with  the  cannon  bone. 

Would  it  not  also  be  equally  correct  to  deny  the 
right  of  the  '  spurious  hoofs '  in  bison  to  be  called 
phalanges  because  they  Lave  no  connection  what- 
ever with  the  metacarpals? 

Now,  in  Bison  amencanus  there  is  in  every  '  rough 
skeleton '  examined  a  bone  about  ten  millimetres  in 
length,  occupying  the  place  of  the  second  metacar- 
pal. Although  this  bone  very  rarely  exhibits  the 
slightest  trace  of  an  arthrodial  facet,  it  is  neverthe- 
less, from  my  stand-point,  to  be  considered  as  a 
rudimentary  metacarpal.  If  not  a  metacarpal,  what 
is  it?  In  two  skeletons  out  of  six,  there  is  a  small 
facet  on  one  leg  only,  but  the  little  bone  above 
mentioned  is  the  bony  core  of  a  symmetrically  shaped 


The  maxillo-palatines  of  Tachycineta. 

The  person  who  '  found  fault '  with  Dr.  Shufeldf's 
figure  of  Tachycineta  thalaasina  (see  Science,  ix.  No. 
221)  would  like  to  say  a  few  words  by  way  of  ex- 
planation. I  regret  that  my  remarks  should  have 
been  construed  as  mere  fault-finding.  Nothing  was 
further  from  my  intentions,  and  I  should  be  extremely 
sorry  to  have  requited  the  many  courtesies  received 
at  the  hands  of  Dr.  Shufeldt  in  any  such  manner. 
The  shape  of  the  maxillo-palatines  of  Tachycineta 
constituted  one  of  the  links  in  the  chain  of  Dr. 
Shufsldt's  argument;  and,  as  my  own  conclusions 
in  the  subject  under  discussion  were  quite  different 
from  his,  it  was  needful  for  me  to  point  out  any 
flaws,  either  of  text  or  figure,  which  had  a  bearing 
on  the  subject.  While,  at  the  time  of  writing  the 
'  Affinities  of  Chaetura,'  there  was  no  specimen  of 
T.  thalaasina  at  my  disposal,  I  did  have  many  speci- 
mens representing  every  other  species  of  North 
American  swallow.  All  of  these  agreed  with  one 
another  in  the  shape  of  the  maxillo-palatines,  and 


cartilaginous  mass  very  like  the  better-developed 
fifth  metacarpal. 

Examination  of  the  skeleton  of  aurochs  in  the 
U.S.  national  museum  shows  that  the  facets  for  the 
articulation  of  the  fifth  metacarpal  are  much  larger 
and  more  sharply  defined  than  are  those  for  the 
articulation  of  the  second. 

Owen  notes  that  the  genus  Bison  has  two  small 
metacarpals,  and  it  would  seem  safe  to  assume  that 
this  is  the  normal  number,  the  Cambridge  skeleton 
being  in  this  respect  abnormal. 

The  deductions  that  I  would  make  are  these :  — 

1.  Bison  bouasua  possesses  two  rudimentary  meta- 
carpals, both  of  which  articulate  with  the  common 
bone  by  arthrodial  facets. 

2.  Bison  amerieanus  possesses  two  rudimentary 
metacarpals ,bnt  the  outer  one  alone  regularly  artic- 
ulates with  the  oannon  bone. 

To  Dr.  Blade,  however, belongs  the  credit  of  point- 
ing ont  that  in  this  respect  the  American  and  Euro. 
pean  bison  are  different,  and  thatthe  American  is  just 
a  shade  more  modified.  Fbedebio  A.  Lou  as. 

Washington,  D.C.,  April ». 


differed  in  toto  with  those  of  the  skull  figured  by  Dr. 
Shufeldt.  On  the  strength  of  these  facts,  I  ventured 
to  state  that  the  figure  was  imperfeot  in  this  par- 
ticular •  and  a  skull  of  T.  thalaasina  since  procured 
has  the  maxillo-palatines  tike  those  of  its  relatives. 
Of  the  accompanying  figures,  fig.  1  is  a  tracing  of  Dr. 
Shufeldt's  figure  in  the  Proceedings  of  the  zoological 
society,  fig.  2  is  the  same  figure  with  the  maxillo- 
palatines  drawn  from  a  specimen  in  the  national 
museum,  while  fig.  3  represents  the  palate  of  the 
purple  martin  (Progne  snbis),  which  shows  the 
characteristic  form  of  the  Maxillo-palatines  in  the 
swallows.  Fig.  2  is  not  quite  so  good  as  I  would  like, 
but  there  is  no  time  to  make  a  better  figure.  In  the 
examination  of  scores  of  crania,  representing  many 
species  of  birds,  I  have  never  met  with  a  single  case 
of  individual  variation  of  the  maxillo- palatine  pro- 
cess, to  say  nothing  of  so  great  a  departure  from  the 
specific  type  as  that  indicated  in  Dr.  Shufeldt's 
figure.  In  fact,  the  shape  of  this  process  has  been 
found  very  constant  in  closely  allied  species,  all 
the  thrushes  examined  having  one  pattern,  the  wrens 
another,  and  so  on.     This  being  the  case,  it  would 
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seem  unfortunate  that  the  skull  in  the  Proceedings 
oft  the  zoological  society  should  have  been  figured  as 
a  typical  cranium,  and  that  no  mention  should  have 
been  made  of  the  fact  that  it  was  aberrant  in  so  im- 
portant a  particular.  Frederic  A.  Lucas. 
Washington,  D.C.,  May  8. 


Some  trees. 


In  September  of  1885, 1  was  present  at  and  assisted 
in  the  following  measurements  of  an  iron  or  lever- 
wood  tree  (Ostry  virginica)  on  the  grounds  of  Lyman 
Child,  Esq.,  near  Bethel  village  in  Vermont:  cir- 
cumference at  ground,  128  inches ;  one  foot  above 
ground,  83  inches;  four  feet  above  ground,  69 
inches;  with  corresponding  diameters  of  3  feet  7 
inches,  2  feet  7  inches,  and  1  foot  11  inches;  height 
of  tree,  38  feet ;  lateral  extent  of  branches,  47  feet. 
It  stands  on  a  barren,  precipitous  hillside,  and  can 
find  nutriment  in  little  else  than  the  disintegrated 
granite  rock.  In  much  travel  and  a  long  life  in  east 
and  west,  I  have  never  seen  one  but  this,  of  even 
one-half  this  size. 

At  Excelsior  Springs  in  Clay  county,  Mo.,  some 
thirty  miles  from  Kansas  City,  stands  a  maple  (Acer 
Sach;  and  white-oak  (Quercus  alba)  joined  in  one 
symmetrical  body,  from  the  ground  up  about  six 
feet ;  thence  dividing  into  two  separate  trees  of  some 
fifteen  to  eighteen  inches  diameter  each.  The  line 
of  union  of  the  bodies  is  only  indicated  by  a  slight 
crowding  of  the  bark. 

Near  the  same  Excelsior  Springs  an  oak  and  maple 
of  some  twelve  inches  diameter  each,  stand  at  the 
ground  two  feet  apart.  At  about  fifteen  feet  above 
the  ground,  in  their  earlier  growth,  a  limb  from  the 
maple  was  projected  horizontally  across  the  body  of 
the  oak.  Time  and  growth  have  embedded  the  limb 
from  the  maple  in  the  body  of  the  oak ;  and  now  the 
appearance  is,  on  the  one  side  of  the  oak,  an  anas- 
tomosis with  the  maple  by  a  three-inch  arm,  and,  on 
the  other  side,  a  two-inch  maple-limb  produced  from 
an  oak-tree. 

A  slippery-elm  tree  (Ulmus  fulva)  stands  in  our 
yard  here  in  Kansas  City,  of  some  thirty  inches  di- 
ameter, at  one  foot  from  the  ground,  and  averaging 
twenty  inches  for  twenty  feet  upwards,  and  thence 
twelve  inches  for  forty  feet;  entire  height,  about 
eighty  feet.  I  find  no  such  Ulmus  fulva  in  Gray ; 
but  its  sweetish,  mucilaginous  inner  bark  pronounces 
it  a  real  fulva.  Its  terminal  branches,  often  in 
whorls  of  from  three  to  seven,  are  blunt  and  club- 
like, unlike  the  light  pendant  terminals  of  many  of 
the  American  or  white  elms.  Other  specimens  of 
this  elm  are  in  the  vicinity,  but  not  often  so  sym- 
metrical in  form.  A.  L.  Child,  M.D. 

Kansas  City,  Ma,  May  8. 


The  Daniel  Scholl  observatory. 

It  occurred  to  me  that  it  might  be  of  interest  to 
you  and  your  readers  to  hear  that  in  the  old  his- 
toric town  of  Lancaster  City,  Penn.f  an  obser- 
vatory named  the  Daniel  Scholl  observatory  has  been 
erected  on  the  grounds  of  Franklin  and  Marshall 
college.  The  equipments  consist  of  meteorological 
apparatus,  chronometer,  Seth  Thomas  thirty-day 
regulator,  chronograph,  transit  instrument  of  three 
inches  aperture,  and  a  Clark-Bepsold  equatorial 
telescope  of  eleven  inches  aperture.  The  telescope 
has  a  set  of  negative  and  positive  eye-pieces,  with 
reversion  prisms  for  three  of  the  micrometer  eye- 


pieces, a  Mertz  solar  eye-piece,  and  a  comet  eye- 
piece, together  with  a  micrometer  with  complete  il- 
luminating apparatus  for  bright  and  dark  field  as 
worked  out  by  the  Repsolds.  Since  this  is  compara- 
tively new,  and,  as  far  as  we  know,  the  only  microm- 
eter and  purely  equatorial  mounting  by  Repsold  in 
this  country,  we  thought  it  might  be  of  Borne  interest 
to  those  who  have  not  had  the  opportunity  to  see 
this  form  of  mounting  and  micrometer. 

Jefferson  E.  Kershkkb. 
Lancaster  City,  Penn.,  May  7. 


Death  of  Prof.  William  Ashburner. 

William  Ashburner,  the  well-known  mining  engi- 
neer of  San  Francisco,  died  in  that  city,  April  20, 
after  a  brief  illness.  The  deceased  held  a  high  place 
in  his  profession,  and  was  greatly  esteemed  by  all 
who  knew  him.  He  was  born  in  Stockbridge,  Mass., 
in  1831.  He  attended  the  public  schools  of  his 
native  town.  In  1849  he  entered  the  Lawrence 
scientific  school  at  Cambridge,  and  after  two  years 
went  to  Paris,  where  he  pursued  such  studies  as  are 
requisite  to  the  profession  of  mining  engineer,  at 
the  Ecole  des  mines.  In  1854  he  returned  to  this 
country,  and,  accompanied  by  the  late  Professor 
Rivot,  he  devoted  several  months  to  the  examina- 
tion of  the  mineral  region  of  Lake  Superior.  In 
1859  he  was  engaged  in  the  exploration  of  a  part  of 
the  island  of  Newfoundland,  and  in  1860  he  went  to 
California  as  one  of  the  chief  assistants  in  the  state 
geological  survey  of  which  Prof.  J.  D.  Whitney  was 
the  director.  In  1864  he  was  appointed  one  of  the 
commissioners  of  the  Yosemite  Valley  and  the  Mari- 
posa Big-Tree  Grove,  a  position  he  held  until  1880. 
From  1862  until  1883  Professor  Ashburner  was  ac- 
tively engaged  in  his  professional  work,  and  trav- 
elled almost  incessantly  in  the  mining  districts  of 
the  United  States,  British  Columbia,  and  Mexico, 
also  in  the  more  distant  regions  of  South  America 
and  Asia. 

In  1874  he  was  made  professor  of  mining  in  the 
University  of  California,  and  subsequently  honorary 
professor  of  mining  in  the  same  college.  In  1880  he 
was  appointed  by  the  governor,  regent  of  said  uni- 
versity, and  was  a  member  of  the  board  of  regents 
at  the  time  of  his  death.  He  was  selected  by  the 
late  James  Lick  as  one  of  the  trustees  of  the  Cali- 
fornia school  of  mechanical  arts,  this  latter  being 
one  of  Mr.  Lick's  public  benefactions,  and  was 
also  chosen  by  Mr.  Stanford  one  of  the  trustees  of 
the  Leland  Stanford,  jun.,  university.  Professor 
Ashburner  was  otherwise  prominent  in  various  scien- 
tific and  educational  societies,  particularly  in  the 
California  academy  of  sciences,  in  which  for  many 
years  he  was  one  of  the  trustees.  He  was  also  a 
member  of  the  microscopical,  historical,  and  geo- 
graphical societies  of  San  Francisco. 

In  the  community  in  which  he  lived  for  so  many 
years,  he  was  universally  recognized  as  a  public- 
spirited  and  honorable  gentleman.  His  quiet  and 
unostentatious  manners,  as  well  as  other  agreeable 
personal  qualities,  endeared  him  to  a  large  circle  of 
friends. 

The  enthusiastic  and  active  interest  he  took  in 
every  thing  conducive  to  the  growth  and  intellectual 
advancement  of  the  Pacific  coast  made  him  a  valu- 
able citizen,  and  his  death  may  well  be  regarded  as 
a  public  loss.  R.  E.  C.  S. 

Smithsonian  institution,  Washington,  May  9. 
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THE  RESPECTIVE  FUNCTIONS  IN  EDUCA- 
TION, OF  PRIMARY.  SECONDARY,  AND 
UNIVERSITY  SCHOOLS.1  —  II. 

I.  I  hate  said  that  the  chief  aim  of  the  primary 
school  is  the  nutrition  of  feeling,  inner  and  outer. 
The  child  is  receptive,  and  his  will  is  weak.  This 
receptivity  is  a  wise  provision  of  nature  for  future 
growth.  To  all  the  primary  sentiments  which 
distinguish  man,  the  child  is  more  open  than 
the  youth.  You  may  play  what  tune  you  please  on 
his  sensitive  chords.  Let  us  take  care  that  it  is  al- 
ways a  melody,  and  not  a  discord  of  jarring  notes. 
No  educational  enthusiast  has  ever  yet  exagger- 
ated the  impressionability  of  the  child,  his  capa- 
city for  the  emotions  which  lie  at  the  basis  of  all 
our  moral  life.  Love,  tenderness,  sympathy,  the 
approbation  of  others,  veneration,  nay,  even  the 
spirit  of  sacrifice,  and  even  a  certain  dim  imagina- 
tion of  the  harmonious  play  of  all  the  finer  feel- 
ings, are  all  ready,  nay,  anxious,  to  be  stirred 
into  activity.  Response  is  eager.  It  even  antici- 
pate* appeals.  What,  after  all,  do  our  greatest 
heroes  show  to  the  admiring  crowd  but  simply 
these  primary  sentiments  gathered  into  a  unity  of 
life  in  them,  directed  to  some  great  purpose, 
furnishing  the  motive  forces  of  their  greatest 
deeds  ?  You  have  in  these  primary  feelings  the 
well-spring  of  all  life.  Do  not  distrust  them.  Be- 
lieve in  them.  The  child  before  you  is  not  an  in- 
carnation of  depravity.  That  is  an  old-world 
fable.  He  is  nearer  God  than  you  are.  Heaven 
lies  about  him.  Christ  did  not  say  *  Of  such  is 
the  kingdom  of  heaven '  to  furnish  a  text  for  the 
glosses  and  distortions  of  theologians  in  their 
bilious  moments.  Depend  upon  it,  be  meant  it. 
It  is  by  the  watchful  guidance  and  gentle  admoni- 
tion of  the  child  that  you  lead  him  to  the  right 
and  good.  You  do  not  supply  motives  for  his 
daily  acts,  you  evoke  them  out  of  himself.  They 
are  there  waiting  to  be  turned  to  use.  It  is  your 
privilege  to  touch  him  to  fine  issues.  Your  busi- 
ness is  to  be  watchful,  but  not  suspicious.  The  lov- 
ing hand  pointing  the  right  way,  the  warning  fin- 
ger (with  perchance  a  smile  behind  it)  blocking  the 
wrong  path,  the  supporting  of  the  weak  will  with 
your  strength,  —  these  are  your  methods.  To 
preach  is  futile.     Food  so  offered  will  be  rejected. 

1  Paper  read  at  the  Educational  congress,  Edinburgh, 
Dec.  81, 1886. 


It  is  by  the  presentation  to  the  open  mind  of  in- 
dividual instances,  the  direction  and  encourage- 
ment of  individual  acts,  that  you  give  the  suste- 
nance the  child  needs ;  above  all,  by  making  your- 
self a  particular  instance,  always  present  to  him, 
of  kindliness,  of  justice,  of  mercy,  though  not 
without  the  occasional  anger  that  '  sins  not.'  In 
such  teaching,  severity  and  harshness  are  surely 
out  of  place.  I  often  smile  in  schools  at  the  sol- 
emn exaggeration  of  children's  offences  when  I 
compare  their  young  untried  souls  with  the  tar- 
nished conscience  of  their  teacher,  the  aggregation 
of  iniquities  which  are  incarnated  in  the  domi- 
nating and  indignant  master.  He,  forsooth,  is 
virtue:  the  child  is  vice.  Look  on  this  picture 
and  on  that !  Does  it  not  ever  occur  to  him  how 
gladly  even  he  —  magister,  dominus,  scholasticus 
—  would  change  places  with  those  young  souls  ? 


"  Not  poppy,  nor  mandragora, 
Nor  all  the  drowsy  sirups  of  the  world, 
Shall  ever  medicine  ua  to  that  sweet  sleep 
Which  we  owed  yesterday." 

But  enough  of  this  :  the  aim  of  the  primary 
school,  I  repeat,  is  nutrition  of  inner  feeling,  of 
the  emotions  and  sentiments  through  particular 
instances.  The  soil  is  thereby  enriched  and  pre- 
pared for  the  harvest  virtue. 

But  nutrition  of  inner  feeling  is  not  all :  there 
must  be  nutrition  of  outer  feeling.  The  real  of 
nature,  as  well  as  the  real  of  emotion,  is  the  ma- 
terial of  primary  education.  It  is  life  that  edu- 
cates. Outside  the  school-room  the  child  lives  in 
an  ever-cbanging  atmosphere  of  emotion  chaotic 
and  perplexing :  inside  the  school-room  the  same 
life  is  to  be  found,  but  regulated,  controlled,  ex- 
plained, enriched,  by  the  teacher.  So  with  the 
real  of  outer  sense.  Outside  the  school-room  the 
chiid  lives  his  life  under  sense  conditions.  He  is 
feeling  his  way  to  the  understanding  of  the  ob- 
jects around  him.  Nature,  and  the  products  of 
the  hand  of  man  working  on  the  crude  stuff  of 
nature,  press  on  him.  He  has  to  establish  rela- 
tions with  all  these,  that  he  may  use  them  for 
life  and  work  and  enjoyment.  They  are,  in  truth, 
the  raw  material  which  he  has  to  shape  to  moral 
and  spiritual  ends.  This  outside  life  is  also  to  be 
the  inside  life  of  the  school.  The  teacher  has  to 
help  the  child  to  see,  and  understand,  and  to 
organize  his  impressions.  Thus,  when  he  goes  out 
of  the  school,  he  goes  out,  not  to  a  novel  world, 
but  to  a  world  already  experienced  and  now  par- 
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tially  explained  by  the  teacher's  better  knowledge, 
and  with  an  increase  of  the  power  of  seeing  and 
knowing  and  correlating. 

Such,  I  think,  is  the  function  of  the  primary 
school  as  the  nurse  of  feeling  and  the  home  of  train- 
ing, but  not,  as  I  have  said,  wholly  without  dis- 
cipline. The  voice  of  authority  must  always  be 
heard.  The  child  must  learn  that  he  lives  and 
must  live  under  law.  The  merely  intellectual 
discipline  is  sufficiently  insured  by  the  acquisition 
of  the  subsidiary  attainments  of  reading,  writing, 
drawing,  arithmetic,  etc. 

II.  At  the  age  of  approaching  puberty  (about 
fourteen)  we  pass  into  a  new  sphere.  At  this  age 
the  boy  tends  to  become  boisterous,  and  the  girl 
skittish.  Our  work  now  is  mainly  governed  by 
the  purpose  of  discipline.  Law  now  meets  and 
controls  the  turbulence  of  the  phase  through 
which  the  human  spirit  is  passing.  Nutrition,  it 
is  true,  is  never  to  be  absent  —  nutrition  which  is 
possible  alone  through  the  real  of  inner  feeling, 
and  the  real  of  outer  nature  ;  but  if  the  founda- 
tions of  the  real  have  not  been  laid  in  the  primary 
period,  I  doubt  our  success  now.  Opportunity  is 
offered  once  to  all.  It  may  never  be  offered  a 
second  time.  The  teacher,  at  least,  must  assume 
this.  The  nutrition  to  be  given  now  is  the  nutri- 
tion of  law  and  duty. 

Nature  seems  now  to  yearn  for  activity.  The 
boy  is  no  longer  so  ready  to  receive  impressions  as 
to  make  them.  His  will,  or  what  he  mistakes  for 
his  will,  comes  to  the  front,  and  in  bodily  and 
mental  matters  alike  he  loves  to  do.  He  cannot 
bear  being  talked  to  or  talked  at.  He  has  opinions 
now.  He  judges  with  imbecile  self-complacency 
things  and  men.  He  wants  to  show  what  he  is, 
and  what  he  can  do.  How  are  we  to  meet  this  ? 
Really  a  difficult  question.  For  we  have,  above 
all  things,  to  let  him  grow,  and  growth  is  not 
possible  with  suppression  :  nay,  suppression  at  this 
stage  enslaves  and  converts  the  less  bold  into 
skulks  and  sneaks,  and  the  more  bold  into  eva- 
sive dodgers  paltering  with  the  truth,  and  both 
into  contemners  of  the  pure  and  good.  Here  the 
boy  himself  points  the  way  to  the  teacher.  Work 
is  what  he  needs,  and  wants.  Let  him  have  it. 
Let  him  be  brought  to  face  difficulties  in  learning, 
and,  though  some  of  the  subjects  want  the  at- 
traction of  the  real,  let  him  learn  to  master  them 
by  sheer  force.  Formal  studies,  —  languages  and 
mathematics,  —  with  the  rudiments  of  which  he 
has  been  conversant  in  the  latter  portion  of 
his  primary  stage,  must  now  occupy  more  than 
one-half  of  his  time.  His  specific  moral  life, 
again,  can  now  no  longer  be  stimulated  or  fos- 
tered by  sentiment,  as  when  he  was  a  child,  but 
only  indirectly,  and   that    by  intercourse  with 


moral  ideals  in  conduct.  This  is  the  age  which  can 
appreciate  heroism,  and  understand  the  sterner 
and  heroic  virtues.  So  with  ideals  in  the  things  of 
intellect  and  literary  imagination.  Art  in  literature 
will  unconsciously  impress  him  and  mould  bira. 
We  must  not  always  improve  upon  the  lessons  : 
we  must  let  him  draw  his  own  inferences.  I  be- 
lieve much  in  literature  at  thu  stage  as  the 
chief  real  or  nutritive  element,  in  its  silent  influ- 
ence on  character,  much  more  than  I  believe  in 
the  real  of  nature  as  presented  in  elementary 
science,  because  the  concrete  idea  is  not  in  it. 
This  last  too,  however,  must  have  its  due  and 
daily  place.  The  order  observable  in  the  external 
world  may  possibly  help  to  bring  order  into  the 
internal  chaos,  which  at  present  constitutes  the 
boy,  spite  of  all  his  pretentiousness  and  conceit. 

But  not  only  is  his  rampant  will  to  be  brought 
in  contact  with  the  hardships  of  intellectual  work 
that  it  may  face  and  overpower ;  his  body  also 
must  be  allowed  its  full  activity.  In  gymnastic, 
and,  above  all,  in  organized  games,  he  should  find 
an  outlet,  and  also  a  discipline,  —  the  discipline 
of  difficulties  overcome  and  of  Law  obeyed. 

Thus  between  fourteen  and  eighteen  we  grad- 
ually subject  the  boy  to  law,  and  give  him  the 
priceless  possession  of  concrete  ideals  in  conduct 

—  great  personalities  —  and  of  art  in  literature. 
He  is  thus  tamed,  if  not  subjugated  ;  and.  when  he 
approaches  the  gates  of  the  university,  his  brave' 
show  of  self-importance,  were  be  dissected  thor- 
oughly, would  be  found  to  be  hollow  at  the  heart, 
and  to  mean  little  more  than  the  walking-canes, 
neckties,  and  general  masherdom  by  means  of 
which  he  harmlessly  works  it  off  to  the  admira- 
tion of  that  other  half  of  humanity,  whom,  for- 
merly despised  with  all  a  boj's  contempt,  he  now 
desires  above  all  to  attract.  Desires  to  attract,  I 
say  ;  for  it  is  not  the  fairer  half  of  creation  he  is 
yet  thinking  of,  but  of  himself  alone  as  an  irre- 
sistible object  of  admiration  to  that  fairer  half, 

—  an  excellent  arrangement  of  nature,  for  thereby 
he  forms  an  ideal  of  what  he  ought  to  be  by  see- 
ing himself  through  the  rapt  eyes  of  imaginary 
admirers. 

IH.  He  is  within  the  academic  gates,  and  we 
have  now  to  ask  what  is  the  function  of  the 
university  in  regard  of  him.  I  may  be  heretical, 
but  I  do  not  believe  the  university  forms  char- 
acter. Character,  in  all  its  essential  features,  is 
already  formed  in  the  young  matriculant.  The 
home  and  the  school  have  done  this.  The  univer- 
sity may  supplement  their  work  :  it  cannot  do  it. 

The  function  of  the  university  has  more  close 
relation  to  that  of  the  primary  echool  than  to 
that  of  the  secondary  school.  Its  aim  is  like  that 
of  the  primary  school,  chiefly  nutrition,  but  no 


Mat  18.  1887.] 


SCIENCE. 


465 


longer  of  feeling  as  in  the  primary,  or  of  moral 
ideals  and  of  law  a9  in  the  secondary,  but  of  ideas. 
Training  and  discipline  are,  it  is  true,  involved  in 
the  true  grasp  of  ideas,  but  they  are  not  the  uni- 
versity aim.  The  nutrition  of  ideas,  —  this  is  the 
great  academic  function,  as  I  think.  Nor  are 
discipline  and  training  to  be  given  by  the  uni- 
versity, but  by  the  student  to  himself.  The  youth 
has  now  escaped  from  the  bondage  of  law.  The 
university  does  its  work  when  it  unfolds  the  do- 
main of  knowledge  to  the  opening  adolescent 
mind,  and  invites  it  to  enter  in  and  take  posses- 
sion, and  when  it  provides  the  material  appa- 
ratus of  self -ins  traction.  The  professor  is  only  a 
guide  and  an  example.  The  essence  of  university 
life  is  freedom  for  the  student,  and  freedom  for 
the  professor.  It  is  simply  because  the  university 
has  become  a  certifying  and  graduating  body  that 
even  the  calling  of  class-rolls  is  justifiable.  Even 
as  a  graduating  body,  1  doubt,  after  all,  if  it  is 
justified  in  calling  them.  The  professor  offers  to 
show  the  student  the  way  to  knowledge,  and  to 
teach  him  how  to  use  the  instruments  of  knowl- 
edge, whether  they  be  books  or  microscopes ;  and 
there  his  function  ends.  If  any  parent  is  unwill- 
ing to  send  his  son  to  the  free  life  of  a  university, 
let  him  keep  him  at  home  and  call  in  a  trained 
nurse  or  a  paternal  tutor. 

^/-discipline,  seZ/-training,  through  the  pur- 
suit of  ideas  which  attract  by  their  eternal  and 
inherent  charm  all  ingenuous  spirits,  —  this  is  the 
purpose  of  a  university.  There  can  be  no  self- 
discipline  without  freedom.  This  is  of  the 
essence  of  mind :  God  has  ordered  it  so.  True, 
freedom  may  end  in  tasting  of  the  tree  that  is  for- 
bidden, and  in  expulsion  from  Paradise.  Be  it 
so.  Such  is  the  universal  condition  of  adolescent 
and  adult  life.  By  bringing  to  bear  the  school- 
master —  the  law  —  on  the  student,  we  make  the 
unworthy  less  worthy,  and  the  worthy  we  irri- 
tate and  repress  in  their  upward  and  onward 
striving. 

What  follows  from  this  general  view  ?  Certain 
very  practical  results.  Boys  in  years  and  toys  in 
mind,  though  they  be  physically  grown  up,  have 
no  business  within  academic  walls.  Their  place  is 
the  secondary  school,  where  they  may  receive  the 
intellectual  and  moral  discipline  which  fits  them 
to  breathe  the  pure  air  of  freedom  and  the  rare 
ether  of  ideas.  Freedom  of  study  also,  not  com- 
pulsory curricula,  is  alone  in  place  now. 

And  what  are  ideas  ?  Shall  I  venture  on  a  defi- 
nition where  Plato  failed  and  Aristotle  stumbled  ? 
I  would  rather  not.  And  yet  I  know  what  I  mean. 
For  is  not  '  the  true'  an  idea?  And  is  not  the 
pursuit  of  science  and  philosophy  the  pursuit  of 
the  true  ?    At  these  academic  gates  the  student  is 


to  cast  aside  the  idols  of  the  den  and  of  the  mar- 
ket-place, and,  unencumbered,  to  question  and  to 
investigate  in  loyal  obedience  to  the  divine  sum- 
mons to  know.  In  philology,  in  philosophy,  in 
the  study  of  nature  in  its  many  forms,  in  art,  he 
is  called  upon  to  look  face  to  face  with  the  true, 
the  good,  and  the  beautiful.  Even  when  the 
student  himself  is  all  unconscious  of  the  divine 
presence  in  his  ardent  pursuit  of  material  sci- 
ence, it  is  yet  there,  for  his  aim  is  the  true. 
Step  by  step  he  is  putting  himself  in  harmony 
with  the  scheme  of  the  universe,  and  preparing 
for  the  final  illumining.  The  truth  of  this  and  of 
that  he  seeks  for ;  but  these  separate  truths  are  but 
the  fragments  of  the  whole,  and  lead  him  to  the 
whole.  He  is  always  on  his  way  upward.  The 
conception  of  the  unity  of  the  whole,  as  seen  in  the 
wisdom  and  working  of  the  eternal  Reason,  teach- 
ing him  by  the  things  which  He  has  made,  awaits 
him.  The  student-spirit  is  thus  brought  into  re- 
lation with  the  universal  Spirit,  which  effects  in 
him  the  fruits  of  the  spirit ;  above  all,  harmony  of 
soul  and  all  the  virtues. 

It  is  philosophy,  and  history  treated  in  a  philo- 
sophical sense,  that  hold  the  key  of  the  temple. 
And  if  philosophy  should  fail  him,  literature  will 
be  found  to  be  a  universal  solvent ;  for  in  itself  it  is 
the  creative  thought  of  man  on  man  cast  in  beauti- 
ful forms.  It  is  a  striving  after  the  truest  truth  and 
a  direct  and  informal  penetration  into  the  heart  of 
things ;  it  lives  in  the  idea  and  by  the  ideal. 
Harmony  of  thought  and  life  —  a  tie  between  all 
special  knowledges  —  may  be  found  here. 

It  is  scarcely  necessary  to  say,  that,  when  I 
speak  of  science  and  philosophy,  I  speak  of  arts  in 
the  mediaeval  sense,  —  the  whole  circle  of  ration- 
alized knowledge.  The  merely  professional  studies 
which  fit  to  be  physician,  theologian,  lawyer, 
teacher,  are  mere  dependences  on  the  university 
properly  conceived,  mere  accidents  of  the  sub- 
stance. The  university  itself  was  founded  in  arts, 
and  still  truly  lives  only  by  arts.  An  aggregate 
of  professional  colleges  can  never  constitute  a  uni- 
versity. The  idea  is  not  there :  it  cannot  live 
with  the  purely  technical.  Even  in  technical 
schools,  at  least  if  they  are  part  of  a  university 
organization,  no  man  is  a  fit  professor  who  is  not 
alive  to  the  university  idea  in  what  he  teaches, 
makes  his  students  feel  the  intimate  relations  of 
all  knowledge,  the  philosophy  which  permeates 
and  gives  significance  to  every  subject.  If  the 
student  does  not  attain  to  this,  he  has  fallen 
short  of  the  academic  aim. 

But  how  can  the  student  breathe  the  purely 
scientific  atmosphere  if  he  does  not  come  pre- 
pared ?  If  he  spends  the  years  of  his  arts  life  in 
acquiring  the  mere  instruments,  linguistic  and 
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mathematical,  he  can  never  enter  the  temple  of 
science  at  all.  At  best  he  can  take  but  a  cursory 
peep.  I  am  well  aware  that  the  world  gets  along 
by  compromise,  and  I  have  no  objection  to  a  year 
or  so  being  devoted  to  the  mere  instruments  with- 
in the  walls  of  a  university ;  but  let  it  be  under- 
stood, that,  even  when  we  accept  this,  we  must 
yet  demand  a  much  higher  qualification  in  the 
matriculant  than  we  do  now.  After  a  year  spent 
among  the  instruments,  the  student,  at  the  age  of 
about  nineteen,  should  be  in  a  position  to  throw 
himself  into  real  studies,  — philology,  philosophy, 
history,  literature,  art,  physical  science.  To  take 
the  encyclopedic  round  would  be  impossible  now- 
adays ;  but  by  the  thorough  investigation  of  a 
department  be  gains  admission  to  the  idea,  and 
becomes  a  scientific  thinker.  Discipline  in  one 
department,  properly  understood  and  properly  pur- 
sued, is  discipline  in  all.  He  thereby  attains  to 
that  reverence  for  all  knowledge,  and  that  large 
philosophical  comprehension,  which  is  the  con- 
summation of  all  true  self-discipline.  Thus  it  is 
that  the  mere  intellect  becomes  permeated  by  the 
emotions  which  lie  at  the  heart  of  all  ideals,  and 
becomes  itself  ideal  and  universal  in  its  personal 
aims.     This  is  what  culture  truly  means. 

Too  briefly  for  the  great  subject,  but  not  too 
briefly,  I  trust,  for  understanding,  I  have  indicated 
the  function  of  the  university  in  education.  Out 
of  it  the  equipped  man  issues  to  encounter  the 
buffets  of  life,  and  do  the  work  which  his  hand 
findeth  to  do  ;  but  he  can  never  forget  that  he  has 
enrolled  himself  a  citizen  of  the  city  of  reason, 
and  that  he  is  a  freeman  of  it  by  divine  right. 

All  stages  of  educational  progress  you  will,  I 
trust,  see  gain  their  true  significance,  from  their 
genuine  ethical  outcome,  —  their  contribution  to 
harmonious  inner  life,  and  harmonious  outer  liv- 
ing. S.  S.  Laurie. 


COMPETITIVE  EXAMINATIONS.1 

The  subject  which  I  have  chosen  for  this  even- 
ing's discussion  you  will  probably  regard  as  a  well- 
worn  one.  But  the  working  of  examinations  has 
now  undergone  the  test  of  a  lengthened  trial ;  and 
much  of  the  controversy  respecting  their  educa- 
tional value,  which  raged  some  ten  years  ago,  has 
in  a  great  measure  subsided. 

It  therefore  occurred  to  me  that  a  retrospective 
view  of  what  has  been  said  or  written  by  advo- 
cates on  both  side9  of  the  question  might  be  use- 
ful, if  taken  in  the  light  of  our  accumulated  ex- 
perience. 

It  will  be  in  the  memory  of  most  of  us,  that, 

1  From  the  Educational  times,  April  1.  A  paper  read 
before  the  College  of  preceptors. 


between  the  years  1870  and  1880,  our  magazines 
teemed  with  articles  on  the  subject ;  and  there  is 
so  much  that  is  suggestive  and  worth  recording, 
that  I  must  crate  your  indulgence  for  making  fre- 
quent extracts  from  different  papers.  According 
as  writers  were  interested  in  maintaining  the  old 
public-school  system  of  education,  or  the  system 
supported  by  the  modern  examination  coach  and 
so-called  *  crammer,'  they  ranged  themselves 
against  or  in  favor  of  competitive  examina- 
tions. 

Some  of  the  arguments  hurled  at  the  concoctors 
and  upholders  of  the  examination  system  were  the 
following :  — 

Examinations  led  to  cramming  on  the  part  of  the 
candidates ;  i.e.,  preparation  by  pure  memory- 
work,  leading  to  a  parrot-like  acquaintance  with 
facts  and  phrases,  and  even  this  knowledge  quite 
transitory,  learned  for  the  purpose  of  the  exami- 
nation, and  forgotten  as  soon  as  it  was  over. 

The  reasoning-powers  were  said  to  be  stultified 
by  disuse. 

Imagination  and  originality  were  crushed. 

The  strain  of  competition  would  undermine  the 
health  of  the  young. 

The  artificial  stimulus  of  competition  would 
take  the  place  of  a  healthy  love  of  study  for  its 
own  sake,  and,  when  withdrawn,  the  genuine  in- 
terest in  work  would  never  return. 

In  the  Indian  civil  service  the  result  would  be 
that  the  worst  candidates  would  be  selected,  and 
the  best  rejected. 

On  the  other  hand,  the  advocates  of  examina- 
tions contested  these  points  one  by  one,  and  main- 
tained the  opposite  conclusions.  They  affirmed 
that  the  competition  and  rivalry  excited  was  a 
positive  good  in  the  training  of  the  young ;  that, 
to  make  a  great  struggle  for  a  place  in  an  exami- 
nation, even  but  once  in  a  lifetime,  was  itself  an 
education  to  a  naturally  indolent  mind ;  that  the 
system  afforded  the  only  method,  free  from  chance 
or  favoritism,  of  selecting  candidates  for  innumer- 
able appointments  in  life.  They  also  maintained 
(and  not  without  reason)  that  prizes  for  learning, 
and  orders  of  merit,  advanced  the  character  of  the 
teaching  given  to  the  whole  of  a  school. 

Amongst  the  opponents  of  the  system,  we  find 
Dr.  Birdwood,  in  an  address  before  the  Society  of 
arts  about  the  year  1873,  —  an  address  indorsed 
and  eulogized  by  the  Standard  in  a  leading  article 
at  that  time,  —  denounced  the  army  and  civil  ser- 
vice tutors  as  *•  a  gang  of  examiners,  and  the  di- 
rectors of  the  new  East  India  competitive  exami- 
nation Dodge  company."  But  in  this  anathema 
it  is  clear  that  he  ought  to  have  included  the  civil- 
service  commissioners,  who  are  the  real  directors 
of  those  examinations. 
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The  Fortnightly  for  June,  1875,  contains  a  long 
article  by  Professor  Sayce,  which,  from  beginning 
to  end,  is  a  tirade  against  the  whole  system. 

From  much  that  has  been  written  tending  in  the 
same  direction,  it  will  suffice  to  make  an  extract 
from  a  very  able  article  by  Mark  Pattison,  in  No* 
1  of  Mind,  1873.  bearing  the  title  <  Philosophy  at 
Oxford : '  — 

"The  whole  of  the  literary  and  philosophical 
teaching  in  Oxford  is  in  the  hands  of  young  men, 
—  the  tutors  of  the  colleges.  As  a  class,  these 
men  abound,  when  they  begin  life,  in  energy  and 
ability.  They  overflow  with  zeal,  and  the  desire 
to  act  upon  their  pupils.  But  the  zeal  is  not  the 
zeal  of  the  enthusiastic  votary  of  science,  who 
sees  a  vista  of  infinite  progress  opening  before  him, 
and  desires  to  associate  younger  minds  in  follow- 
ing up  the  track.  The  young  teacher,  as  turned 
out  by  us,  has  never  been  on  any  such  track.  He 
is  an  honor-man  and  a  prizeman ;  voila  tout !  and 
he  knows  the  sure  road  to  make  others  win  honors 
and  prizes,  the  road  by  which  he  himself  won 
tbem.  He  is  embarked  on  the  career  of  teaching 
at  twenty-five,  say,  and  he  finds  himself  at  once 
the  slave  of  a  great  teaching-engine,  which  drives 
him  day  by  day  in  a  round  of  mechanical  work." 

On  the  mode  of  preparation  for  examinations  in 
philosophy,  he  goes  on  to  say,  — 

"For  two  years  the  pupil  is  forced  along  a  false 
road  of  study,  in  which  neither  science  nor  phi- 
losophy encounters  him.  Memory  is  really  almost 
the  only  faculty  called  into  play.  Were  they  facts 
with  which  the  memory  is  thus  charged,  the  in- 
adequacy of  the  system  would  be  apparent  at  once. 
But  in  the  preparation  for  this  examination,  in- 
stead of  facts,  the  memory  is  charged  with  gen- 
eralized formulas,  with  expressions  and  solutions, 
which  are  derived  ready-made  from  the  tutor.  The 
first  principle  of  philosophical,  nay,  of  intellectual 
training,  viz.,  that  all  should  be  educed  from  the 
pupil's  own  mind,  is  here  inverted  :  all  is  poured 
into  him  by  his  teacher.  The  teacher  does  as 
much,  and  the  pupil  as  little,  as  possible.  The 
utmost  that  the  student  can  acquire  from  the  sys- 
tem is,  that  he  has  learned  to  write  in  the  newest 
ptyle  of  thought,  and  to  manipulate  the  phrases  of 
the  last  popular  treatise." 

Later  on,  however,  we  find  more  moderate 
views  prevailing.  In  the  Nineteenth  century  for 
April,  1878,  Canon  Barry  of  King's  college,  Lon- 
don, writing  on  '  The  good  and  evil  of  examina- 
tions,' says,  — 

"  We  can  now  afford  to  take  the  wise  advice  of 
Carlyle,  'to  stop  shrieking,  and  inquire.'  There 
seems  to  be  no  inconsiderable  danger  that  to  an 
exaggerated  trust  in  examinations  there  may  suc- 
ceed an  excessive  and  indiscriminate  condemna- 


tion of  them.  Whenever  one  party  vaunts  a 
medicine  as  a  panacea,  their  opponents  are  seldom 
content  without  denouncing  it  as  a  mere  sham,  or 
perhaps  a  deadly  poison.  ...  I  hold  it  possible, 
by  an  examination,  deliberately  and  carefully  con- 
ducted, to  test  and  to  estimate,  in  those  who  are 
submitted  to  it,  not  only  formed  knowledge  on 
this  or  that  subject,  but  intelligence,  thoughtful- 
ness,  and  promise  of  future  growth." 

The  whole  subject  will  be  found  exhaustively 
treated  in  Todhunter's  4  Conflict  of  studies,'  1878, 
and,  four  years  later,  in  Latham's  ( Action  of  ex- 
aminations.' 

First  and  foremost  amongst  the  evil  things  which 
have  been  charged  to  the  account  of  examinations 
is  cramming. 

Now,  if  the  nature  of  competitive  examinations 
is  such  as  to  involve,  as  the  necessary  and  suffi- 
cient preparation  for  passing,  the  storing  the 
memory  with  a  mass  of  unclassified  facts,  and 
the  accumulation  of  a  huge  heap  of  undigested 
knowledge,  then  the  ultimate  benefit  accruing  to 
the  candidate  is  easy  to  foresee  :  it  will  be  of  the 
smallest  possible  amount,  or  the  result  may  be 
even  positively  injurious  to  him.  An  examination 
which  necessitated  a  mental  process  of  this  kind 
would  be  framed  in  the  worst  possible  way,  yet  I 
find  that  it  is  such  a  process  as  this  which  is  popu- 
larly denoted  by  *  cramming.'  The  term  must 
therefore  be  equivalent  to  *  preparation  for  a  bad 
examination.'  But  are  all  or  any  of  the  existing 
public  examinations  of  this  description  ? 

That  many  candidates  attempt  to  pass  these  by 
acquiring  a  mere  mnemonic  acquaintance  with 
the  several  subjects,  and  that  a  very  few  succeed 
in  the  attempt,  is  the  probable  truth  ;  but  to  infer 
that  most  of  the  candidates  do  so,  is  an  ex  pede 
Herculem  mode  of  reasoning,  the  fallaciousness  of 
which  appears  at  once.  For,  let  any  one  care- 
fully inspect  the  papers  set  in  the  university,  the 
Indian  civil  service,  and  the  Woolwich  examina- 
tions, and  then  ask  himself  if  it  be  possible  for  a 
successful  preparation  for  any  one  of  these  to  be 
accomplished  by  the  process  of  unintelligent '  cram- 
ming '  just  described.  The  answer  ought  to  be  an 
unqualified  negative,  and  must  be  so  if  the  ex- 
aminers do  their  duty.  In  fact,  much  of  the 
charge  of  inefficiency  brought  against  these  ex- 
aminations must  be  borne  by  those  who  originate 
and  conduct  them.  On  this  point,  Canon  Barry 
holds  similar  views,  and  says,  — 

"  I  maintain  that  an  examination  ought  always 
to  be  able  to  defeat  those  crammers,  who  are 
properly  so  called.  If  it  does  not,  the  fault  is  to 
be  traced  to  the  imperfect  discharge  of  duty  by 
examiners.  Those  who  carelessly  set  stock  ques- 
tions, and  questions  which  can  be  answered  by 
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memory  without  thought,  or  make  their  papers  a 
field  for  the  exhibition  of  their  own  cleverness 
and  their  own  peculiar  theories  (without  con- 
sidering what  may  rightly  be  expected  from  the 
young  men  or  boys  examined,  and  what  is  there- 
fore likely  really  to  test  their  knowledge  and 
capacity),  simply  court  failure.  There  seems  to  be 
too  little  appreciation  of  the  exceeding  difficulty 
of  the  task  of  thorough  examination.  Examiners 
are  burdened  with  a  mass  of  work  which  they 
cannot  get  through  except  in  a  perfunctory  man- 
ner, and  which  even  then  so  utterly  wearies  them 
out,  that  this  faculty  of  judgment  and  comparison 
is  lost.  They  themselves  sometimes  seem  to  act 
as  if  any  thing  would  do  for  an  examination 
paper,  and,  unless  they  are  strangely  belied,  are 
far  from  preserving  a  uniform  standard  in  their 
arbitrary  and  irrevocable  decisions.  But  the 
fault  lies,  not  in  the  principle,  but  in  the  admin-, 
istration.  It  is  remedied,  not  by  giving  up  exarai 
nations,  but  by  examining  better." 

In  the  address  before  referred  to,  Dr.  Birdwood 
expressed  the  views  held,  then  and  now,  by  a 
considerable  class,  when,  after  drawing  an  ideal 
picture  of  the  lamentable  effects  of  this  so-called 
system  of  cramming  upon  the  Indian  civil  ser- 
vice, he  boldly  proposes,  as  a  remedy,  to  hand  over 
all  the  appointments  to  the  universities  and  the 
public  schools.  This  advice  is  doubtless  consist- 
ent. If  the  knowledge  which  it  w  at  present 
necessary  for  candidates  to  acquire,  over  and 
above  that  which  they  can  obtain  at  the  public 
schools,  is  only  so  much  useless  rubbish,  unfitting 
instead  of  fitting  them  for  the  sphere  in  which 
they  have  to  act,  then  the  sooner  it  is  dispensed 
with,  the  better.  But  it  is  difficult  to  discover 
where  the  gravamen  of  the  accusation  lies.  The 
fact  that  a  special  education  of  a  higher  order 
than  that  which  the  public  schools  will  give  is  re- 
quired by  the  civil-service  commissioners  is  ob- 
vious enough ;  but  it  is  not  easy  to  see  how  a 
better  education  can  make  a  man  worse :  it  cer- 
tainly cannot  be  proved  to  do  so  by  giving  it  an 
uncouth  name.  The  rapid  strides  of  science,  and 
its  intimate  relation  to  all  civilization  and  progress 
at  the  present  day,  led  the  commissioners  to  recog- 
nize the  truth  that  a  wider  foundation  than  here- 
tofore had  to  be  laid  for  the  education  of  those 
who  are  destined  to  take  active  service  in  the 
field.  For  the  mere  onlookers,  a  liberal  education, 
according  to  the  ideas  of  the  old  rtgime,  may  suf- 
fice. The  public  schools  may  remain  faithful  to 
the  traditions  of  the  past,  and  continue  to  insist 
that  two  dead  languages  constitute  for  all  time 
the  one  necessary  and  sufficient  basis  for  the  com- 
plete education  of  the  Anglo-Saxon.  But  the 
world  will  not  stand  still  forever  to  worship  this 


ancient  'idol  of  the  den.'  The  movement  which 
has  resulted  in  draining,  year  after  year,  some  of 
the  best  blood  from  our  public  schools,  is  but  the 
beginning  of  a  process  which  will  ere  long  leave 
them  dry  and  lifeless,  if  they  persist  in  disregard- 
ing the  signs  of  the  times.  It  would  be  as  useful 
to  make  technical  botany,  geology,  or  chemistry 
the  universal  substratum  of  school-education,  as 
the  Latin  and  Greek  tongues ;  for  the  average 
school-boy  never  gels  beyond  the  dead  symbol  of 
the  language,  which  bears  no  fruit  for  him.  The 
philosophy  of  history,  the  poetry,  wisdom,  and 
learning  of  the  ancients,  all  that  constitutes  the 
hidden  life  of  such  studies,  is  lost  to  him  through 
the  obscurity  of  the  medium.  Neither  can  he  ar- 
rive at  this  knowledge  in  such  a  way,  any  more 
than  the  ear  can  arrive  at  sweet  sounds  by 
learning  the  rules  of  harmony  and  thorough  base. 
And  just  at  the  time  when  those  studies  might 
begin  to  educate,  in  the  true  sense  of  the  word, 
they  are  laid  aside  forever. 

The  charge  of  specialty  and  inutility  which  has 
been  brought  against  the  civil-service  examinations 
is  singularly  inappropriate.  We  find  the  follow- 
ing astounding  statement :  "  The  training  required 
(that  is,  for  the  civil-service  examinations)  was 
absolutely  injurious,  and  was  good  only  for  the 
competitive  examination  itself,  and  worthless  for 
all  else  beyond  as  well  as  below  it.  To  fail  in  the 
examination  was  bankruptcy  in  purse,  in  mind, 
and  in  soul."  Now,  since  the  subjects  in  which 
the  specialty  consists  are  almost  wholly  comprised 
under  the  heads  of  modern  languages,  literature, 
and  some  of  the  chief  branches  of  physical  sci- 
ence, —  subjects  the  knowledge  of  which  forms 
the  very  life-blood  of  our  social  and  commercial 
systems,  —  it  is  impossible  to  conceive  that  the 
circumstance  of  having  paid  more  than  ordinary 
attention  to  such  branches  of  study  could  unfit  a 
young  man  for  making  his  own  unaided  way  in 
the  world,  after  having  failed  to  secure  a  civil- 
service  appointment.  In  fact,  the  argument,  such 
as  it  is,  recoils  with  tenfold  force  upon  the  public 
schools  with  which  the  comparison  is  instituted. 
It  is  there  that  the  course  of  education  pursued  is 
special,  and  the  results  comparatively  worthless. 
It  is  there  that  subjects  which  are  of  use  only  to 
the  man  of  letters,  or  the  professional  linguist, 
are  dragged  into  undue  prominence,  and  made  to 
form  the  staple  of  the  instruction  offered,  without 
discrimination,  to  all.  If  the  hypothetical  youth 
who  has  been  early  stranded  in  life  had  just  left 
a  public  school,  he  would  perhaps  have  acquired 
a  facility  in  writing  execrable  Latin  hexameters, 
or  in  making  equally  bad  translations  of  Euripides ; 
but  in  the  elementary  knowledge  useful  in  a  score 
of  professions  he  would  be  utterly  and  hopelessly 
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ignorant.  In  truth,  if  the  heroes  of  Greek  and 
Roman  mythology  had  been  indeed  divine,  we 
could  hardly  have  expressed  our  belief  and  devo- 
tion more  practically  than  by  adopting  the  gram- 
mar of  their  language  as  the  common  basis  of 
education  in  the  nineteenth  century.  Perhaps  the 
afflatus  still  clings  to  the  disused  words,  and  man's 
progressive  improvement  may  somehow  be  indis- 
solubly  connected  with  the  repeated  incantation. 

We  are  told  that  the  public  schools  produce 
4  formed  men,'  and  the  competitive  examinations 
'  crammed  men  ; '  but  the  antithesis  is  not  clear, 
and  definitions  of  the  terms  employed  would  have 
been  acceptable.  It  is  doubtless  true  that  inde- 
pendence of  spirit  and  self-reliance  are  created  at 
the  public  schools,  and  the  result,  as  far  as  it  goes, 
may  be  very  valuable  ;  but  intellectual  training  is 
at  least  of  equal  importance  with  social  in  forma- 
tion of  character,  and  it  is  the  former  that  we  as- 
sert to  be  inefficient.  The  term  ' cramming'  is 
either  a  perfect  myth,  as  Mr.  Todhunter  has  af- 
firmed it  to  be,  so  far  as  it  has  reference  to  the 
examinations  in  the  University  of  Cambridge ;  or, 
if  its  present  application  be  a  legitimate  one,  it 
means,  in  the  pupil,  more  than  usually  hard  and 
intelligent  study,  and,  in  the  tutor,  thorough  and 
painstaking  teaching.  The  boy  who  is  taken  from 
the' public  schools  to  be  *  crammed '  for  the  com- 
petitive examination,  is  brought  into  incessant 
contact  with  his  tutors,  is  individually  assisted  in 
his  studies,  his  difficulties  are  explained,  and,  if 
idle,  he  is  perpetually  encouraged  to  work.  The 
specialty  of  the  method  consists  in  giving  indi- 
vidual attention  to  each  pupil,  and  so,  by  obviat- 
ing waste  of  time  and  waste  of  effort,  enabling 
each  to  take  the  shortest  road  to  the  end  desired. 
It  is  obvious  that  such  a  method  involves  more 
actual  teaching ;  yet  with  reference  to  the  expense 
attending  this  tuition,  and  which  has  been  repre- 
sented as  enormous,  I  am  confident  that  a  fair 
average  would  show  that  it  does  not  surpass,  even 
if  it  equals,  the  cost  of  education  at  the  public 
schools.  It  is  impossible  to  resist  suggesting  an 
amendment  to  Dr.  Bird  wood's  proposal.  Let  the 
public  schools  alter  their  curriculum  to  suit  the 
requirements  of  the  competitive  examinations, 
and  treble  their  staff  of  masters,  and  let  them  do 
this  without  raising  the  school  fees,  and  they  will 
at  once  become  formidable  rivals  of  the  so-called 
crammers. 

Granted,  however,  that  the  evils  complained  of, 
and  so  much  exaggerated,  exist  in  any  degree 
whatever,  the  subject  is  one  which  demands  im- 
mediate and  serious  attention.  The  whole  tone  of 
education  in  this  country  is  being  influenced,  and 
in  some  directions  entirely  determined,  by  the 
character  of  competitive  examinations.    And  it  is 


therefore  hardly  possible  to  overrate  the  impor- 
tance which  attaches  to  these  examinations,  and 
to  the  question  •  How  can  they  be  made  most 
serviceable  ? '  In  the  last  edition  of  the  '  Encyclo- 
paedia Britannica'  there  are  some  pertinent  re- 
marks on  this  head.    The  writer  says,  — 

"  It  is  found  that  some  branches  of  study  are 
better  suited  for  examination  than  others.  Cer- 
tain studies  endow  the  pupil  with  the  faculty  of 
doing  something  he  could  not  do  before,  such  as 
translating  foreign  languages,  or  solving  mathe- 
matical problems  ;  and  there  are  others,  like  his- 
tory, which,  though  they  may  add  greatly  to  the 
wealth  of  the  man's  mind,  yield  no  such  definite 
faculty  or  technical  dexterity.  We  can  test  the 
possession  of  the  first  sort  of  acquirement  directly, 
by  calling  on  the  student  to  put  in  practice  the 
powers  he  is  expected  to  have  acquired ;  but,  with 
respect  to  the  latter,  we  can  only  ascertain*  that  he 
recollects  some  portion  of  what  he  has  prepared. 
By  choosing  these  portions  judiciously,  we  can  tell 
whether  the  student  has  carefully  studied  the  sub- 
ject and  linked  the  various  parts  of  it  together,  but 
we  cannot  make  sure  of  the  permanency  of  this 
knowledge.  Young  men  used  to  examinations 
will  pick  up  just  the  information  suited  in  a  very 
short  time,  from  an  analysis  or  a  tutor's  note-book, 
and  forget  much  in  a  few  days.  This  power  of 
'  getting  up '  and  carrying  is  not  without  practical 
value.  It  is  the  power  which  enables  a  lawyer  to 
master  a  mass  of  details,  and  we  may  allow  credit 
for  this,  for  it  shows  a  good  analytical  memory  ; 
but  it  must  be  observed  that  what  is  thus  re- 
warded is  not  so  much  a  knowledge  of  the  special 
branch  of  study,  as  a  power  of  acquiring,  which, 
very  probably,  might  be  applied  to  one  subject  as 
well  as  another.  It  requires  great  experience  and 
judgment  in  an  examiner  to  deal  with  subjects 
like  history  and  literature.  He  must  have  an  eye 
for  the  cardinal  points,  and  must  know  how  a 
student  ought  to  hold  things  together  in  his  mind. 
If  he  yield  to  the  temptation  which  seems  to  beset 
examiners,  of  picking  out '  things  not  generally 
known,'  and  minute  details  which  a  wise  man  is 
content  to  leave  to  be  looked  up  when  he  wants 
them,  then  a  kind  of  artificial  knowledge,  solely 
for  use  in  examinations,  will  be  engendered." 

The  opinion  that  there  is  something  in  the 
nature  of  examinations  which  renders  them,  of 
necessity,  not  only  inefficient  as  a  test  of  mental 
culture,  but  absolutely  prejudicial  to  the  interests 
of  education  in  general,  is,  I  am  convinced,  erro- 
neous. I  believe  that  the  capabilities  of  the  com- 
petitive examination,  regarded  as  an  instrument 
for  directing  education  and  for  proving  its  results, 
have  never  yet  been  fully  recognized.  I  do  not 
think  that  attention  has  been  concentrated  upon 
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the  subject  which  its  importance  demands ;  and 
the  reason  for  this  may  be,  that  the  real  magni- 
tude of  the  effect  producible  through  the  agency 
of  these  examinations  is  overlooked  ;  and  this  is 
partly  through  the  simplicity  of  the  agent  itself, 
and  partly  on  account  of  the  difficulty  of  observ- 
ing the  subsequent  effects  upon  individuals.  It  is 
curious  to  compare  the  seeming  inadequacy  of  the 
means  employed  with  the  actual  vastness  of  the 
result.  Some  dozen  or  twenty  questions  are  set 
in  each  of  a  few  papers  once  or  twice  a  year,  and 
the  whole  machinery  of  education  in  innumerable 
schools  and  colleges  is  guided  at  the  will  and 
pleasure  of  the  examiner.  The  instrument  placed 
in  his  hands  is  the  examination  paper,  and  he  can 
fashion  it  as  he  pleases.  Any  branch  of  study  may 
be  admitted  or  excluded,  and  I  maintain  that  it  is 
in  the  power  of  the  examiner,  not  only  by  the 
selection  of  questions  to  give  prominence  to  any 
particular  department  of  the  subject  of  a  paper, 
but  also  by  judicious  apportionment  of  marks  to 
give  weight  to  certain  mental  excellences  of  the 
candidate  over  and  above  the  mere  exercise  of 
memory  and  rule  of  thumb.  No  doubt  a  discrimi- 
nation of  this  kind  is  already  exercised  in  some 
degree :  but,  in  order  that  such  a  method  of  award- 
ing marks  should  become  practically  effective,  it 
would  be  necessary  that  a  complete  understanding 
should  exist  between  the  examiner  on  the  one 
hand,  and  the  pupil  on  the  other ;  for,  since  all 
efforts  of  the  candidate,  both  before  and  during 
examination,  are  certain  to  be  regulated  by  his 
idea  of  what  will  be  likely  to  pay,  it  is  evident, 
that,  if  his  notions  on  this  point  differ  widely  from 
those  of  the  examiner,  the  best  intentions  of  the 
latter  may  be  frustrated.  As  examinations  are  at 
present  conducted,  very  little  or  no  information 
is  given  about  the  method  of  marking  adopted. 
The  one  fact  ever  present  to  the  mind  of  the  can- 
didate is  that  he  has  to  answer  correctly  the  lar- 
gest number  of  questions  he  can  within  the  allotted 
time. 

For  the  sake  of  illustrating  what  is,  perhaps, 
the  most  serious  defect  in  this  system  of  exami- 
nation against  time,  let  us  suppose  the  case  of  two 
students  in  mathematics,  A  and  B.  A  is  brilliant, 
but  not  profound.  B  is  profound,  but  slow.  Six 
questions  being  proposed  to  them  on  paper,  A  an- 
swers them  all  in  one  hour,  while  B  onlj  answers 
four  out  of  the  six  in  the  same  time.  Again,  six 
more  advanced  questions  being  set,  requiring  more 
original  thought,  A  is  unable  to  answer  any  one 
of  these,  but  B  answers  them  all  in  five  hours. 

Now,  suppose  A  and  B  to  compete  for  mathe- 
matical honors  at  Cambridge,  in  the  old  tripos  ex- 
amination. A  number  of  questions  of  the  first  sort, 
all  within  the  scope  of  A*s  ability,  are  answered 


by  him  in  the  allotted  time  ;  B  answers  two-thirds 
of  that  number,  and  is  accordingly  beaten  by  A. 
The  paper  probably  contains  no  questions  of  the 
second  sort,  and.  even  if  it  did,  B  would  not  ven- 
ture to  grapple  with  them,  being  deterred  by  the 
fear  of  losing  marks,  since  in  the  time  which  the 
solution  of  one  of  these  questions  would  take  he 
would  be  able  to  deal  with  three  or  four  of  the 
easier  ones.  That  such  a  result  would  be  mis- 
chievous, will  probably  be  admitted.  In  the 
ordinary  affairs  of  life  it  is  rarely  of  any  conse- 
quence, when  a  matter  is  submitted  to  the  judg- 
ment for  decision,  whether  five  or  ten  or  fifteen 
minutes  be  occupied  in  coming  to  a  conclusion. 
In  the  higher  walks  of  science  it  is  positively  of 
no  consequence  whatever,  the  importance  of  ar- 
riving at  a  truth  at  all  outweighing  all  considera- 
tion of  the  time  occupied  in  the  process.  As  an 
original  investigator,  A  would  be  altogether  sur- 
passed by  B.  Why,  then,  should  a  premium  be 
offered  to  mere  rapidity  of  thought,  in  preference 
to  any  other  excellences  which  might  be  displayed, 
in  an  examination  the  avowed  object  of  which  is 
to  gauge  the  mathematical  abilities  of  the  competi- 
tors? If  such  ability  as  that  of  A's  were  usually 
allied  with  power,  the  objection  would  lose  its 
weight,  but  the  rule  is  probably  the  reverse  of 
this :  slowness  is  found  allied  with  prof undity  and 
strength,  quickness  of  conception  with  lack  of 
great  mental  power. 

Often  the  real  difficulty  of  a  question  does  not 
appear  on  the  surface,  and  much  time  is  frequently 
wasted  in  exploring  the  paper,  and  in  attacking 
questions  which  have  to  be  relinquished  when  their 
real  difficulty  is  perceived  ;  and  in  this  way  chance 
has  much  to  do  with  the  results,  for  nothing  short 
of  a  deliberate  analysis  of  the  contents  of  thepaper# 
(for  which  there  is  not  time)  would  enable  the 
candidate  to  do  himself  justice  by  attacking  those 
question*  which  alone  he  would  be  able  to  answer 
in  the  time  allowed.  It  would  also  tend  to  defi- 
niteness  of  aim  in  preparing  for  any  examination, 
if  it  were  clearly  stated  by  the  examiners  that 
marks  would  be  accorded  for  certain  excellences 
in  the  style  of  answering  questions,  and  marks 
deducted  for  certain  blemishes ;  and  the  more 
minutely  all  this  could  be  specified,  the  less  ran- 
dom would  the  results  become,  also  the  more 
would  the  character  of  that  course  of  education, 
which  it  ought  to  be  the  sole  object  of  the  exam- 
inations to  render  perfect,  be  brought  under  the 
influence  and  direction  of  the  examiners. 

What  I  wish  to  insist  upon  is,  that  the  evils 
which  have  been  complained  of  as  belonging  to 
the  system  are  not  evils  inherent  in  competitive 
examinations  as  such,  but  that  they  are  due, 
wherever  they  exist,  to  accidental  imperfections 
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in  the  mode  of  carrying  out  such  examinations. 
It  is  obvious  that  any  elaboration  of  the  scheme 
of  examinations,  of  the  kind  which  I  have  very 
imperfectly  suggested,  would  increase  the  labor 
and  cost  of  conducting  them.  To  insure  satis- 
factory results,  it  might  prove  needful  to  engage 
a  whole  committee  of  examiners  where  but  one 
is  at  present  employed.  Still,  in  view  of  the  over- 
whelming importance  of  the  effects  of  these  ex- 
aminations upon  the  education  of  the  youth  of 
this  country,  any  objections  to  change  founded 
upon  considerations  of  economy  must  be  regarded 
as  trivial. 

In  conclusion,  I  may  say  that  there  appears  to 
be  a  consensus  of  opinion  in  favor  of  the  pass  ex- 
amination, with  the  subsequent  arrangement  of 
candidates  alphabetically  in  one,  two,  or  three 
divisions,  thus  reducing  competition  to  a  mini- 
mum. The  College  of  preceptors  has,  I  believe, 
never  swerved  from  this  principle,  and  a  justifica- 
tion ef  it  is  surely  afforded  by  the  very  marked 
success  which  has  attended  their  examinations  for 
a  long  period  of  years.  The  dangers,  such  as  they 
are,  cluster  round  the  competitive  examination, 
with  its  order  of  merit  attached  ;  and  it  is  pretty 
generally  agreed  that  young  people  should  not 
very  frequently  be  called  to  engage  in  these  con- 
tests. G.  S.  Carr. 


THE  LONDON  COLLEGE  OF  PRECEPTORS. 

The  erection  and  dedication  of  a  handsome  new 
building  for  the  use  of  the  London  College  of  pre- 
ceptors has  called  renewed  attention  to  a  most 
serviceable  institution,  and  one  which  American 
educators  should  know  something  about.  A  writer 
in  the  Athenaeum  gives  a  summary  of  its  history. 
It  is  thiB  college,  far  more  than  the  ancient  uni- 
versities, that  regulates  and  directs  the  education 
of  the  English  middle  classes. 

The  Oollege  of  preceptors  had  a  humble  begin- 
ning. In  1846  some  private  school-masters,  im- 
pressed with  the  ignorance  and  incompetence  of 
numbers  who  called  themselves  teachers,  met  to- 
gether, and  ultimately  resolved  to  form  themselves 
into  a  society  with  the  object  of  affording  to  the 
public  a  test  of  the  qualification  of  teachers,  and 
of  thus,  in  course  of  time,  excluding  from  the 
ranks  of  the  profession  all  charlatans  and  im- 
postors. The  college  increased  rapidly  in  num- 
bers, and  secured  the  interest  of  distinguished 
patrons,  among  them  the  late  Marquis  of  North- 
ampton and  Sir  John  Lubbock,  by  whose  aid  it 
succeeded  in  obtaining  the  royal  charter  by  which 
it  was  incorporated  in  1849.  The  preamble  of  this 
charter  embodies  very  clearly  the  views  of  the 
original  founders.     The  college  is  incorporated 


41  for  the  purpose  of  promoting  sound  learning, 
and  of  advancing  the  interests  of  education,  espe- 
cially among  the  middle  classes,  by  affording  fa- 
cilities to  the  teacher  for  acquiring  a  knowledge 
of  his  profession,  and  by  providing  for  the  periodi- 
cal session  of  a  competent  board  of  examiners,  to 
ascertain  and  give  certificates  of  the  acquirements 
and  fitness  for  their  office  of  persons  engaged,  or 
desiring  to  be  engaged,  in  the  education  of  youth." 
These  primary  objects  of  the  college,  it  may  at 
once  be  said,  have  hitherto  been  carried  out  but 
to  a  limited  extent  and  with  small  success.    At 
first,  by  a  strange  irony  of  fate,  the  result  of  its 
operations  was  to  aggravate  the  evil  it  sought  to 
cure.    In  the  report  of  the  schools  inquiry  com- 
mission, Mr.  Fitch  stated  that  in  his  district  the 
objects  of  the  college  had  not  been  fulfilled  to  any 
appreciable  extent,  and  that  several  school-masters 
of  good  standing  who  had  once  supported  it  "  had 
withdrawn  themselves  in  disgust  at  the  shameless 
use  which  was  made  in  advertisements  of  the  let- 
ters M.R.C.P.  by  men  who  were  wholly  unquali- 
fied ; "  and  as  late  as  1868  Mr.  Joseph  Payne,  in  a 
paper  read  at  a  meeting  of  the  college,  put  the 
plain  spoken  question,  "Can  any  one  wonder  that 
school-masters  by  hundreds,  finding  that  high  rank 
in  a  learned  corporation  was  to  be  obtained  at  the 
rate  of  seven  shillings  a  letter,  should  have  availed 
themselves  of  the  golden  opportunity  ?  *'  The  coun- 
cil have  ever  since  steadily  discountenanced  the 
use  or  abuse  of  these  mystic  letters.     The  only 
grades  the  college  recognizes  for  which  diplomas 
are  granted  are  associate,  licentiate,  and  fellow. 
These  grades  are  conferred  after  examination, 
partly  in  general  knowledge,  and  partly  in  the 
theory  and  practice  of  education.     The  qualifies- ' 
tions  for  the  lowest  grade  are  about  on  a  par  with 
those  of  a  first-class  certificated  teacher,  the  licen- 
tiateship  corresponds  to  an  ordinary  degree,  and 
the  fellowship  may  fairly  rank  with  an  honor  de- 
gree at  the  universities.   The  College  of  preceptors 
deserves  full  credit  for  having  first  recognized  the 
necessity  of  a  professional  examination,  and  for 
setting  an  example  which  the  older  universities 
are  slowly  following.    So  far,  it  has  succeeded  in 
attracting  few  teachers,  and  those  mostly  of  an 
inferior  class  ;  but  the  failure  is  due,  not  so  much 
to  any  defects  in  the  scheme,  as  to  the  general  in- 
difference of  the  public. 

By  far  the  most  important  event  in  the  history 
of  the  college  was  the  establishment  of  the  exami- 
nation of  pupils.  This  was  begun  in  1850,  and 
was  in  full  operation  in  1854 ;  that  is,  four  years 
before  the  university  local  examinations,  and  two 
years  before  those  of  the  Society  of  arts.  In  spite 
of  the  competition  from  these  and  other  examin- 
ing boards,  the  college  examinations  have  steadily 
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grown,  till  in  the  last  year  the  numbers  who 
presented  themselves  for  the  college  certificates 
amounted  to  more  than  fifteen  thousand,  repre- 
senting over  four  thousand  schools.  Thisnum- 
t  ber  considerably  exceeds  the  sum  of  the  Oxford 
and  Cambridge  local  candidates  for  1886  Not 
only  was  the  college  first  in  the  field  of  examina- 
tions, but  it  also  took  the  lead  in  admitting  girls 
to  equal  privileges  with  boys.  Nor,  as  far  as  we 
can  judge,  is  there  any  ground  for  the  prevailing 
belief  that  the  standard  of  the  college  is  lower  than 
that  of  the  universities.  Certainly  this  is  not  the 
opinion  of  the  best  judges,  masters  who  prepare 
pupils  for  both  examinations ;  and  there  can  be 
no  doubt  that  the  examination  syllabus  of  the  col- 
lege is  more  scientifically  constructed,  and  insures 
a  better  curriculum  for  students,  than  that  of 
either  university.  The  explanation  is  obvious  :  it 
was  originally  drawn  up,  and  has  since  been  modi- 
fied, not  by  university  dons,  but  by  practical 
school-masters. 

A  few  words  may  be  added  as  to  the  future  of  the 
college.  In  the  past  the  main  energies  of  the  col- 
lege have  been  expended  on  the  examination  of 
pupils ;  and  probably  few  of  its  members  are 
aware  that  there  is  not  one  word  in  their  charter 
referring  to  such  examinations,  and  that  it  is  only  # 
by  implication  that  they  are  authorized  in  con- 
ducting them  and  granting  certificates.  Now  that 
the  preceptors  have  built- themselves  a  house,  it  is 
hoped  that  they  will  set  to  work  in  earnest  to 
carry  out  the  main  intention  of  their  founders. 
To  offer  examinations  in  the  art  of  teaching  is 
something ;  to  provide  lectures  for  teachers  by 
such  competent  professors  as  Mr.  James  Sully, 
Canon  Daniel,  and  Mr.  Fitch,  is  more :  but  both 
these  provisions  combined  fall  far  short  of  the 
training  of  teachers.  This  hope,  we  are  glad  to 
say,  is  likely  to  be  fulfilled.  At  the  last  general 
meeting  of  the  college,  two  resolutions  were  car- 
ried unanimously,  —  "  that  for  the  next  three 
years  a  sum  not  exceeding  three  hundred  pounds 
a  year  be  devoted  to  scholarships  for  intending 
teachers,  male  and  female;"  and  "that  part  of 
the  surplus  funds  be  allowed  to  accumulate  for 
the  purpose  of  establishing  a  training-college,  or 
for  promoting  some  other  scheme  for  the  training 
of  teachers."  These  proposals  appear  to  us  most 
reasonable  and  prudent.  The  experiment  of  the 
Finsbury  training-college  proves  that  a  superior 
normal  school  for  men  must  for  the  present  de- 
pend mainly  on  external  support,  and  to  launch 
out  on  such  an  undertaking  without  sufficient 
funds  would  be  again  to  invite  failure. 

There  are  various  other  objects  included  in 
the  charter  of  the  college,  to  which  it  will  doubt- 
less hereafter  apply  itself.    Such  are  a  benevolent 


fund  for  teachers,  a  pedagogic  library,  a  bill  for 
the  registration  of  teachers;  but,  useful  as  all 
these  objects  are,  they  are  subordinate  to  the  pri- 
mary aim  of  the  college,  the  promotion  of  the 
training  of  teachers. 


INFANT-SCHOOLS  AND  THE  KINDER^ 

GARTEN.1 

Now  that  the  universal  necessity  of  education 
is  recognized  throughout  the  civilized  world,  the 
contest  that  remains  is  that  concerning  methods ; 
and  of  this,  the  most  important  branch  is  that 
which  relates  to  the  very  earliest  period  of  educa- 
tion, namely,  to  the  choice  between  the  old  sys- 
tem of  the  nursery  or  the  infant  schools,  and  that 
of  Froebel,  known  as  the  kindergarten. 

It  would  be  obviously  impossible  to  attempt  here 
to  give  any  thing  like  an  exposition  of  this 
method,  which  was  elaborated  by  its  author  as 
simply  the  first  step  and  foundation  of  a  syste- 
matically progressive  education,  extending  from 
the  earliest  dawn  to  the  ripening  of  the  human 
faculties.  The  utmost  that  can  be  hoped  for,  in 
these  brief  remarks,  is  to  bring  into  clear  relief 
some  of  the  most  salient  points  of  difference  be- 
tween the  old  and  the  new  methods  of  infant- 
training. 

First,  then,  apart  from  the  inevitable  effect  of 
any  school  discipline  upon  the  habits  and  conduct 
of  children,  the  former  aims  mainly  at  instruc- 
tion ;  the  kindergarten,  at  harmonious  develop- 
ment of  the  child's  whole  nature,  instruction  being 
a  portion  only  of  the  training  required  for  that 
purpose. 

Next,  as  to  the  nature  of  the  instruction  given. 
The  infant-school,  which  is  bound  to  produce  at  a 
given  time  a  certain  proficiency  in  reading  and 
writing,  laboriously  teaches  the  child  to  recognize 
and  reproduce  certain  symbols,  the  real  impor- 
tance of  which  he  naturally  cannot  realTze.  The 
kindergarten  trains  the  child  first  to  observe  form, 
dimension,  and  number,  in  a  great  variety  of 
amusing  ways,  with  the  help  of  color  and  of  ob- 
jects he  can  handle  and  examine.  It  teaches  him 
to  reproduce  the  forms  observed,  whether  of  nat- 
ural objects  or  geometrical  figures  ;  to  copy  or 
combine  out  of  his  own  fancy  a  variety  of  sym- 
metrical designs,  thereby  giving  a  facility  of  ap- 
prehension and  execution  which  makes  the  subse- 
quent effort  to  recognize  and  trace  letters  and 
words  comparatively  easy.  Thus  the  kindergarten 
system  enables  the  children  to  attain  the  same 
proficiency  in  reading  and  writing,  while  much 
else  has  been  learned  on  the  way,  and  while  the 
foundation  has  been  laid  for  that  accuracy  and 

1  From  the  London  Journal  of  education. 
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delicacy  of  sight  and  touch  which  will  he  of 
equal  importance  to  the  future  mechanic,  to  the 
artist,  or  the  man  of  science. 

Again,  the  songs  and  movements  of  the  infant- 
school  afford  a  pleasant  break  in  the  graver  work ; 
but  the  songs  and  games  of  the  kindergarten  are 
themselves  an  integral  portion  of  the  instruction. 
Through  them  the  ear,  the  memory,  and  the  in- 
telligence are  systematically  exercised,  while  the 
children  feel  the  charm  of  rhythmical  expression 
and  movement. 

Once  more.  While,  in  any  well-managed  school, 
the  children  are  fairly  contented,  in  the  kinder- 
garten they  are  genuinely  happy.  Parents  of  all 
classes  bear  witness  to  this  important  fact,  and  it 
is  true  throughout  the  day's  exercises,  grave  as 
well  as  gay.  For  while  schools  impose  dry  tasks, 
hard  in  proportion  as  they  are  uninteresting,  be- 
cause bearing -no  reference  to  childish  tastes  and 
aptitudes,  the  kindergarten,  proceeding  from  close 
study  of  child-nature,  follows  and  yet  guides  the 
child's  own  wish  to  learn,  by  presenting  to  him 
the  facts  or  objects  that  naturally  excite  his 
curiosity  ;  thus,  instead  of  the  passive  attitude  of 
the  mere  enforced  learner,  we  find  even  the 
youngest  active,  and  happy  in  their  activity.  Nor 
must  we  forget,  that,  in  fostering  natural  curiosi- 
ty, we  are  fostering  the  root  of  the  love  of  knowl- 
edge, the  growth  of  which,  however  humble,  is  a 
treasure  to  any  life,  and  which  may  become  with 
many  the  perennial  source  of  the  noblest  enjoy- 
ments. 

To  sum  up,  then.  The  new  method  is  more  ac- 
cording to  nature,  and  therefore  more  successful, 
and  making  the  children  happier. 

It  is  more  comprehensive,  and  therefore  not 
only  richer  in  present  gain,  but  more  durable  in 
its  effects,  since  education  influences  the  future 
just  in  proportion  to  the  hold  it  has  taken  on  the 
whole  development  of  mental  and  physical  fac- 
ulty, the  germs  of  which  lie  undeveloped  in  the 
child. 

It  is  more  religious  in  its  influence,  not  through 
dogmatic  teaching  nor  direct  religious  services, 
but  through  the  daily  rejoicing  in  God's  works  ; 
through  the  dawning  sense  of  his  presence  and  his 
ruling  will  in  that  wonderful  outer  world  con- 
cerning which  the  child  is  so  curious,  and  on 
which  kindergarten-teaching  is  so  continually  fix- 
ing his  attention.  Thence  gradually  spring  rev- 
erence and  the  sense  of  duty  to  that  all-ruling 
power,  and  the  vital  roots  of  all  religion  are 
there. 

Such  being  the  superior  claims  of  Froebel's 
method,  it  is  most  important  to  urge  those  claims 
upon  all  educational  departments  that  include  in- 
fant-schools, to  induce  them  to  adopt  that  method. 


The  only  serious  difficulty  is  that  of  providing 
duly  trained  teachers,  since,  in  the  hands  of  ill- 
trained  mistresses,  the  surface,  play-aspect  of  the 
kindergarten  becomes  the  whole  ;  routine  replaces 
principle  ;  and  a  system,  every  step  of  which  has 
been  philosophically  thought  out,  becomes  a 
mechanism  or  a  toy. 

What  is  required  is,  that  training-colleges  should 
know  that  their  infant-school  teachers  will  be  ex- 
pected to  be  thoroughly  conversant  with  the  kin- 
dergarten theory  and  practice,  and  that  employers 
should  require  a  certificate  from  a  competent 
authority,  vouching  for  such  training.  With  these 
precautions,  difficulties  will  speedily  vanish. 

Emily  Shibreff. 


MR.  ROMANES  ON  THE  HIGHER  EDUCA- 
TION OF  WOMEN. 

Authorities  of  all  sorts,  theological,  medical, 
and  pedagogical,  have  lately  been  heard  from  on 
this  subject  as  to  the  higher  education  of  women, 
until  it  has  been  thought  that  nothing  is  left  un- 
said. But  so  eminent  a  scientist  and  psychologist 
as  Mr.  Romanes  can  always  command  a  hearing ; 
and  in  the  course  of  a  recent  lecture  at  the  Royal 
institution,  on  4  Mental  differences  between  men 
and  women,'  he  said  not  a  little  that  directly  in- 
terests educators.  Mr.  Romanes  did  not  criticise 
the  old-fashioned  view  as  to  the  general  mental 
inferiority  of  women,  though  he  proceeded  to  up- 
hold the  more  modern  conclusion  that  women 
cannot  be  too  highly  educated.  Ignorance,  he  said, 
is  no  longer  one  of  those  feminine  qualities  uni- 
versally admired.  It  was  not  till  the  middle  of 
the  present  century  that  any  attempt  was  any- 
where made  to  provide  for  the  higher  education 
of  women.  But  now,  whether  we  like  it  or  not, 
the  women's  movement  is  upon  us,  and  we  must 
endeavor  to  puide  the  flood  into  the  most  beneficial ' 
channels.  What  are  those  channels  ?  Assuredly 
not  those  that  run  directly  athwart  all  the  mental 
differences  of  men  and  women.  No  education 
will  ever  equalize  this  natural  inequality  of  sex, 
and  women  as  a  class  will  never  aspire  to  rival 
men.  Yet,  though  inferior  in  mere  strength, 
whether  of  body  or  of  mind,  in  the  truest  gran- 
deur of  human  nature,  in  the  higher  moral  quali- 
ties, women  are  at  least  the  equals  of  men,  and 
for  the  full  development  of  their  nature  they  need 
education  as  much  as  men.  More  especially  do 
they  need  an  education  in  science.  Thanks  to 
high  schools  and  colleges,  he  hoped  that  it  would 
no  longer  be  possible  for  a  presumably  educated 
woman  to  put  to  a  lecturer  such  questions  as  these  : 
"  Tell  me,  is  the  cerebellum  inside  or  outside  the 
brain  ?    Is  your  diagram  of  a  jelly-fish  intended 
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to  illustrate  the  solar  system  ?  How  have  astron- 
omers been  so  clever  as  to  find  out  the  names  of 
the  stars  ?  "  On  the  question  of  over-pressure,  Mr. 
Romanes  quoted  the  testimony  of  Mrs.  Henry 
Sidgwick  and  Sir  Spencer  Wells,  and  stated  that 
he  had  discovered  but  few  cases  of  break-down. 
This  proved,  however,  not  that  the  system  was 
perfect,  but  that  English  girls  have  marvellously 
vigorous  constitutions.  He  then  stated  some  grave 
abuses  which  had  come  to  his  knowledge,  against 
which  he  desired  to  see  public  opinion  directed. 
In  some  of  the  high  schools,  no  check  is  placed  on 
the  ambition  of  young  girls  to  distinguish  them- 
selves :  there  is  no  provision  for  bodily  exercise, 
no  play-ground,  and  the  gymnasium,  where  there 
is  one,  is  not  used  by  the  harder-worked  students. 
A  correspondent  informed  him  that  in  one  of  the 
most  famous  high  schools,  girls  usually  began 
work  at  six,  and  worked  ten  or  eleven  hours  a 
day  :  as  examination  approached,  these  hours  were 
increased  to  fourteen,  fifteen,  sixteen,  or  even 
eighteen  hours.  The  time  fixed  by  the  school 
time-table  was,  it  is  true,  eight  hours,  but  it  was 
absolutely  impossible  for  any  girl  to  keep  to 
this. 


ENGLISH  IN  THE  PREPARATORY 

SCHOOLS. 

The  change*  that  have  taken  place  in  recent 
years  in  the  methods  of  language-study  have  done 
much  to  advance  the  cause  of  good  learning. 
Every  teacher  owes  a  lasting  debt  to  those  who 
have  wrought  out  and  to  some  extent  perfected 
these  new  and  advanced  methodB.  The  debt  of 
the  teacher  is,  however,  but  a  tithe  of  that  due 
from  those  who  have  thus  been  spared  laborious 
and  well-nigh  fruitless  gropings  through  the  laby- 
rinths of  a  complex  grammar  and  the  blind  by- 
paths of  inexplicable  idioms.  Where  the  new 
methods  have  been  wisely  held  in  check  by  a 
recognition  of  the  legitimate  functions  of  gram- 
matical study,  the  results  have  been  in  the  main 
entirely  satisfactory.  Languages  are  now  learned 
much  more  rapidly  and  easily  than  was  the  case 
a  few  years  ago,  and  are  thus  the  earlier  brought 
into  requisition  as  the  means  to  some  other  and 
better  end.  Parrot-like  knowledge  of  inflections 
and  rules  has  ceased  to  be  the  goal  of  linguistic 
scholarship :  the  ability  to  use  a  language  as  a 
medium  between  the  possessor  and  something  to 
be  sought  in  literature  or  life,  is  now  more  gener- 
ally recognized  as  the  purpose  of  such  studies  and 
the  main  reason  for  them. 

It  is  somewhat  astonishing,  that,  in  view  of  all 
this,  some  more  practical  and  rational  method  has 
not  been  adopted  in  the  study  of  our  own  lan- 


guage as  a  vehicle  of  thought.  In  many  of  the 
colleges  and  universities  there  is,  to  be  sure,  a 
well-defined  mania  for  philological  research  and 
an  abnormal  appetite  for  Anglo-Saxon  ro^ts.  In 
our  common  schools  this  tendency  is  to  some  ex- 
tent imitated  by  an  unwearying  attention  to  the 
minutiae  of  grammatical  structure  and  the  puz- 
zles of  syntactical  forms.  Of  practice  and  bum- 
drum  drill  in  the  use  of  English,  there  is  little,  in 
either  school  or  college,  in  comparison  with  the 
importance  of  the  subject  and  the  needs  of  the 
students. 

This  lack  of  proper  training  in  the  use  of  Eng- 
lish is  due  largely  to  two  causes :  1°,  the  want 
of  some  efficient  method  in  the  teaching  of  Eng- 
lish ;  and,  2°,  the  reluctance  shown  by  our  best 
teachers  to  engaging  in  this  branch  of  work. 
Possibly  the  second  reason  may  be  the  result 
of  the  first ;  possibly  it  is  the  result  of  some  in- 
herent prejudice,  or  some  unconfessed  doubts  as 
to  the  dignity  of  this  kind  of  work.  As  to  these 
last  reasons,  it  must  be  acknowledged,  that,  under 
the  existing  methods,  the  work  is  far  from  agree- 
able or  inspiring  to  either  teacher  or  taught,  and 
no  teacher  can  justly  be  blamed  for  preferring  to 
avoid  it  whenever  possible.  The  question  may 
well  be  asked,  however,  whether  this  very  re- 
luctance is  not  one  main  cause  why  this  important 
branch  of  work  has  been  so  long  neglected,  and 
whether,  if  our  best-equipped  and  most  earnest 
teachers  were  to  apply  themselves  to  a  solution  of 
the  problem,  it  would  not  soon  be  solved  as  easily 
as  were  numerous  other  knotty  problems  in  educa- 
tional methods. 

The  writer  has  had  occasion  to  test  at  college 
entrance  examinations  the  familiarity  of  appli- 
cants with  the  forms  and  use  of  their  mother- 
tongue.  The  results  have  been  in  the  main  un- 
satisfactory, and  at  times  discouraging.  The 
commonest  grammatical  forms  seem  entirely  un- 
familiar ;  a  composition  of  a  dozen  sentences  ex- 
hibits the  most  utter  disregard  of  the  simplest 
grammatical  and  rhetorical  constructions.  Stu- 
dents who  construe  Virgil  with  ease,  who  are  on 
familiar  terms  with  Euclid,  and  see  no  serious 
difficulties  in  Legendre,  stumble  and  hesitate  and 
fail  in  the  use  of  their  own  language.  To  illus- 
trate. At  a,  recent  examination  the  students  were 
asked  to  decline  the  pronoun  *  thou.'  A  large  per 
cent  of  those  examined  failed  utterly.  Here  are 
a  few  examples  of  how  this  inoffensive  pronoun 
was  treated  :  — 

1.  Thou,  thine,  thou;  their,  theirs,  them. 

2.  Thou,  yours,  thou;  same. 

8.  Thou,  thine,  thy ;  they,  theirs,  they. 
4.  Thou,  thine,  thee;  they,  theirs,  them. 
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These  four  are  fair  examples  of  the  whole  list  of 
failures.  Nor  must  it  he  supposed  that  these 
young  gentlemen  had  not  been  prepared  in  schools 
that  stand  fairly  well.  One  was  a  graduate  of 
a  Massachusetts  high  school ;  one  was  a  graduate 
of  the  preparatory  department  of  one  of  the  lar- 
gest colleges  in  Ohio  ;  two  were  prepared  in  New 
York  high  schools :  the  four  taken  together  repre- 
sent the  educational  system  of  three  of  the  wealthi- 
est, most  populous,  and  most  progressive  states  in 
the  Union.  In  other  simple  grammatical  forms  a 
like  ignorance  was  displayed ;  as,  for  instance, 
when  one  student  declined  Moses  thus  :  — 

Moses,  Moses,  Mosaic. 

Such  examples  might  be  multiplied  indefinitely, 
but  these  will  suffice  to  prove  bow  utterly  inade- 
quate is  much  of  the  preparatory  instruction  in 
the  simple  forms  of  our  almost  gram  mar  less 
tongue. 

When  the  work  of  writing  English  is  considered, 
the  results  are  almost  equally  barren.  Scarcely 
an  applicant  for  admission  can  write  the  simple 
essay  required  at  the  examination  without  some 
blunder  in  orthography,  punctuation,  capitaliza- 
tion, and,  what  is  worst  of  all,  grammatical  ac- 
curacy. I  say  nothing  of  the  faults  in  logical  ar- 
rangement and  rhetorical  effectiveness.  These 
qualities  might,  and  indeed  should,  be  taught  in 
the  preparatory  schools  ;  but  I  am  sure  every 
teacher  of  English  in  the  colleges  will  be  fully 
satisfied  if  students  are  sent  up  well  equipped  for 
writing  English  with  grammatical  correctness  and 
some  degree  of  ease.  Such  a  foundation  as  this 
would  enable  the  teacher  to  begin  at  once  the 
work  of  aiding  the  student  to  acquire  a  clear  and 
forcible  style,  instead  of  wasting  time,  as  is  now 
necessary,  in  doing  the  work  of  the  preparatory 
schools. 

The  trouble  seems  to  be  that  the  preparatory 
schools  do  not,  as  a  rule,  give  enough  attention  to 
the  study  of  English.  There  is  in  the  grammar 
schools  a  certain  amount  of  grammatical  drill  and 
of  analyzing  and  parsing.  Much  of  this  is  good  ; 
much  is  worthless.  So  far  as  any  useful  end  is 
concerned,  the  mere  ability  to  analyze  and  parse 
an  intricate  English  sentence  counts  for  little.  The 
ability  to  write  a  simple  English  sentence  with 
accuracy  and  effectiveness  would  be  of  vastly 
greater  advantage  to  the  student.  When  the  stu- 
dent attempts  to  pass  an  examination  in  any  first- 
class  college,  this  fact  is  made  clearly  evident. 
The  main  requirements  at  such  a  time  are  three, 
—  first,  the  ability  to  recognize  the  few  grammati- 
cal inflections  that  still  persist  in  English,  and  to 
illustrate  these,  together  with  certain  sentential 
constructions,  by  examples  written  at  the  exami- 


nation ;  second,  the  ability  to  point  out  in  sen- 
tences given  at  the  examination  the  examples  of 
false  syntax  and  of  offences  against  idiomatic 
English  :  third,  the  ability  to  write,  on  some  fa- 
miliar subject,  a  short  composition  which  shall 
prove  that  the  applicant  possesses  a  reasonably 
full  vocabulary,  and  is  able  to  construct  gram- 
matical and  idiomatic  sentences  and  to  combine 
them  with  ordinary  skill.  Of  the  three  tests,  the 
last  named  is  by  far  the  most  important. 

This  brings  us  to  a  consideration  of  the  work 
necessary  to  be  done  in  the  preparatory  schools  in 
order  to  fit  students  for  college  entrance  exami- 
nations in  English.  In  sketching  this  I  shall  not 
attempt  to  be  exhaustive,  but  simply  to  indicate 
the  main  lines  on  which  preparatory  work  ought 
to  proceed. 

1.  There  ought  to  be  a  thorough  grounding  of 
pupils  in  the  inflections  of  English.  This  does  not 
imply  that  pupils  should  be  put  through  a  severe 
course  of  training  in  all  the  niceties  of  grammar, 
but  simply  that  the  necessary  inflections  should  be 
made  perfectly  familiar.  For  the  accom plisbment 
of  this  end,  any  one  of  the  numerous  *  methods ' 
of  language-study  may  be  profitably  employed ; 
but  it  is  my  conviction  that  patient  drill,  accom- 
panied by  constant  practice  in  the  use  of  the  vari- 
ous grammatical  forms,  is  the  best  and  simplest 
method.  It  cannot  be  too  emphatically  impressed 
upon  the  teacher  that  there  ought,  under  any 
method,  to  be  constant  illustration,  in  actual  work, 
of  all  difficult  points  in  grammatical  structure.  It 
is  especially  important  that  the  student  be  thor- 
oughly drilled  in  the  use  of  idiomatic  English,  and 
be  taught  to  observe  the  distinction  between 
closely  related  forms  ;  as,  for  instance,  '  shall ' 
and  'will/  'may'  and  'can,'  and  other  forms 
which  persons  ignorant  of  the  idiom  of  the  lan- 
guage are  likely  to  confound. 

2.  There  should  be  a  reasonable  amount  of  in- 
struction in  the  simple  intellectual  qualities  of 
English  style.  Dr.  Abbott  says,  "Almost  any 
English  boy  can  be  taught  to  write  clearly,  so  far 
at  least  as  clearness  depends  upon  the  arrange- 
ment of  words.  .  .  .  [It]  is  a  mere  matter  of  ad- 
verbs, conjunctions,  prepositions,  and  auxiliary 
verbs,  placed  and  repeated  according  to  definite 
rules.*' l  Clearness  is  simply  an  intellectual 
quality,  not  depending,  like  strength  and  elegance, 
upon  emotional  or  aesthetic  gifts.  Clearness, 
therefore,  may  easily  be  taught  in  the  preparatory 
schools,  and  the  principles  and  rules  upon  which  it 
rests  may  be  made  a  part  of  the  intellectual  equip- 
ment of  the  student.  Beyond  this  it  is  useless  to 
go.  The  study  of  rhetoric,  in  any  proper  sense  of 
that  term,  is  a  waste  of  time,  a  source  of  confus- 

1  How  to  write  clearly,  pp.  5  and  6. 
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ion  to  students,  and  often  an  absolute  hindrance 
to  the  acquisition  of  a  good  English  style. 

3.  Throughout  the  entire  course  of  a  pupil's 
studies,  from  the  time  he  can  construct  a  simple 
sentence  to  the  time  he  leaves  the  highest  grade, 
there  should  be  constant  and  rigorous  drill  in 
the  writing  of  English.  This  part  of  the  in- 
struction is  by  far  the  most  important,  and  is, 
at  the  same  time,  the  part  most  frequently 
neglected.  The  writer  has  already  published  his 
views  regarding  the  proper  methods  to  be  pursued 
in  the  teaching  of  Engli3h  composition,  and  will 
not,  therefore,  go  into  that  subject  in  this  paper.1 
It  is  sufficient  to  say,  in  general  terms,  that  all  in- 
struction in  English  composition  should  have  con- 
stantly in  view  the  immediate  capabilities  and 
needs  of  the  students.  It  is  no  uncommon  occur- 
rence to  have  students  in  the  lower  classes  of  a  col- 
lege complain  that  they  are  asked  to  write  upon 
subjects  much  simpler  than  those  given  in  the 
high  schools  Students  who  have  been  stringing  to- 
gether a  lot  of  senseless  verbiage  on  '  Sunshine  and 
shadow,'  '  True  greatness,'  'Heroism,'  'Honesty,' 
and  the  like,  cannot  see  why  they  should  be  asked 
to  descend  to  the  trivial  matters  of  every -day  life, 
and  to  a  discussion  of  subjects  about  which  they 
know  something.  Yet  one  composition  written  on 
a  familiar  subject,  composed  with  reasonable  care, 
and  then  carefully  and  sympathetically  criticised 
by  the  teacher,  is  worth  a  dozen  perfunctory  af- 
fairs, hurriedly  written,  upon  subjects  entirely 
beyond  the  experience  or  knowledge  of  the  pupil. 
Careful  and  conscientious  work  in  English  com- 
position would  afford  the  best  possible  basis  for 
future  studies  in  all  fields.  With  this  should  go, 
if  possible,  a  reasonable  familiarity  with  good 
writers,  in  order  that  the  vocabulary  of  the  pupil 
might  be  enlarged,  and  models  of  good  and  whole- 
some English  be  constantly  presented. 

In  conclusion,  it  is  only  just  to  say  that  the 
charge  of  neglecting  the  proper  study  of  English 
does  not  lie  at  the  door  of  the  preparatory  schools 
alone.  It  is  only  within  very  recent  years  that 
English  has  begun  to  receive  a  fair  share  of  at- 
tention in  the  colleges  and  universities.  The 
tendency  of  modern  education  is  toward  the  prac- 
tical. It  is  beginning  to  be  seen  that  the  most 
useful  weapon  in  the  hands  of  any  scholar  is  a 
thorough  and  practical  knowledge  of  his  own 
language.  This  conviction  is  arousing  our  col- 
leges to  better  methods  of  work  in  this  depart- 
ment, and  is,  in  consequence,  making  necessary 
better  preparation  in  the  secondary  schools.  This 
preparation  they  can  and  should  provide. 

Ernest  W.  Huffcut. 

i  See  the  New  England  journal  of  education  for  Decem- 
ber and  January. 


SCANDINAVIAN  STUDIES  IN  THE  UNITED 

STATES. 

Complaint  has  been  made  by  many  scholars  that 
the  study  of  the  Scandinavian  languages  is  almost 
entirely  neglected  in  our  colleges  and  universities, 
and  that  the  general  public  is  not  alive  to  the  im- 
portance of  this  study.  Of  the  justice  of  the 
complaint  there  can  be  no  doubt;  but  that  the 
neglect  is  continually  becoming  less  and  less,  it  is 
my  object  to  prove  in  this  short  paper.  As  no 
complete  account  of  the  Scandinavian  movement 
in  our  colleges  has  ever  been  written,  and  as  it  is 
necessary,  in  order  to  arrive  at  a  logical  conclu- 
sion, that  there  should  be  a  clear  understanding 
of  this  movement,  it  may  not  be  amiss  if  I  preface 
my  remarks  with  a  brief  sketch  of  the  origin  and 
development  of  Scandinavian  studies  in  the  United 
States.  Though  I  have  taken  great  pains  to  make 
the  account  complete,  it  is  possible  that  some  col- 
leges may  not  receive  the  notice  due  them.  Only 
college  instruction  will  be  discussed,  the  considera- 
tion of  the  purely  literary  side  of  the  question 
being  necessarily  omitted. 

To  the  University  of  the  city  of  New  York  is 
due  the  credit  of  founding  the  first  chair  of  the 
Scandinavian  languages  and  literature.  In  1858, 
Rev.  Paul  C.  Sinding  of  Copenhagen  was  ap- 
pointed the  first  professor  in  this- department,  and 
occupied  the  position,  with  honor  to  himself  and 
the  university,  till  his  resignation  in  1861.  Pro- 
fessor binding's  work  had  to  do  chiefly  with  Dan- 
ish hidtory  and  literature  ;  and  of  the  interest  his 
work  awakened  in  New  York,  we  may  judge 
from  the  fact  that  his  *  History  of  Scandinavia ' 
ran  through  seven  editions  in  a  few  years.  Since 
Professor  Sinding's  resignation,  the  chair  has  re- 
mained unoccupied. 

In  the  same  year  that  the  study  of  the  Scan- 
dinavian languages  was  abandoned  in  the  Uni- 
versity of  the  city  of  New  York,  the  Norwegian 
Luther  college  was  founded  at  Halfway  Creek, 
Wis.,  and  in  1862  was  removed  to  Decorah,  Io., 
where  it  is  still  located.  It  "owes  its  origin  to 
the  growing  demand  for  educated  men  who  could 
preach  the  Word  of  life  to  the  rapidly  increasing 
Norwegian  population  of  this  country."  Luther 
college  is,  then,  the  first  purely  Scandinavian  col- 
lege in  America.  The  instruction  has  always  had 
a  distinctively  Norwegian  tendency,  and  many  of 
the  text-books  are  printed  in  that  language.  The 
faculty  and  the  students  are  almost  entirely  of 
Norwegian  birth  or  parentage,  and  the  Norwegian 
language  and  literature  are  studied  through  the 
whole  college  course. 

On  the  opening  of  Cornell  university  in  1868, 
Willard  Fiske  was  appointed  professor  of  the 
North  European  languages,  and  instruction  was 
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offered  to  students  in  Icelandic  and  Norwegian. 
In  1877,  H.  H.  Boyesen  was  appointed  assistant 
professor  in  the  same  department.  Professor 
Boyeeen  resigned  in  1880,  and  Professor  Fiske  in 
1883,  and  since  that  time  the  department  has  been 
without  a  head. 

In  the  same  year  that  Cornell  was  founded, 
1868.  the  example  set  by  Luther  college  was  fol- 
lowed by  a  Swedish  colony  in  Illinois.  The  emi- 
gration from  Sweden  to  this  country  had,  in  1868, 
assumed  such  large  proportions,  that  a  Swedish 
theological  seminary  was  established  in  Galesburg, 
111.  Its  object  was  the  preparation  of  young  men 
from  the  Methodist  Episcopal  church  for  the 
ministry.  The  seminary,  which  in  1882  was 
moved  to  Evanston,  111.,  and  united  with  the 
North-western  university,  is  at  present  in  a  flour- 
ishing condition  :  "  The  course  extends  over  three 
years,  and  the  Swedish  language  and  literature 
are  studied  throughout."  In  1885  the  Norwegian 
and  Danish  theological  school  was  founded  at  the 
same  university,  and  with  similar  aims.  These 
two  schools,  together  with  Luther  college,  though 
quite  unimportant  from  a  philological  stand-point, 
afford  us  ample  proof  of  the  practical  side  of  the 
question  as  to  the  status  of  Scandinavian  instruc- 
tion in  the  United  States. 

In  1869,  R.  B.  Anderson  was  appointed  instruct- 
or in  modern  languages  at  the  University  of  Wis- 
consin, offering  a  course  in  Icelandic,  among 
others,  — the  first  ever  given  in  the  United  States. 
Six  years  later,  Mr.  Anderson  was  promoted  to  the 
position  of  professor  of  Scandinavian  languages, 
which  he  continued  to  hold  till  his  resignation  in 
the  autumn  of  1883.  During  the  remainder  of 
that  school-year,  J.  E.  Olson  taught  a  class  of  ten, 
in  Icelandic.  The  following  year,  Mr.  Olson  was 
appointed  instructor  in  the  Scandinavian  lan- 
guages. At  present,  Mr.  Olson  has  a  class  of 
thirteen  members  in  Norse.  Of  the  demand  for 
instruction  in  this  department,  we  may  judge 
from  the  fact  that  there  has  been  application  from 
six  students  to  begin  a  class  in  Icelandic.  The 
Scandinavian  languages  were  originally  offered  as 
optional  8  only ;  but  soon  after  the  creation  of  a 
separate  department,  Norse  and  Icelandic  were 
offered  as  optionals  in  freshman  and  sophomore 
years,  and  as  electives  in  junior,  and,  later  still, 
also  in  senior  years. 

Next  in  order  of  time  comes  Columbia  college, 
at  present  the  only  eastern  college  in  which  the 
Scandinavian  languages  can  be  studied.  Instruc- 
tion in  Danish  was  first  given  by  C.  Sprague 
Smith,  professor  of  modern  languages  during  the 
winter  of  1880-81,  and  in  Swedish  during  the 
winter  of  1883-83.  In  the  fall  of  1888,  W.  H. 
Carpenter,  Ph.D.,   was  appointed  instructor  in 


German,  Icelandic,  Danish,  and  Swedish,  having 
classes  that  year,  of  three  each,  in  Icelandic  and 
Danish.  During  the  last  winter,  Dr.  Carpenter 
had  classes  in  Icelandic  and  Danish :  Professor 
Boyesen,  one  in  Swedish ;  and  Professor  Smith 
delivered  a  course  of  lectures  on  Danish  and 
Swedish  literature,  with  reading  of  texts.  For 
the  present  year,  in  addition  .to  the  preceding 
courses,  Professor  Boyesen  offers  a  seminar  in 
contemporary  Norwegian  and  Danish  literature, 
with  lectures  and  conversation  in  Norwegian. 

Still  another  western  institution,  the  University 
of  Nebraska,  offers  this  year,  for  the  first  time, 
facilities  for  Scandinavian  work  ;  A.  H.  Edgren, 
Ph.D.,  a  native-born  Swede,  professor  of  Sanscrit 
and  modern  languages,  being  the  instructor. 

Such  is  the  list,  as  complete  as  possible,  of  the 
colleges  in  the  United  States  which  have  at  any 
time  offered  instruction  in  the  Scandivavian  lan- 
guages. In  connection  with  the  subject,  it  may 
not  be  amiss  to  mention  some  courses  of  lectures 
on  Scandinavian  literature,  other  than  academic, 
that  have  been  delivered  in  this  country.  Prof. 
R.  B.  Anderson  has  lectured  at  the  Peabody  in- 
stitute, Baltimore,  and  in  different  cities  in  In- 
diana ;  Professor  Boyesen.  before  the  Lowell 
institute,  Boston,  and  at  Columbia  college,  1886. 
In  1881-82,  Y.  Theo.  Dippold,  Ph.D.,  lectured  on 
the  Niebelungen  Lied  in  Boston  and  Cambridge  : 
and  in  lb82,  Dr.  Carpenter  delivered  a  course  of 
twelve  lectures  on  Old  Norse  literature  at  Johns 
Hopkins  university. 

The  question  as  to  the  profit  accruing  from  the 
study  of  the  Scandinavian  languages  naturally  pre- 
sents itself.  The  well-worn  arguments  that  have 
been  used  so  much  of  late  by  the  opponents  and 
defenders  of  the  old-fashioned  system  of  Latin, 
Greek,  and  mathematics,  may  many  of  them  be 
used  with  equal  force  in  arguing  this  question.  If 
the  mental  discipline  furnished  by  the  study  of 
Icelandic  be  as  great  as  that  furnished  by  the 
study  of  Latin  and  Greek,  if  the  culture  of  the 
old  Norsemen  give  as  profitable  food  for  reflection 
as  does  the  culture  of  the  Greeks  and  Romans, 
then  Icelandic  wins  the  day,  and  gains  a  right  to 
a  place  in  every  college  course.  This  paper  is  in- 
tended mainly  as  an  account  of  what  has  been 
done  in  the  past,  rather  than  an  argument  for 
what  shall  be  done  in  the  future,  so  that  I  shall 
not  attempt  a  support  of  my  position,  when  I 
make  the  claim  that  in  each  of  these  particulars 
Icelandic  equals  both  Greek  and  Latin.  I  say 
nothing  of  the  national  significance  of  Icelandic 
studies  to  all  who  call  themselves  Anglo-Saxons, 
though,  in  the  opinion  of  many,  this  alone  is 
enough  to  offset  any  possible  advantage  the  older 
tongues  may  possess.     But  I  wish  to  say  a  few 
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words  on  the  practical  advantage  of  the  study  of 
the  Scandinavian  languages. 

We  of  the  east  can  scarce  realize  the  part  the 
Scandinavian  plays  in  the  west ;  books  and  news- 
papers are  printed  for  him  in  his  own  language  ; 
ministers  preach  the  gospel  to  him  in  his  own 
tongue ;  his  presence  is  felt  everywhere,  save  in 
the  university  and  the  college.  A  population  of 
107,768  Scandinavians  lives  in  Minnesota,  and  there 
is  not  a  college  in  which  the  parent  tongues  of 
this  great  mass  of  people  can  be  studied.  But  in 
order  to  give  a  clearer  idea  of  the  extent  of  the 
Scandinavian  settlements  in  the  west,  I  have  taken 
a  few  tables  from  the  U.  S.  census  for  1880  (vol.  i. 
pp.  465  and  261) :  — 


i 

a 


Minnesota 
Wisconsin 
Illinois...., 
Iowa 


X 

« 

a 

< 

A 

s 

9,698 

89,681 

80,288 

28,985 

60,012 

84,048 

25,560 

21,097 

107,768 
68,884 
65,414 
46,046 


That  is,  in  Minnesota  the  Scandinavians  outnum- 
ber any  other  two  foreign  nationalities ;  in  Wis- 
consin they  are  outnumbered  by  the  Germans 
alone  ;  in  Iowa  they  also  stand  second,  and  in 
Illinois  third,  in  the  proportion  of  foreign-born 
inhabitants.  If  we  compare  the  percentage  of 
Scandinavians  with  that  of  French,  we  find  still 
more  startling  figures  :  — 


Scandinavian. 

French. 

1850 

0.80 

8.41 

1660 

1.75 

8.66 

1870 

4.34 

8.09 

1880 

6  59 

1.60 

What  the  percentage  of  Scandinavians  in  this 
country  will  be  in  1890,  we  can  surmise  from  these 
figures.  That  it  is  increasing  with  as  great  rapid- 
ity as  ever  before,  is  very  probable. 

And  it  is  this  great  people  whose  language  and 
literature  are  considered  of  such  slight  importance 
that  in  only  three  of  our  great  colleges  is  any  atten- 
tion paid  to  their  study.  There  are  more  Scandina- 
vians in  the  United  States  than  French,  and  there 
is  not  a  college  in  the  country  in  which  French  is 
not  studied.     It  is  true  that  the  Scandinavian  Ian* 


guages  are  but  little  used  on  the  continent  %  but 
no  one  can  depreciate  a  language  that  counts 
among  its  great  names  H.  C.  Andersen,  Adam 
Oehlenschlftger,  H.  C.  Oersted,  Karl  von  Linne. 
Bjdrnstjerne  Bjdrnsen,  Ibsen  and  Jonas  Lie. 
Such  a  language  deserves  study  for  its  own  merits. 
Yet  a  word  on  the  three  Scandinavian  theo- 
logical schools.  The  only  medium  by  which 
the  non-English-speaking  Scandinavians  can  be 
reached,  and  taught  to  become  good  citizens,  is  by 
men  of  their  own  race  and  tongue,  who  must  be 
specially  trained  for  this  work.  The  three  Scandi- 
navian colleges  that  have  been  established  for  this 
purpose  have  done  and  are  doing  good  work  in 
their  own  way  ;  but  unfortunately  their  way  is 
not  our  way ;  in  fact,  the  views  of  the  Scandina- 
vian religious  bodies  are  directly  opposed  to  every 
thing  distinctively  American.  Instead  of  trying 
to  Americanize  the  Scandinavian  youth  of  the  west, 
these  missionaries  do  all  they  can  to  keep  their 
charges  in  their  present  condition.  They  do  not 
teach  them  even  to  use  the  English  language,  but 
rather  encourage,  intentionally  or  not,  the  sur- 
vival of  a  foreign  language  on  American  soil. 
The  Scandinavian  courses  in  our  western  colleges 
should  be  intended,  not  only  to  teach  Norwegian 
and  Swedish  to  Americans,  but  also  English  to 
Norwegians  and  Swedes.  Those  working  as  spirit- 
ual or  secular  teachers  among  the  Scandinavians, 
should  use  their  knowledge  of  the  two  tongues  to 
increase  and  encourage  the  adoption  of  English  as 
the  natural  means  of  communication  of  this  great 
population  of  ours.  It  may  seem  inconsistent  to 
advocate  the  study  of  a  language  as  a  means  of  its 
own  destruction,  but  in  actual  working  this  plan 
will  prove  to  be  a  success. 

Daniel  Kilham  Dodge. 


A  map  of  central  Africa,  based  on  the  latest  in- 
formation, is  now  nearly  ready,  and  will  be  pub- 
lished in  an  early  number  of  Science.  This  will 
be  the  most  accurate  map  of  that  region  yet  pub- 
lished in  America,  and  will  be  the  only  American 
map  which  will  enable  readers  to  follow  the  jour- 
ney of  Stanley  to  the  relief  of  the  lost  Egyptian 
army. 
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COMMENT  AND  CRITICISM. 
We  meet  almost  daily  with  evidence  of  the 
increasing  interest  in  folk-lore.  There  is,  how- 
ever, in  some  quarters  a  lack  of  specific  knowl- 
edge as  to  the  exact  aims  and  methods  of  folk-lore 
studies,  which  must  be  removed  before  that  gen- 
eral co-operation  can  be  secured  on  which  the 
success  of  these  investigations  is  so  largely  de- 
pendent. Mr.  Gomme,  director  of  the  English 
folk-lore  society,  ia  about  to  publish  a  book  in 
order  to  present  in  simple  and  accessible  form  the 
needed  information.  This  book  will  both  supply 
collectors  with  suggestions  as  to  what  is  required 
of  them,  and  also  form  a  scientific  guide  to  the 
work  of  classification  and  comparison.  Mr. 
Gomme  points  out  the  conditions  of  human  life 
which  would  naturally  give  rise  to  religious  be- 
liefs, customs,  and  traditions,  and  then  shows 
how  the  existence  of  such  a  thing  as  folk-lore  is 
recognized  when  it  is  observed  that  there  either 
exists  or  has  existed,  among  the  least  cultured  of 
the  inhabitants  of  all  the  countries  of  modern 
Europe,  a  vast  body  of  curious  beliefs,  customs, 
and  narratives  which  are  by  tradition  handed 
from  generation  to  generation.  These  are  essen- 
tially the  property  of  the  least-advanced  portion 
of  the  community.  They  are  neither  supported 
nor  recognized  by  the  prevailing  religion,  by  the 
established  law,  nor  by  the  recorded  history  of 
the  various  countries.  To  this  body  of  customs 
and  beliefs  there  is  constant  addition  made,  aris- 
ing from  the  explanation  of  newly  observed  phe- 
nomena by  the  uncultured  portion  of  the  com- 
munity. The  writer  differentiates  carefully  savage 
custom  and  folk-lore,  and  says  that  the  study  of 
the  former  is  necessary  for  the  explanation  of  the 
latter.  In  not  a  few  cases  folk-lore  is  almost  our 
only  means  of  approaching  the  prehistoric  period 
in  the  life  of  nations.  Mr.  Gomme  offers  as  a 
definition  of  the  science  of  folk-lore  the  follow- 
ing :  it  is  "  the  comparison  and  identification  of 
the  survivals  of  archaic  beliefs,  customs,  and 
traditions  in  modern  ages."  In  this  connection, 
it  may  be  well  to  call  attention  to  the  letter,  on 
another  page,  pleading  for  an  American  dialect 
society. 

Na  284  —  1887. 


THE  AMERICAN  ORIENTAL  ASSOCIATION. 

The  American  oriental  association  met  in  an- 
nual session  in  the  Athenaeum  building,  Boston, 
on  Wednesday  morning,  May  11.  In  the  absence 
of  the  president,  Prof.  W.  D.  Whitney,  who, 
though  considerably  improved,  has  not  yet,  we 
are  sorry  to  say,  recovered  his  usual  health,  Vice- 
President  Dr.  A.  Peabody  presided.  Considering 
the  season  fixed  for  the  meeting,  which  is  a  par- 
ticularly unfortunate  one  for  those  heavily  en- 
gaged in  university-work,  the  attendance  was  fair. 
Professor  Lanman,  in  his  report  as  secretary  of 
the  association,  referred  to  the  loss  the  society  bad 
incurred  in  the  death  of  four  of  its  members,  — 
Professor  Stenzler  of  Breslau  (Germany) ;  Dr.  Alex- 
ander Wylie  of  London ;  Mr.  H.  C.  Kingsley, 
treasurer  of  Yale  college ;  and  Prof.  Charles  Short 
of  Columbia  college.  After  speaking  briefly  of  the 
services  rendered  by  these  gentlemen  to  the  cause 
of  learning,  further  remarks  eulogizing  the  mem- 
ory of  the  last  named  were  made  by  Professors 
Thayer  of  Harvard,  and  Hall  of  the  Metropolitan 
museum,  New  York. 

The  number  of  papers  presented  at  the  meeting 
was  unusually  large,  a  most  welcome  indication 
of  the  growth  of  oriental  scholarship  in  this  coun- 
try. The  reading  of  them,  some  merely  in  ex- 
tract, consumed  the  greater  part  of  the  session, 
which  lasted  till  late  in  the  afternoon,  with  a 
short  intermission  at  noon.  Perhaps  the  most  in- 
teresting of  all  was  the  first,  by  Dr.  W.  Hayes 
Ward,  editor  of  the  Independent,  who  offered  a 
new  and  most  happy  interpretation  of  a  scene  de- 
picted on  a  number  of  Babylonian  seals  which 
had  hitherto  baffled  the  ingenuity  of  scholars.  On 
these  seals  we  find  a  mythical  figure  in  the  act  of 
ascending  or  resting  his  hands  on  what  the  late 
George  Smith,  the  eminent  Assyriologist,  had  taken 
to  be  a  tower,  but  which  Dr.  Ward  showed  was  a 
mountain.  Behind  the  figure  there  is  a  portal  out 
of  which  the  personage  ascending  the  mountain, 
or  resting  his  hands  upon  the  mountain-peaks,  had 
evidently  come.  This  scene,  Dr.  Ward  proved, 
by  a  chain  of  arguments  which  left  no  doubt  as  to 
the  correctness  of  his  interpretation,  is  a  symboli- 
cal representation  of  the  rising  of  the  sun,  who  at 
daybreak  proceeds  from  the  '  gate'  behind  which 
he  was  shut  in  during  the  night,  and  now  climbs 
to  trie  mountain-heights  in  order  to  illumine  the 
world. 

In  the  course  of  a  discussion  on  this  very  sug- 
gestive paper,  participated  in  by  Professors  Lyon 
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of  Harvard  college,  and  Jastrow  of  the  University 
of  Pennsylvania,  further  proofs  were  offered  con- 
firming, from  certain  references  to  the  sunrise  in 
the  cuneiform  texts,  the  mythological  notions  at- 
tributed by  Dr.  Ward  to  the  Assyrians  from  a 
study  of  the  seals  in  question. 

Prof.  Isaac  Hall  followed  with  an  account  of  an 
important  Striae  manuscript  in  the  Union  theo- 
logical seminary  of  New  York.  Dr.  Hall  gave 
specimens  of  the  manuscript,  which  will  probably 
be  published  in  the  journal  of  the  society. 

Rev.  Mr.  Winslow  had  an  interesting  communi- 
cation to  make  on  the  completion  of  an  edition  of 
the  '  Book  of  the  dead.'  The  publication  of  this, 
the  most  famous  literary  production  of  the  ancient 
Egyptians,  was  undertaken  at  the  instigation  of 
the  International  congress  of  orientalists,  under 
the  superintendence  of  Prof.  Eduard  Naville  of 
Geneva.  An  idea  of  the  labor  involved  in  this 
task  may  be  gathered  from  the  fact  that  the  dis- 
tinguished Swiss  savant  has  been  engaged  in  the 
preparation  of  it  during  the  past  twelve  years. 
More  than  thirty  papyri  copies  of  the  work  were 
employed  by  him,  besides  the  inscriptions  on  the 
walls  at  Thebes.  As  a  result,  two  large  folio  vol- 
umes and  one  in  quarto  lie  before  us,  containing 
the  text,  an  elaborate  introduction,  and  many 
thousands  of  variant  readings.  The  old  Egyptians 
carried  the  notion  that  this  life  was  but  a  prepa- 
ration for  the  next,  to  much  further  excess  even 
than  the  Christians  of  the  middle  ages.  Their  en- 
tire philosophy  and  religion  hinged  around  the 
one  point  of  a  future  life ;  and  hence  it  hap- 
pens that  their  religious  book  par  excellence,  their 
Bible  as  we  might  say,  was  a  '  Book  of  the  dead,' 
or  rather  a  'Book  for  the  dead,'  containing  an 
elaborate  ceremonial  and  important  instructions, 
all  bearing  directly  upon  death  and  the  future 
world.  The  honors  and  distinctions  which  have 
been  fairly  showered  upon  Professor  Naville  since 
the  completion  of  his  enormous  task,  by  the 
crowned  heads  of  Europe  and  by  learned  socie- 
ties, give  proof  of  the  great  importance  attached 
to  this  publication,  which  may  indeed  be  said  to 
mark  an  epoch  in  the  history  of  Egyptology.  At 
the  suggestion  of  Mr.  Winslow,  the  executive 
committee  of  the  American  oriental  association 
adopted  resolutions  tendering  its  congratulations 
to  Egyptologists  and  to  Professor  Naville,  upon 
the  appearance  of  the  work. 

Prof.  D.  G.  Lyon  announced  a  new  publication 
in  the  department  of  Assyriology,  which  he  be- 
lieved to  be  as  important  to  Assyriologists  and 
Semitic  scholars  in  general  as  the  'Book  of  the 
dead '  was  to  Egyptologists.  He  referred  to 
Prof.  Fried  rich  Delitzsch's  Assyrian  dictionary, 
the  first  fascicule  of  which  has  just  been  issued. 


The  work  had  been  announced  already  ten  years 
ago,  since  which  time  scholars  have  been  most 
anxiously  waiting  for  it.  Professor  Lyon  dwelt 
upon  the  enormous  labor  involved  in  it  and  on  its 
great  importance;  but  to  judge  from  the  first 
part,  which  only  embraces  a  small  portion  of  the 
first  letter,  the  dictionary,  when  completed,  will 
be  of  an  enormous  size,  and  it  is  doubtful  whether 
it  can  be  finished  in  less  than  a  decade,  to  say  the 
least,  that  is,  if  Professor  Delitzsch  continues  it 
on  the  large  scale  mapped  out  in  this  fascicule. 
There  is  certainly  no  one  better  qualified  for  this 
prodigious  undertaking —  which,  when  completed, 
will  be  a  monument  to  German  scholarship  —  than 
Delitzsch,  who  is  acknowledged  to  be  without  a 
superior  as  an  Assyrian  scholar ;  and  his  courage 
in  not  shrinking  from  the  difficulties  it  involves  is 
in  itself  worthy  of  our  highest  admiration.  As- 
syriology is  perhaps  the  youngest  of  the  sciences. 
Scarcely  three  generations  have  passed  since  the 
first  attempt  was  made  to  decipher  a  line  of  cunei- 
form writing  ;  but  so  rapid  is  the  progress  which 
has  been  made,  more  especially  during  the  past 
two  decades,  that  such  an  undertaking  as  that  of 
Delitzsch  has  become  at  least  a  possibility. 

The  afternoon  session  was  opened  with  a  paper 
on  '  Ikonomatic  writing  in  Assyrian,'  from  Prof. 
Morris  Jastrow,  jun.,  which  treated  on  the  tran- 
sition from  picture-writing  to  phonetic  writing  in 
the  Assyrian  cuneiform  system  in  connection  with 
a  theory  advanced  recently  by  Dr.  D.  G.  Brinton 
of  the  University  of  Pennsylvania.  The  latter 
assumed  an  intermediate  stage  between  the  meth- 
od of  expressing  thought  by  pictures,  and  purely 
phonetical  writing,  to  which  he  gave  the  name  of 
*  ikonomatic  writing,'  and  which  consisted  in 
using  pictures  or  symbols  for  the  purpose  of  indi- 
cating a  word  or  words  similar  or  identical  in 
sound  to  the  object  represented  by  the  picture. 
We  find  this  method,  which  is  the  principle  upon 
which  tbe  ordinary  rebus  rests,  very  widely  em- 
ployed in  the  Egyptian,  Chinese,  and  in  Mexican 
pictography.  Thus,  in  the  first  named,  nefer  is 
the  name  of  a  lute,  and  represented  by  a  picture 
of  that  instrument.  But  nefer,  by  a  coincidence 
of  sound  (but  not  of  stem),  also  signifies  door, 
conscript  soldier,  and  colt.  Accordingly,  by  the 
adoption  of  the  ikonomatic  device,  the  picture  of 
the  lute  is  employed  to  recall  any  of  these  three 
words,  though  generally  with  some  determinative 
sign  as  an  aid  to  the  reader  to  enable  him  to  know 
which  of  the  various  nefers  is  meant  In  the 
Mexican  and  Mayan  systems,  as  Dr.  Brinton  shows, 
this  method  is  carried  to  much  further  excess,  a 
remote  similarity  of  sound  being  sufficient  to 
warrant  the  use  of  a  picture  or  symbol  in  this 
way. 


Mat  20,  1887.] 


8CIJENCE. 


481 


Professor  Jastrow  gave  quite  a  number  of  in- 
stances to  prove  the  existence  of  this  phenomenon. 
He  also  suggested,  that,  with  the  aid  of  the 
ikonomatic  method,  certain  phases  of  the  poly- 
phonic character  of  the  cuneiform  signs  —  accord- 
ing to  which  the  sign  bnt  for  example,  could  also 
be  read  pn;  the  sign  agf  also  dk  and  ak;  and 
many  more  similarly  —  could  be  more  satisfac- 
torily accounted  for  than  by  assuming,  as  has 
hitherto  been  done,  that  such  an  interchange  of 
consonants  is  purely  arbitrary.  Professor  Jastrow, 
in  conclusion,  dwelt  upon  the  bearings  which  all 
this  bad  on  the  question  as  to  the  origin  of  the 
cuneiform  writing. 

After  a  discussion  on  this  paper  by  Professors 
Lyon,  Ward,  and  Toy,  the  last  named  read  an  in- 
teresting paper  on  the  famous  Lokman,  the  Aesop 
of  the  Arabs.  After  presenting  the  various  theo- 
ries that  have  been  brought  forward  about  this 
very  mysterious  personage,  Professor  Toy  de- 
veloped a  new  one,  which  may  perhaps  be  best 
described  as  the  legendary  hypothesis  with  some 
historical  basis. 

Dr.  Richard  Gottheil  of  Columbia  college  fol- 
lowed with  a  learned  disquisition  on  Baheira,  and 
presented  a  careful  copy  of  one  of  the  Baheira 
legends  in  Syriac,  which  he  had  made  from  a 
Berlin  manuscript.  Besides  this,  Dr.  Gottheil 
gave  descriptions  of  two  Syriac  manuscripts  now 
in  New  York.  Papers  were  also  presented  by 
Professor  Avery,  Rev.  Jos.  Chandler,  Dr.  Jack- 
son of  Columbia  college,  and  three  by  Profes- 
sor Hopkins  of  Bryn  Mawr  college,  which  were 
only  read  in  abstract  by  Professor  Lanman.  Dr. 
Selah  Merrill,  late  U.S.  consul  to  Jerusalem,  made 
some  remarks  on  the  discovery  of  the  second  wall 
of  Jerusalem  and  thp  bearings  this  discovery  had 
upon  determining  the  site  of  the  holy  sepulchre. 

Before  adjourning,  the  society  elected  the  fol- 
lowing officers  for  the  ensuing  year:  president, 
Prof.  W.  D.  Whitney  ;  vice-presidents,  Professors 
Peabody  and  Saulsbury  and  Dr.  Ward  ;  recording 
secretary,  Prof.  D.  Q.  Lyon  ;  corresponding  secre- 
tary, Prof.  C.  R.  Lanman  ;  executive  committee, 
Professors  Thayer  and  Hopkins,  President  Oilman 
of  Johns  Hopkins,  Dr.  Hall,  and  Mr.  Cothiel.  A 
number  of  new  members  were  elected,  and  it  was 
decided  to  hold  the  next  meeting  in  October,  at 
either  New  Haven  or  Baltimore. 


HEALTH  MATTERS. 


A  babe  disease.  — The  ship  Albana  recently 
arrived  in  New  York  from  Manila.  Of  her  crew 
of  nineteen,  seventeen  became  ill  on  the  voyage, 
four  of  whom  died.     Five  of  the  patients  were 


removed  to  the  Long  Island  college  hospital, 
where  the  diagnosis  of  beri-beri  has  been  made. 
This  disease  has  already  been  referred  to  in 
Science  as  a  rare  one,  not  occurring  in  this  lati- 
tude except  when  imported  from  Japan,  India,  or 
other  countries.  It  begins  with  fever,  and  pain 
in  the  loins  and  extremities  :  these  are  soon  fol- 
lowed by  paralysis  of  the  lower  then  of  the  upper 
extremities,  and  sometimes  extend  to  the  mus- ' 
cles  of  the  trunk,  particularly  those  of  respiration. 
The  disease  is  in  reality  a  multiple  neuritis,  in- 
volving especially  the  spinal  nerves.  The  prog- 
nosis is  usually  considered  grave,  though  the 
statistics  of  the  Japanese  navy  would  indicate 
that  the  mortality  is  not  so  great  as  is  generally 
supposed.  The  cases  that  recover  require  consid- 
erable time,  however,  for  the  regeneration  of  the 
affected  nerves.  The  medical  director-general  of 
the  Japanese  imperial  navy  has  just  published  a 
report  on  this  disease  as  it  occurs  in  that  branch 
of  the  service.  In  1878  there  were  1,485  cases, 
with  82  deaths ;  in  1879,  1,978  cases,  with  57 
deaths ;  during  1885  there  were  but  9  cases ;  and 
in  1886,  only  8  cases,  none  of  them  being  fatal. 
This  remarkable  result  is  attributed  by  the  direct- 
or to  the  improvement  in  the  food  furnished  to 
the  sailors.  The  few  who  contracted  the  disease 
in  recent  years  had  not  had  the  benefit  of  the  im- 
proved food. 

Small-pox  hospitals.  —  One  of  the  important 
subjects  connected  with  sanitary  administration 
is  the  location  of  small-pox  hospitals  in  towns  and 
cities.  For  the  sake  of  the  patients  who  are  re- 
moved to  these  institutions,  it  is  very  essential 
that  the  distance  which  they  are  transported 
should  be  as  little  as  possible  ;  while,  on  the  other 
band,  for  the  protection  of  the  public,  such  hos- 
pitals should  be  situated  so  far  from  the  inhabited 
portions  of  the  town  as  not  to  be  a  factor  in  the 
spread  of  the  disease.  Mr.  W.  H.  Power,  a  med- 
ical inspector  of  the  English  local  government 
board,  has  given  especial  attention  to  this  subject, 
and  the  evidence  accumulated  by  him  seems  to 
indicate  that  a  small-pox  hospital  in  a  town  causes 
a  greater  incidence  of  small-pox  in  the  vicinity. 
Within  an  area  contained  by  a  circle  described 
three-quarters  of  a  mile  from  the  West  Ham 
small-pox  hospital,  the  death-rate  from  this 
disease  was  never  lees  than  twice,  and  sometimes 
even  ten  times,  greater  than  the  general  rate  ;  the 
number  of  cases  showing  a  progressive  decrease 
as  the  distance  from  the  hospital  increased.  Mr. 
Power  has  studied  the  theories  that  the  wind  was 
a  factor  in  this  increase  of  cases  near  the  hospital, 
and  that  the  nurses  and  others  were  the  channel 
of  communication,  but  has  found  them  inadequate 
to  explain  all  the  facts. 
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NOTES  AND  NEWS. 

The  New  England  meteorological  society  has 
two  special  investigations  on  hand  for  the  coming 
summer,  in  addition  to  its  regular  work  of  tem- 
perature and  rainfall  observation.  The  first  spe- 
cial subject  is  thunder-storms  in  New  Eng- 
land, now  in  its  third  year;  the  second  is 
the  sea-breeze  on  the  eastern  coast  of  Massa- 
chusetts, now  undertaken  for  the  first  time. 
Volunteer  observers  are  wanted  in  both  in- 
vestigations. Correspondence  concerning  thun- 
der* storm  observations  should  be  addressed  to  O. 
N.  Ocswell,  Cambridge,  Mass. ;  concerning  the  sea- 
breeze,  to  L.  G.  Schultz,  signal  office,  Boston, 
Mass.  The  considerable  labor  and  expense  that 
these  studies  involve  is  made  possible  to  the  so- 
ciety by  assistance  from  the  U.  S.  signal  service, 
the  Bache  fund  of  the  national  academy,  and  the 
Harvard  college  observatory. 

—  Carl  Gerold's  Sohn,  Vienna  (New  York,  F. 
W.  Christern),  announces  the  publication  of  the 
*  Canon  der  Finsternisse,'  by  Th.  Ritter  von  Op- 
polzer. 

—  D.  O.  Haynes  &  Co.,  Detroit,  announce  the 
publication  of  'The  cremation  of  the  dead/  by 
Hugo  Erichsen,  M.D.,  honorary  member  of  the 
Cremation  society  of  Milan,  Italy.  It  will  contain 
an  introduction  by  Sir  T.  Spencer  Wells,  and  will 
treat  of  the  question  from  an  historical,  sanitary, 
medico-legal,  religious,  aesthetic,  and  economical 
stand-point. 

—  The  cornerstone  of  the  Leland  Stanford,  jun., 
university,  perhaps  the  most  magnificently  en- 
dowed institution  of  learning  in  the  world,  was 
laid  at  Palo  Alto,  Cal.,  May  13. 

—  In  view  of  the  renewed  interest  which  the 
Central  American  states  are  now  attracting,  the 
article  on  Guatemala  by  W.  T.  Brigham,  entitled 
'  An  uncommercial  republic/  which  will  appear  in 
the  June  number  of  Scribner98  magazine,  will  be 
especially  timely  and  valuable. 

—  Mr.  J.  W.  Graydon,  late  lieutenant  U.  S. 
navy,  has  recently  been  conducting  some  highly 
interesting  experiments  in  Russia  in  the  manipula- 
tion of  explosives.  He  has  been  quite  successful 
in  mixing  dynamite  with  ordinary  gunpowder,  ob- 
taining greatly  increased  initial  velocities  without 
a  corresponding  increase  in  the  pressure  in  the 
chamber  of  the  gun.  A  valuable  report  upon  the 
subject  has  been  received  at  the  navy  department, 
which  will  soon  be  published. 

—  Mr.  John  Murray  has  in  press  a  '  Dictionary 
of  hymnology,'  edited  by  the  Rev.  John  Julian. 
The  aim  of  the  work  is  to  trace  the  history  of  the 
Christian  hymns  of  all  ages,  and  especially  of 


those  now  used  in  English-speaking  countries. 
Biographical  notices  will  be  given  of  the  authors 
of  the  hymns,  besides  historical  articles  on  liturgi- 
cal music  generally. 

—  Chapman  &  Hall  will  publish  the  English 
edition  of  M.  de  Lessens*  reminiscences,  extend- 
ing over  a  period  of  forty  years,  in  October  next, 
simultaneously  with  its  appearance  in  Paris.  The 
work  will  also  appear  in  German,  in  the  first  in- 
stance as  a  serial  in  one  of  the  Berlin  papers. 

—  G.  P.  Putnam's  Sons  make  the  following  ad- 
ditional announcements  for  the  spring  season  : 
*  The  curability  of  insanity  and  the  individualized 
treatment  of  the  insane,'  by  John  S.  Butler,  M.D., 
late  physician  and  superintendent  of  the  Connecti- 
cut retreat  for  the  insane ;  and,  in  the  '  Questions 
of  the  day '  series,  *  The  fishery  question,'  a  sum- 
mary of  its  history  and  an  analysis  of  the  issues 
involved,  together  with  a  full  bibliography  of  au- 
thorities to  be  consulted,  and  a  map  of  the  fishing- 
grounds,  by  Charles  Isham. 

—  The  Critic  states  that  a  memorial  volume  of 
the  late  Prof.  E.  L.  Youmans  will  be  prepared  by 
his  brother  and  sister,  W.  J.  and  Eliza  A.  Vou- 
mans,  and  that  it  will  contain  a  number  of  manu- 
scripts and  important  letters,  including  his  corre- 
spondence with  Darwin,  Spencer,  Mill,  Huxley, 
Tyndall,  Lubbock,  Agassiz,  and  other  distin- 
guished persons. 

—  An  octavo  volume  of  nearly  four  hundred 
pages,  with  facsimiles  of  the  Charter  of  1650  of 
Harvard  college  and  of  the  first  page  of  the  Col- 
lege Records,  with  engraved  views  of  the  college 
in  1821,  and  containing  a  full  report  of  the  cele- 
bration of  the  two  hundred  and  fiftieth  anni- 
versary of  the  founding  of  the  college,  is  nearly 
ready  for  publication  by  the  college. 

—  Tbe  Ladies'  health  protective  association  of 
New  York  has  six  hundred  members  on  its  roll. 
It  proposes  to  devote  its  energies  during  the  pres- 
ent year  to  tenement-house  reform,  and  to  im- 
provement in  methods  of  street-cleaning. 

—  A  case  of  fatal  cocaine-poisoning  is  reported 
in  Germany,  in  which  the  patient,  a  girl  aged 
eleven  years,  died  within  two  minutes  after  re- 
ceiving a  hypodermic  injection  under  the  skin  of 
the  arm,  consisting  of  from  four  to  twelve  drops 
(the  exact  quantity  being  unknown)  of  a  four- 
per-cent  solution  of  the  drug. 

—  Ernest  Ingersoll,  in  the  June  number  of  The 
American  magazine,  will  describe  the  *  La*t  rem- 
nant of  frontier,'  —  a  portion  of  our  country  near 
the  north-western  boundary,  which  was  an  unset- 
tled and  almost  unexplored  wilderness  until  pene- 
trated by  the  Northern  Pacific  railroad. 
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—  Prof.  J.  P.  Mahaffy  has  in  press  a  book  od 
social  life  in  Greece.  It  includes  a  review  of  the 
life  and  thought  in  all  the  Hellenistic  kingdoms 
from  the  time  of  Alexander  to  the  Roman  con- 
quest. 

—  The  study  of  mathematical  astronomy  seems 
to  attract  so  few  college  students  in  this  country, 
that  we  have  examined  with  some  interest  a 
pamphlet  just  received,  a  thesis  on  'Cometary 
perturbations *  presented  by  Prof.  W.  Hoover  for 
the  degree  of  Ph.D.,  University  of  Wooster,  O. 
About  half  of  the  pamphlet  is  devoted  to  a  gen- 
eral discourse  on  celestial  mechanics,  and  the  rest 
to  deducing  certain  well-known  formulae  for 
cometary  perturbations.  Considerable  work  has 
no  doubt  been  done  in  the  study  of  Watson's 
'Astronomy,'  but  we  should  have  been  glad  to 
see  the  actual  application  of  the  formulae  to  some 
of  our  recent  cornels,  following  the  example  of 
students  of  astronorov  at  the  German  universities. 


LETTERS  TO   THE  EDJTOP. 

•mmThe  attention  of  scientific  men  is  called  to  the  advantage* 
of  the  correspondence  columns  of  SciESCE  for  placing  promptly 
on  record  brief  preliminary  notices  of  their  investigations. 
Twenty  copies  of  the  number  containing  his  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  req  uestedtobeas  brief  as  possible.  The 
writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

The  Sonora  earthquake. 

In  this  portion  of  the  world,  since  the  afternoon 
of  the  3d,  have  been  occurring  a  series  of  seismic 
phenomena,  such  as,  so  far  as  records  or  tradition 
show,  never  have  happened  here.  The  telegraphic 
(newspaper)  reports  possess  the  usual  characteris- 
tics, —  gross  exaggeration  with  utter  inaccuracy  of 
detail.  I  am  securing  data  to  aid  in  making  a  more 
complete  record  of  the  phenomena,  and  make  this 
merely  a  preliminary  note. 

The  earthquake  struck  this  town  at  3.06  p.m.  local 
time,  which,  reduced  to  standard,  gives  2.48.  Prob- 
ably the  best  description  will  be  an  account  of 
my  own  sensations.  I  had  just  noted  the  time,  when 
I  heard  a  rumble  such  as  made  by  heavy  ore-teams 
in  passing.  This  noise  increased  ;  and  the  building, 
a  two-story  adobe,  began  to  shake  gently,  then  more 
violently.  By  this  time  it  seemed  to  me  to  be  a 
severe  whirlwind,  such  as  frequently  occurs  here  at 
this  season  of  the  year.  The  shaking  and  the  noise 
increasing.  I  went  to  the  front  of  the  building,  some 
fifty  feet,  and  looked  out.  Then  it  began  to  dawn 
upon  me  that  something  of  a  serious  nature  was 
taking  place,  judging  from  the  looks  of  the  crowd 
on  the  streets.  I  then  ran  back  to  the  place  whence 
I  had  started,  picked  up  a  child,  and  made  my  way 
to  the  street.  When  the  open  air  was  reached,  the 
noise  was  like  a  continuous  roll  of  heavy  firing,  with 
occasional  short  peals  like  a  sharp  clap  of  thunder. 
This  ceasing,  I  looked  at  my  watch,  and  found  that 
from  the  time  I  had  noticed  the  first  rumble  until 
the  end,  had  been  about  1.75  minutes.    Allowing 


ten  seconds  for  error,  leaves  1.65.  Of  this  time,  the 
duration  of  the  severe  shaking  could  not  have  been 
over  ten  seconds ;  the  moderately  severe,  about 
twenty  ;  and  the  trembling,  the  balance  of  the  time. 
Judging  by  the  movement  of  some  glasses  and 
statuettes  on  my  desk,  the  general  direction  of  the 
shock  was  from  south-west  to  north-east. 

The  amount  of  damage  done,  so  far  as  I  can  learn, 
is  trifling.  No  building  of  any  stability  has  been 
damaged  at  all ;  neither  has  any  one  been  injured 
or  killed.  Persons  riding  or  driving  were  unaware 
that  any  thing  was  happening.  In  the  Sulphur  Spring 
valley,  about  twenty-five  miles  east  of  here,  some 
fissures  occurred  in  the  bed  of  an  old  stream,  and 
water  spurted  out  to  a  small  but  varying  height  and 
in  considerable  quantity.  These  streams  continued 
flowing  for  two  or  three  days,  but  at  present  all  save 
two  are  dry.  These  seem  to  be  permanent,  and  are 
running  a  small  amount  of  water  at  ordinary  tem- 
perature. I  have  not  seen  them,  and  my  account  is 
derived  from  the  owner.  I  may  mention  as  an  amus- 
ing fact,  that,  in  less  than  an  hour  after  they  broke 
out,  they  were  taken  up  and  located  under  the  water- 
laws  of  the  United  States. 

Succeeding  the  shocks,  mountain  fires  were  no- 
ticed on  many  of  the  ranges.  This  gave  rise  to 
the  reports  of  volcanic  action,  which  may  safely 
be  set  down  as  pure  imagination.  No  phenom- 
enon resembling  eruptive  disturbance,  so  far  as 
I  can  now  ascertain,  has  taken  place  in  any  part  of 
the  section  disturbed. 

At  the  time  of  the  first  and  severe  shock,  owing  to 
the  vibration  and  the  rolling  of  bowlders  down  the 
mountain-side8,  large  clouds  of  dust  arose:  this, 
with  the  noise,  caused  many  who  saw  the  phenom- 
enon to  think  that  the  cause  was  eruptive.  The 
fires,  with  only  two  exceptions  that  I  now  know  of, 
were  burning  before  the  shock.  Of  these  it  is  pos- 
sible that  they  were  not  noticed  prior  to  this,  or, 
what  in  my  opinion  is  not  improbable,  falling 
bowlders  ignited  the  timber.  This  point  I  will  try 
to  clear  up.  The  San  Pedro  River,  a  small  stream 
nine  miles  west  of  here,  is  reported  to  have  a  slight 
increase  of  water.    This  is  diminishing  rapidly. 

The  railroad-track  of  the  Atchison,  Topeka.  and 
Santa  Fe  road,  at  a  point  where  it  ran  in  an  east  and 
west  direction,  was  bent  4J  inches  out  of  line,  the 
convexity  looking  south.  The  bend  was  about  three 
hundred  feet  in  length.  Succeeding  the  severe 
shock  during  the  following  forty-eight  hours, 
marked  and  noticeable  tremors  occurred  about  every 
half -hour.  These  were  of  greater  or  less  severity, 
but  none  approached  the  first.  Had  instruments 
been  here  to  record  the  motion,  no  doubt  they  would 
have  demonstrated  a  continual  vibration. 

The  heaviest  shock,  since  the  first,  occurred  last 
night  about  9.30.  One  ludicrous  incident  was  that 
of  an  acquaintance,  who,  while  driving  along  a 
mountain-road,  noticed  large-sized  bowlders  begin 
to  start  down  the  mountain  towards  him.  He  be- 
came much  excited,  took  his  rifle,  and  alighted  with 
the  intention  of  seeking  vengeance  on  the  perpe- 
trators of  the  outrage.  The  falling  of  some  immense 
bowlders  weighing  hundreds  of  tons  just  then, 
changed  his  mind  :  he  will  not  now  hunt  the  author. 
Men. working  at  a  depth  of  six  hundred  feet  felt  the 
vibrations  severely.  Some  said  they  became  sick, 
and  all  said  that  the  bottom  of  the  drifts  or  shaft 
seemed  to  rise.  Men  working  at  one  hundred  and 
fifty  feet  did  not  notice  it  so  much.    One  crew  of 
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men  at  that  depth  did  not  know  of  it  at  all  until  they 
came  out  of  the  mine.  No  damage  was  done  to  any 
of  the  mines.  The  deepest  workings  are  seven  hun- 
dred feet. 

As  an  interesting  coincidence,  I  will  mention,  that, 
while  in  the  Salt  River  valley  two  weeks  ago,  I  was 
informed  by  Mr.  Frank  Cushing  the  ethnologist,  who 
is  making  extensive  excavations  in  the  old  ruins 
abounding  there,  that  one  of  the  principal  if  not 
the  main  cause  of  the  abandonment  of  so  populous 
and  fertile  a  valley  was  earthquakes.  As  there  are 
no  records  of  any  occurring  since  that  time,  Mr. 
Cushing  may  take  the  blame  of  suggesting  this.  I 
am  without  trustworthy  information  concerning  the 
extent  of  the  disturbance ;  but,  as  near  as  I  can 
judge,  it  is  about  twelve  hundred  miles  long  by  six 
hundred  in  width.  There  were  no  magnetic  dis- 
turbances whatever. 

Since  writing  the  above,  additional  information 
has  come  to  hand  that  modifies  my  opinion  some- 
what as  to  the  extent  and  character  of  this  disturb- 
ance. From  Sefior  Oampi  and  Mr.  L.  A.  Richards  of 
Sonora,  I  am  informed  that  the  disturbance  in  their 
section  of  the  country  was  profound.  They  are 
living  in  Sonora,  Mexico,  about  two  hundred  miles 
south  of  here,  in  the  Fronteras  valley.  The  first 
shock  was  felt  there  about  three  o'clock  on  May  3. 
In  Fronteras  ten  houses  were  thrown  down,  one 
child  was  killed,  and  one  woman  fatally  injured.  In 
Cumpas,  still  farther  south,  four  houses  were  de- 
stroyed, no  one  hurt.  Extending  the  entire  length 
of  the  valley,  over  one  hundred  miles,  are  fissures 
varying  in  width  from  a  few  inches  to  ten  feet, 
having  a  northerly  and  southerly  direction.  From 
this  information  it  is  safe  to  conclude  that  the  centre 
or  area  of  worst  vibration  lies  to  the  south  of  this 
and  in  Mexico.  It  will  take  at  least  a  month  to 
secure  requisite  information  to  make  a  report.  That 
country  is  sparsely  settled,  with  no  telegraphic  com- 
munication or  railroads ;  nothing  but  wagon-roads, 
and  those  very  poor.  These  gentlemen  confirm  the 
report  of  mountain  fires  immediately  succeeding  the 
shock.  They  think  that  the  entire  valley  has  sub- 
sided a  little. 

Also  at  the  San  Bernardino  ranch,  ninety  miles 
south-east  of  here,  all  the  buildings  on  the  place 
were  thrown  down.  They  were  built  of  adobe,  and 
were  substantial.  This  place  lies  within  a  short  dis- 
tance of  some  extinct  craters,  and  is  in  the  centre 
of  an  ancient  volcanic  belt. 

Later  reports  make  the  disturbance  in  Mexico, 
about  the  same  region  mentioned  above,  as  very 
destructive.  As  some  lack  verification,  I  defer  re- 
porting them  until  further  word  is  received. 

G.   E.    GoODFELIfOW. 

Tombstone,  A.  T.,  May  7. 


Defence  of  a  civil  academy. 

The  editorial  columns  of  Science  (May  13,  1887) 
are  guilty  of  a  manifest  inconsistency  upon  the  sub- 
ject of  state  aid  to  the  higher  education.  In  your 
first  column  you  condemn,  in  strong  language,  my 
idea  of  a  civil  academy  at  Washington,  proposed  in 
the  circular  of  information,  No.  1,  1887,  bureau  of 
education.  In  your  fifth  column  you  quote,  with  evi- 
dent respect,  Professor  Jowett's  views  upon  govern- 
ment aid  to  the  university  colleges  of  England.  You 
even  give  publicity  to  this  statement,  without  dis- 
sent :  "No  principle  of  political  economy  forbids 


the  application  of  public  money  to  the  education  of 
those  who  cannot  afford  to  help  themselves.  Such 
an  expenditure  is  really  one  of  the  best  affairs  of 
business  in  which  a  nation  can  engage."  You  venture 
to  add  that  there  is  some  prospect  of  Dr.  Jowett's 
plea  being  effective.  While  it  is  not  to  be  expected, 
in  the  present  transitional  stage  of  political  economy 
and  in  the  present  condition  of  Ajnerican  politics, 
that  all  men  should  agree  upon  the  necessity  of  edu- 
cation and  science  for  good  government,  it  is  at  least 
fair  to  demand  some  degree  of  consistency  in  a  scien- 
tific journal. 

Furthermore,  I  beg  to  differ  from  your  opinion 
that  this  country  is  dotted  with  colleges  where  any 
young  man  may  obtain  all  needful  political  educa- 
tion. If  there  is  one  thing  needful  at  the  present 
time  in  our  American  civic  life,  it  is  instruction  in 
the  art  of  administration.  Over  against  your  state- 
ment, let  me  place  that  of  Mr.  Dorman  B.  Eaton,  re- 
cently expressed  before  the  graduate  students  of 
history  and  politics  in  the  Johns  Hopkins  university. 
From  hifi  practical  connection  with  the  civil-service 
commission,  he  may  be  presumed  to  know  what  he 
was  saying.  He  said  there  was  not  a  single  institu- 
tion in  the  United  States  where  a  man  could  learn 
what  reformers  wish  to  know  about  scientific  meth- 
ods of  administration.  Mr.  Eaton  may  have  ignored 
one  or  two  oases  of  political  training  in  this  coun- 
try ;  but  every  fair-minded  man  must  admit,  upon 
reflection,  that  American  colleges  do  not  teach  this 
subject.  You  say  it  is  well  enough  to  train  men  for 
the  army  and  navy,  but  intimate  that  our  prospective 
civil  servants  can  acquire  adequate  training  *'  from 
any  village  school,  and  will  not  ask  the  government 
for  alms  that  they  may  the  later  live  from  the  public 
purse."  No,  our  public  men  sometimes  try  to  carry 
the  entire  bag,  and  distribute  public  bounty,  or 
*  spoils/  to  all  their  friends  and  constituents.  They 
even  vote  in  state  legislatures  for  free  text-books  in 
common  schools,  and  allow  publishers  to  corrupt 
school-committees.  Who  teaches  '  the  homely  prov- 
erbs of  Poor  Richard '  to  our  local  politicians  nowa- 
days, and  who  ever  heard  of  the  A  B  0  of  finance  in 
'  any  village  school '  ?  Do  the  spoils  system  and  the 
history  of  American  legislation,  municipal,  state, 
and  national,  indicate  that  our  public  servants  have 
been  well  grounded  in  common  honesty  and  good 
political  economy?  Before  pronouncing  judgment 
upon  my  suggestion  as  poor  eoonomy,  you  might 
profitably  compare  the  cost  of  scientific  administra- 
tion with  the  present  American  system.  Materials 
for  the  comparison  may  be  found  in  the  civil  lists  of 
various  European  countries. 

My  plea  was  for  a  civil-service  academy,  recruited 
by  congressional  appointment  from  men  pronounced 
fit  by  our  state  universities.  It  was  for  a  civio  West 
Point.  It  was  for  the  political  training  of  able  and 
mature  young  men  in  a  political  environment,  in  the 
capital  of  the  nation.  It  was  a  plea  for  opening  the 
channel  of  communication  between  our  universities 
and  public  life,  between  political  science  and  politi- 
cal praxis.  I  proposed  that  the  highest  education 
in  the  country  and  the  most  expert  talent  now  in  the 
service  of  the  government  should  both  be  made 
tributary  to  the  training  of  picked  young  men  for  a 
term  of  two  years,  partly  by  lectures,  and  more 
especially  by  practical  work  in  government  bureaus, 
after  the  manner  of  the  seminary  connected  with  the 
Statistical  bureau  in  Berlin,  which  is  recruited  by 
university  graduates  of  the  highest  ability. 
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This  is  no  visionary,  unpractical  scheme.  It  has 
been  realized,  in  one  form  or  another,  by  most  Eu- 
ropean states.  The  idea  is  slowly  evolving  in  con- 
nection with  our  own  government  departments. 
The  state  department  has  in  training  a  body  of  con- 
sular clerks.  The  navy  details  men  for  special 
study  in  Greenwich,  Paris,  and  Baltimore.  The 
war  department  has  also  allowed  men  to  study  in 
Baltimore  laboratories.  Mr.  Trenholm,  the  comp- 
troller of  the  currency,  says  he  is  going  to  select  the 
brightest  young  men  he  can  find,  and  train  them 
for  Dank-examiners.  The  idea  is  in  the  air  at  Wash- 
ington, and  it  will  sooner  or  later  find  a  lodgement 
in  every  department  and  bureau.  Tou  will  probably 
hear  of  it  next  week  from  Ool.  Carroll  D.  Wright, 
commissioner  of  the  bureau  of  labor,  in  his  address 
on  the  study  of  statistics  in  American  colleges,  be- 
fore the  American  economic  association,  at  its  meet- 
ing in  Cambridge,  May  24,  1887.  Statistical  science, 
finance,  forestry,  agrarian  economy,  consular  duties, 
and  diplomacy  have  never  yet  been  taught,  to  any 
considerable  extent,  in  our  American  schools  and 
colleges.  You  might  as  well  expect  a  corps  of  mili- 
tary engineers  to  evolve  from  the  state  militia  as  to 
suppose  that  the  higher  arts  of  administration  can 
be  acquired  by  either  school  or  college  training. 
Administration  is  one  of  the  highest  branches  of 
scientific  politics,  and  it  seems  to  me  that  Science 
ought  to  recognize  the  faot.  As  to  the  diplomatic 
service,  a  Boston  gentleman,  who  has  had  much 
experience  in  this  connection,  writes,  "I  have 
had  a  good  deal  to-do  with  some  of  our  diplomatic 
servants  in  Europe,  and  have  often  been  put 
to  the  blush  for  their  incompetency  to  perform  their 
duties.  Why  should  we  not  have  a  diplomatic  ser- 
vice like  other  nations,  and  why  should  we  not  have 
a  national  institution  in  which  the  students  should  be 
taught,  among  other  things,  diplomacy  ?  " 

Hebbebt  B.  Adams. 
Johns  Hopkins  univ.,  May  16. 


The  occurrence  of  similar  inventions  in  areas 

widely  apart. 

The  leading  idea  of  Otis  T.  Mason's  writings  on 
ethnology  is  his  attempt  to  classify  human  inventions 
and  other  ethnological  phenomena  in  the  light  of 
biological  specimens.  **  They  may  be  divided  into 
families,  genera,  and  species.  They  may  be  studied 
in  their  several  ontogenies  (that  is,  we  may  watch 
the  unfolding  of  each  individual  thing  from  its  raw 
material  to  its  finished  production).  They  may  be 
regarded  as  the  products  of  specific  evolution  out  of 
natural  objects  serving  human  wants  and  up  to  the 
most  delicate  machine  performing  the  same  func- 
tion. They  may  be  modified  by  their  relationship, 
one  to  another,  in  sets,  outfits,  apparatus,  just  as  the 
insect  and  flower  are  co-ordinately  transformed. 
They  observe  the  law  of  change  under  environment 
and  geographical  distribution."  This  method  of  re- 
search is  founded  on  the  hypothesis  that  a  connec- 
tion of  some  kind  exists  between  ethnological  phe- 
nomena of  people  widely  apart.  Professor  Mason  is 
of  this  opinion,  and  expresses  it  as  f oIIowb  :  "  An- 
thropologists assign  similar  inventions  observed  in 
different  parts  of  the  world  to  one  of  the  following 
causes :  1.  The  migration  of  a  certain  race  of  people 
who  made  the  invention.  2.  The  migration  of  ideas 
—  that  is,  an  invention  may  be  made  by  a  certain 
race  or  people  and  taught  or  loaned  to  peoples  far 


removed  in  time  and  place.  3.  In  human  culture,  as 
in  nature  elsewhere,  like  causes  produce  like  effects. 
Under  the  same  stress  and  resources  the  same  inven- 
tions will  arise."  From  this  stand-point  Professor 
Mason  has  arranged  the  ethnological  collections  of 
the  national  museum  according  to  objects,  not  ac- 
cording to  the  tribes  to  whom  they  belong,  in  order 
to  show  the  different  species  of  throwing-stioks,  bas- 
ketry, bows,  etc. 

We  cannot  agree  with  the  leading  principles  of 
Professor  Mason's  ethnological  researches.  In  his 
enumeration  of  causes  of  similar  inventions,  one  is  «■ 
omitted,  which  overthrows  the  whole  system:  un- 
like causes  produce  like  effects.  It  is  of  very  rare 
occurrence  that  the  existence  of  like  causes  for  sim- 
ilar inventions  can  be  proved,  as  the  elements  affect- 
ing the  human  mind  are  so  complicated ;  and  their 
influence  is  so  utterly  unknown,  that  an  attempt  to 
find  like  causes  must  fail,  or  will  be  a  vague  hy- 
pothesis. On  the  contrary,  the  development  of  sim- 
ilar ethnological  phenomena  from  unlike  causes  is 
far  more  probable,  and  due  to  the  intricacy  of  the 
acting  causes.  As  far  as  inventions  are  concerned, 
the  disposition  of  men  to  act  suitably  is  the  only 
general  cause ;  but  this  is  so  general,  that  it  cannot 
be  made  the  foundation  of  a  system  of  inventions. 

But  from  still  another  point  of  view  we  cannot 
consider  Professor  Mason's  method  a  progress  of  eth- 
nological researches.  In  regarding  the  ethnologi- 
cal phenomenon  as  a  biological  specimen,  and  trying 
to  classify  it,  he  introduces  the  rigid  abstractions 
species,  genus,  and  family  into  ethnology,  the  true 
meaning  of  which  it  took  so  long  to  understand.  It 
is  only  since  the  development  of  the  evolutional 
theory  that  it  became  clear  that  the  object  of  study 
is  the  individual,  not  abstractions  from  the  individ- 
ual under  observation.  We  have  to  study  each  ethno-  v 
logical  specimen  individually  in  its  history  and  in 
its  medium,  and  this  is  the  important  meaning  of  the 
1  geographical  province '  which  is  so  frequently  em- 
phasized by  A.  Bastian.  By  regarding  a  single  im- 
plement outside  of  its  surroundings,  outside  of  other 
inventions  of  the  people  to  whom  it  belongs,  and 
outside  of  other  phenomena  affecting  that  people  and 
its  productions,  we  cannot  understand  its  meaning,  w 
The  only  fact  that  a  collection  of  implements  used 
for  the  same  purpose,  or  made  of  the  same  material, 
teaches,  is,  that  man  in  different  parts  of  the  earth 
has  made  similar  inventions,  while,  on  the  other 
hand,  a  collection  representing  the  life  of  one  tribe 
enables  us  to  understand  the  single  specimen  far 
better.  Our  objection  to  Mason's  idea  is,  that  classi- 
fication is  not  explanation. 

His  method,  as  far  as  applied  to  objects  which  have 
a  close  connection  with  each  other,  is  very  good. 
The  collection  of  moon-shaped  Eskimo  knives  or 
labrets  from  North-west  America  has  given  us  great 
pleasure,  and  enables  us  to  trace  the  distribution  of 
those  implements;  but  even  they  do  not  fully  answer 
the  purpose  of  ethnological  collections.  Besides 
these,  we  want  a  collection  arranged  according  to 
tribes,  in  order  to  teach  the  peculiar  style  of  each 
group.  The  art  and  characteristic  style  of  a  people  can 
be  understood  only  by  studying  its  productions  as  a 
whole.  In  the  collections  of  the  national  museum 
the  marked  character  of  the  North-west  American  i 
tribes  is  almost  lost,  because  the  objects  are  scattered 
in  different  parts  of  the  building,  and  are  exhibited 
among  those  from  other  tribes. 

Another  instance  will  show  that  the  arrangement 


486 


SCIENCE. 


[Vol.  IX.,  No.  224 


of  similar  implements  does  not  serve  the  purpose  of 
ethnological  collections.  From  a  collection  of  string 
instruments,  flutes,  or  drums  of  '  savage  '  tribes  and 
the  modern  orchestra,  we  cannot  derive  any  conclu- 
sion but  that  similar  means  have  been  applied  by  all 
peoples  to  make  music.  The  character  of  their  music, 
the  only  object  worth  studying,  which  determines 
the  form  of  the  instruments,  cannot  be  understood 
from  the  single  instrument,  but  requires  a  complete 
collection  of  the  single  tribe.  Here,  however,  it  can 
be  seen  that  each  ethnological  collection  affords  only 
very  fragmentary  instruction ;  that  its  real  use  is 
only  to  illustrate  descriptions  of  the  tribes.  For  a 
study  of  native  art  and  its  development,  they  are  in- 
dispensable. For  this  purpose,  duplicates,  of  which 
the  superficial  visitor  of  ethnological  museums  fre- 
quently complains,  are  absolutely  necessary.  They 
are  the  only  means  of  determining  what  is  character- 
istic of  a  tribe,  and  what  is  merely  incidental. 

Mason's  method  takes  a  place  in  ethnology  similar 
to  the  former  *  comparing  method '  in  geography. 
A  mere  comparison  of  forms  cannot  lead  to  useful 
results,  though  it  may  be  a  successful  method  of 
finding  problems  that  will  further  the  progress  of 
science.  The  thorough  study  must  refer  to  the  his- 
tory and  development  of  the  individual  form,  and 
hence  proceed  to  more  general  phenomena. 

Db.  Franz  Boas. 
New  York,  May  13. 


Explosions  in  coal-mines. 

In  Science  for  May  6,  is  a  review  of  the  report  of 
the  Atkinsons  on  explosions  in  coal  mine*.  One  or 
two  statements  therein  seem  to  convey  an  erroneous 
impression;  notably,  "At  the  working  faces  the 
dust  is  not  often  a  serious  evil."  and,  under  remedial 
measures,  that  "  watering  the  roadways  ...  is  of 
Httle  avail  as  a  means  of  preventing  explosions,  since 
the  upper  dust  in  every  instance  is  left  undisturbed." 

The  first  quotation  is  manifestly  an  error,  as  dust- 
explosions  can  generally  be  traced  to  the  firing  of  the 
dust  in  the  working  faces  by  blown-out  shots,  espe- 
cially when  such  shots  react  against  a  tamping  of 
coal-slack.  In  the  main  body  of  the  article  the  argu 
ment  seems  to  be  in  favor  of  the  dust  in  the  gang- 
ways as  the  proximate  cause  of  explosion,  while  it  is 
but  the  ultimate  cause.  The  dust  formed  by  cutting 
or  breaking  down  coal  has  very  little  to  do  with  the 
formation  of  an  explosive  mixture,  because  it  is  not 
impalpable  enough.  As  the  article  states,  the  gang- 
way dust  is  ground  to  an  impalpable  powder,  and 
carried  away  by  the  air ;  but  such  dust  would  do 
little  harm,  did  the  return  currents  through  the 
working  places  not  lose  their  velocity  and  deposit 
this  impalpable  dust  on  the  walls  nearest  the  face, 
from  the  fact  that  the  ventilating  currents  must 
sweep  the  faces  free  from  smoke  and  foul  air.  In 
the  only  known  American  accident  due  to  dust  (the 
Pocahontas  explosion),  there  was  little  evidence  of 
initial  explosive  force  along  the  gangways,  but  in 
the  headings  of  dusty  rooms  there  occurred  a  series 
of  explosions  that  made  the  fact  evident  that  fine 
dust  in  headings  is  the  cause  of  so  many  accidents. 

The  Prussian  commission  showed  that  a  certain 
percentage  of  volatile  matter  was  necessary  for  an 
explosive  dust,  and  experiments  made  at  this  place 
show  that  the  temperature  at  which  coals  give  up 
their  volatile  ingredients  vary ;  so  that  a  blown-out 
shot,  from  a  hole  tamped  with  coal  slack,  projected 


into  a  chamber  whose  walls  are  thickly  powdered 
with  fine  dust,  will  have  its  flame  prolonged  by  the 
dust  of  the  tamping  and  the  gases  from  that  dust, 
and  the  case  will  be  analogous  to  those  stated  by 
Professor  Abel,  where  a  small  admixture  of  gas 
would  render  inert  dusts  explosive. 

Finally,  it  has  been  found  that  watering  dusty 
roads  with  brine  at  intervals  of  thirty  days  made  the 
dusts  less  ready  to  rise  in  clouds,  and  stopped  the 
formation  of  '  upper  dust.'  But  the  best  way  of  all 
is  to  keep  the  roads  clean  by  ballasting  them  at  the 
outset  with  rock  or  shale  free  from  carbon,  and  by 
nicking  off  the  coal  shaken  from  cars.  In  the  Poca- 
hontas accident  the  explosive  phenomena  ceased  as 
soon  as  the  current  left  the  region  where  the  roads 
were  ballasted  with  coal-slack,  and  the  action  in  the 
parts  ballasted  with  slate  was  a  simple  burning  of 
the  dust  brought  there  by  the  current.  In  spite  of 
an  explosive  coal,  the  parts  of  that  mine  last  men- 
tioned were  comparatively  free  from  dust,  and  the 
props  nearly  all  standing,  while  in  the  former  por- 
tion there  was  explosive  action  in  nearly  every  work- 
ing place,  so  that  the  tracks  were  torn  to  pieces  aud 
the  props  down.  In  mines  of  this  nature,  black 
powder  should  be  avoided,  and  the  coal  should  be 
wedged,  or,  if  the  coal  must  be  shattered,  the  dyna- 
mite cartridge  with  water  casing  can  be  used  with 
impunity.  Edward  H.  Williams,  Jr. 

Lebigb  univ.,  May  18. 


Water-filtration. 

It  may  be  of  interest  to  notice  in  connection  with 
your  note  on  the  results  of  Dr.  Swarts's  experiments 
on  the  relation  of  water-filtration  to  bacterial  devel- 
opment, that  Dr.  J.  H.  M.  Munro,  in  his  experiments 
on  the  nitrification  of  well-waters,  discovered  and 
called  attention  to  the  fact  that  a  well-water  nitrified 
more  rapidly  after  filtration  through  a  Ldpscombe's 
charcoal  filter  in  common  use,  than  did  an  unaltered 
sample  of  the  same  water  (Joum.  chem.  soc.,  1886, 
p.  666).  William  Fbear. 

State  college,  Penn.,  May  16. 

The  fact  that  an  increase  of  micro-organisms  would 
take  place  in  a  filter  constantly  in  use,  had  already 
been  demonstrated  by  Percy  Frankland,  England, 
and  by  several  German  investigators. 

The  series  of  experiments  conducted  by  myself 
differed  from  theirs  merely  in  using  the  filters  found 
upon  the  local  market,  and  in  imitating  as  near  as 
possible  their  use  in  ordinary  family  water-supply  ; 
cleansing  in  the  first  use  by  allowing  the  supply  to 
pass  through  the  filter  to  wash  away  detritus,  and 
not  by  absolute  sterilization,  as  in  usual  laboratory 
experiments.  The  filters  used  were  variously  packed 
with  bone  or  animal  charcoal,  quartz,  the  two  com- 
bined in  layers,  felt,  and  unglazed  porcelain. 

Such  a  result  as  that  spoken  of  in  Science  (ix.  p. 
457)  is  to  be  expected,  when  we  consider  the  me- 
chanical work  we  have  to  do  in  filtration;  for  no 
amount  of  chemical  change  is  expected  except  in 
Clarke's  process,  which  is  precipitation,  not  filtra- 
tion. If  the  filter  is  a  successful  strainer,  the  sus- 
pended matters  within  the  water  are  held  back  upon 
the  surface  of  the  strainer  and  within  the  interstices 
of  the  filtering  media,  whether  it  be  gauze,  asbestos, 
iron  shavings,  felt,  or  porcelain.  The  great  mistake 
seems  to  be  in  believing,  that  by  use  of  a  current  of 
water,  or  by  removing  the  media  and  scrubbing  the 
surface  with  a  brush,  all  the  filtrate  is  removed,  for- 
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getting  the  amount  held  within  the  interstices  of 
the  media. 

In  those  niters  in  which  the  mechanism  or  media 
is  reversed  for  cleansing,  the  organic  matter  npon 
which  the  microbes  are  feeding  and  multiplying,  and 
which  has  become  attached  to  the  walls  of  the  spaces 
of  the  filtering  media,  are  not  removed,  any  more 
than  the  greenish  scum  is  removed  from  the  stones 
in  a  rapidly  flowing  brook:  on  the  contrary,  so 
tenacious  is  this  material,  that  it  forms  in  strings 
and  streamers  pointing  with  the  current. 

As  is  well  known,  commencing  at  the  set  bowl  m 
a  dwelling-house,  a  deposit  forms  upon  the  sides  of 
the  waste-pipe,  continues  downward,  adhering  to 
the  sides  of  the  trap  and  continuing  to  the  drain- 
pipe and  sewer,  till  it  reaches  the  point  of  delivery. 
This  deposit  is,  of  course,  composed  of  the  wastes 
which  have  been  thrown  into  the  bowl,  and  which  is 
fully  charged  with  organisms  whose  function  is  to 
destroy  and  assist  in  nature's  retrograde  metamor- 
phosis. The  strongest  flushing  of  this  pipe  does  not 
remove  the  slime  from  its  sides :  how,  then,  can  a 
retarded  pressure  of  water  wash  away  the  organic 
matter  adhering  to  the  sides  of  our  meshes  of  felt 
and  our  granules  of  quartz  and  charcoal  ? 

The  number  of  microbes  in  a  given  sample  of 
water  serving  to  render  it  harmful,  has  not  been 
actually  determined,  any  more  than  a  specimen  can 
be  condemned  for  the  amount  of  albuminoid,  am- 
monia, or  chlorine  alone  which  it  contains ;  still  a 
water  containing  over  a  thousand  microbes  or  colonies 
to  the  cubic  centimetre  of  water  is  the  highest  limit 
consistent  with  purity  in  drinking-water.  A  water 
which  contains  fifty  bacteria  to  the  cubic  centimetre 
before  filtration  will  increase  to  over  a  thousand  in 
seven  days'  use,  no  matter  how  much  care  is  taken 
to  cleanse  the  filter  short  of  absolute  sterilization. 

The  point  of  danger,  however,  lies  in  the  fact  that 
the  two  diseases  which  are  communicable  by  inges- 
tion into  the  alimentary  canal  of  the  excrement 
from  them  (typhoid-fever  and  cholera)  are  the  ones 
which  are  liable  to  find  their  way  into  drinking- 
water  from  contamination  by  sewage  finding  its  way 
into  river  and  well  supplies. 

I  am  at  present  conducting  experiments  to  deter- 
mine how  rapidly  the  germs  of  typhoid  may  increase 
within  filters  in  the  presence  of  sterilized  water  and 
in  presence  of  the  bacteria  of  drinking-water. 

Gabdneb  T.  Swabts. 


An  American  dialect  society. 

Is  it  possible  to  establish  such  an  institution  ?  It 
is  certainly  time.  Year  after  year  the  older  districts 
of  the  United  States  and  Canada  are  getting  less  and 
less  distinguished  by  those  peculiarities  in  their  ver- 
nacular which  to  the  student  of  history  and  phi- 
lology are  of  the  utmost  interest.  Public  schools, 
many  newspapers,  cheap  books,  a  taste  for  reading, 
a  notion  that  'old-time'  ways  and  dialect  are  not 
4  elegant,'  and,  above  all,  the  more  constant  com- 
munication between  different  parts  of  the  country, 
are  doing  much  to  tone  down  the  people  of  the 
United  States  to  what,  from  the  philologist's  point  of 
view,  is  one  dead  level.  In  time  the  mountaineers  of 
Tennessee  and  the  hill  country  of  the  Carolinas,  the 
'  crackers '  of  Georgia,  and  the  picturesquely  talking 
folk  of  the  Arkansas  bottoms  and  the  lower  Missis- 
sippi, will  have  lost  many  of  their  present  peculiari- 
ties of  speech.    Even  the   New-Englanders,  I  am 


told  (for  I  have  not  lived  in  America  for  more  than 
twenty  years),  are  fast  abandoning  many  of  those 
dialectic  peculiarities  which  to  a  philologist  are  so 
suggestive.  Even  the  Virginians,  since  they  have 
gone  into  the  great  world,  are  no  longer  so  readily 
4  berayed '  by  their  speech.  Now,  therefore,  is  the 
time  to  collect  vocabularies  of  these  local  dialects, 
with  specimens  gleaned  from  printed  works  illus- 
trating the  use  of  any  particular  word.  Books,  al- 
manacs, election-addresses,  and  a  host  of  similar 
ephemeral  literature,  might  be  gathered  and  de- 
posited in  the  national  library.  Mr.  Gable,  by  his 
novels,  has  done  much  to  preserve  the  quaint  Creole 
Louisianian  speech ;  Mr.  Johnston  has  in  the  same 
way  done  as  much  for  the  Georgian  dialect;  Miss 
Murfree  for  the  Tennessee  mountaineers ;  Mr.  Page 
for  the  Virginians;  a  host  of  writers,  imprimis  Mr. 
Lowell,  for  the  New-Englanders ;  and,  not  to  go  over 
the  long  roll  of  writers  in  American  dialects,  Mr. 
Harris  has  shown  us  what  a  wealth  of  folk-lore  and 
folk-speech  there  is  to  be  garnered  among  the  south- 
ern negroes.  But  the  next  generation  will  have  no 
such  easy  task  as  the  present  one.  Even  in  slow- 
going  England  the  Folk-lore  society  and  the  English 
dialect  society  came  quite  late  enough  into  the  field, 
and  found  that  in  a  few  years  more  the  school  boards 
and  the  desire  to  be  '  genteel '  would  have  effectually 
effaced  those  old-world  differences  of  tongue  which 
even  in  1598,  when  Puttenham  was  writing  his  '  Arte 
of  English  poesie,'  had  begun  to  be  blurred.  Al- 
ready many  a  precious  relic  of  the  past  has  been 
forever  lost,  and  we  can  only  be  thankful  that  so 
much  has  been  preserved.  In  America —  I  speak,  of 
course,  of  the  old  colonial  sections  —  there  still 
linger  peculiarities,  and  even  bits  of  folk-lore,  which 
have  vanished  out  of  the  districts  in  the  mother- 
countries  from  which  the  immigrants  came.  Now, 
therefore,  is  the  time  for  snatching  up  what  still  re- 
mains, and  I  question  whether  there  are  not  in  the 
United  States  and  in  lower  Canada  quite  as  many 
dialects  as  there  are  in  England.  The  'Pennsylvania 
Dutchman'  has  even  yet  peculiarities  in  speech 
easily  detected  by  those  who  know  them,  and  there 
is  scarcely  an  old  state  of  the  Union  of  which  the 
same  could  not  be  said.  R.  B. 

Streatham,  London,  Eng.,  April  80. 


Geography-teaching. 

The  article  by  Inspector  Jolly,  on  '  Realistic  and 
dramatic  methods  in  teaching  geography,'  to  which 
you  refer  in  your  number  of  May  12,  is  without  doubt 
a  clear  and  full  statement  of  the  various  points  of 
weakness  in  such  work,  and  of  the  remedies  to  be 
applied. 

He  urges  a  greater  use  of  material  and  a  more 
rational  and  scientific  method.  On  these  two  points 
hangs  the  whole  matter.  Every  one  who  has  ever 
taught  geography  knows  that  nothing  can  be  done 
without  an  abundance  of  aids  in  the  way  of  objects, 
pictures,  models,  globes,  maps,  etc. ;  and  every  one 
who  has  taught  in  the  United  States  knows  that  ob- 
jects, pictures,  models,  globes,  and  good  maps  are 
there  very,  very  few. 

A  full  assortment  is  not  found  in  one  single  school ; 
a  good  assortment,  only  in  a  small  number,  where 
men  of  wide  views  have  had  charge.  There  are  two 
reasons  for  this  condition  of  things,  —  one,  that  few 
schools  take  enough  interest  in  the  subject  to  pro- 
cure what  material  can  easily  be  had;  the  other, 
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which  partly  accounts  for  the  first,  that  there  is  no- 
where in  this  country  any  place  where  even  an  idea 
of  what  material  there  is,  can  be  got.  In  short,  we 
do  not  have  good  material,  because  we  do  not  know 
what  good  material  is. 

Supposing,  however,  that  all  schools  were  fully 
equipped  in  that  line,  there  arises  the  other  issue, 
have  we  teachers  who  could  properly  use  the  material, 
and  in  a  scientific  method  produce  in  a  pupil's  mind 
that  happy  result  so  much  talked  of,  so  seldom  seen? 
To  this  there  are  two  answers,  —  yes  and  no.  The 
first  applies  to  teachers  who  would  instruct  the  ele- 
mentary classes. 

If  the  average  normal-school  graduate  had  been 
properly  trained  by  a  broad-minded  instructor  in  the 
use  of  material,  and  made  thoroughly  acquainted 
with  the  general  facts  of  geography  and  its  brother- 
studies,  botany,  zoology,  ethnology,  etc. ,  such  grad- 
uate would  be,  in  the  primary  and  intermediate 
schools,  fully  competent  to  do  the  work.  But  in 
higher  work,  where  scientific  deduction  should  be 
employed,  where  a  wide  and  deep  knowledge  on  the 
part  of  the  instructor  is  demanded,  the  average  nor- 
mal graduates  could  not  do  the  work.  They  are  not 
mature  enough,  they  do  not  know  enough.  I  mean 
what  I  say,  when  I  say  they  do  not  know  enough. 

They  are  not  to  blame.  Geography  needs  a  fund 
of  general  information  and  of  special  information  as 
wide  as  a  church-door  and  as  deep  as  a  well.  No 
teacher  whose  specialty  is  not  geography  ever  ac- 
quires it,  and  we  have  almost  none  who  are  devoted 
to  this  one  subject.    The  class-room  system  forbids. 

This  upper  stage  of  the  work  needs  the  mature 
strength  of  college  graduates,  and  of  college  gradu- 
ates devoted  to  geography.  Of  such  there  are  almost 
none. 

In  fact,  I  know  of  a  vigorous  attempt  recently 
made  to  find  one,  which  ended  in  failure.  Germany 
alone  provides  her  schools  with  such  men.  There 
one  must  go  to  know  the  whole  subject. 

These  two  points,  then,  being  stated,  there  appears 
to  me  but  one  way  out.  The  best  mode  of  reforming 
the  lower-grade  teaching  is  available.  Material 
should  be  brought  from  the  centres  of  geographical 
interest  abroad,  and  the  school  public  made  aware 
of  the  resources  to  be  had.  Then  there  might  be  an 
advance  there. 

As  to  teachers  for  the  upper  grade  of  geography, 
until  our  colleges  take  a  higher  stand  in  regard  to 
requirements  in  the  subject,  and  provide  professors 
who  can  teach  the  subject  so  that  their  students  will 


have  a  real,  living  interest  in  the  matter  when  they 
leave  college,  —  until  then  we  must  wait,  content 
with  the  few  men  who,  of  their  own  accord,  work  up 
the  subject  from  a  professional  stand-point,  and  in 
their  own  circle  of  influence  do  really  teach  geogra- 
phy. C.  H.  Lznx. 
New  York,  May  14. 


Queries. 

4.  Test  fob  oleomabgabxne.  —  Please  give  a  sim- 
pje  test  for  distinguishing  butter  from. oleomarga- 
rine. —  P. 

[There  is  no  simple  test  for  distinguishing  butter 
from  oleomargarine,  —  a  test  which  at  the  same  time 
is  simple  and  accurate,  and  which  settles  the  ques- 
tion beyond  doubt.  A  great  many  tests  have  been 
proposed  from  time  to  time,  but  they  either  require 
special  skill  and  apparatus  for  their  execution,  or 
they  are  of  very  little  value,  failing  to  accomplish 
what  they  promise.  The  following  test  will  perhaps 
be  found  of  some  use :  a  cotton  wick  is  saturated 
with  melted  fat  from  the  butter  to  be  tested ;  the 
wick  is  lighted,  allowed  to  burn  for  a  short  time,  and 
then  blown  out.  If  the  sample  is  oleomargarine  or 
adulterated  butter,  an  offensive  odor,  as  of  an  extin- 
guished tallow  candle,  will  be  perceived.  It  is  to  be 
noted,  however,  that  pure  butter  which  has  stood  for 
a  long  time  will  give  the  same  smell.  Another  test 
is  the  following,  devised  by  J.  Horsley  :  a  little  of 
the  clear,  melted  fat  is  poured  into  a  small  test-tube ; 
the  fat  is  dissolved  in  common  sulphuric  ether,  and 
about  thirty  drops  of  spirit  of  wine  are  then  added ; 
if  natural  butter,  a  white  precipitate  will  be  formed ; 
if  artificial  butter,  the  solution  will  remain  clear. 
While  these  tests  may  sometimes  prove  efficient,  they 
will  often  leave  the  point  unsettled.  Other  tests 
proposed  for  discrimination  between  oleomargarine 
and  natural  butter  may  be  of  more  value,  but,  call- 
ing for  special  apparatus  and  solvents,  they  can 
hardly  be  called  practical  or  simple.  Chemical 
analysis  of  suspected  samples  will  decide  the  question 
beyond  dispute :  outside  of  the  chemical  laboratory 
we  have  as  yet  no  practical  means  of  fully  ascer- 
taining whether  a  sample  of  butter  is  natural  or  arti- 
ficial. — Ed.] 

5.  A  squabs  puzzle.  —  Having  a  rectangle  nine 
by  sixteen,  is  it  possible  by  one  out  to  make  two 
figures  which  joined  shall  make  a  square  twelve  by 
twelve?— Z. 


CROSBY'S  VITALIZED  PHOSPHITES 

Composed  of  the  Nerve-giving  Principles  of  the  Ox  Brain  and  the  Embryo  of  the  Wheat  and  Oat. 

Is  a  standard  remedy  with  physicians  who  treat  nervous  or  mental  disorders. 
The  formula  is  on  every  label.  As  it  is  identical  in  its  composition  with 
brain  matter  it  is  rapidly  absorbed  and  relieves  the  depression  from  mental 
efforts,  loss  of  memory,  fatigue  or  mental  irritability. 

Sleeplessness,  irritation,  nervous  exhaustion,  inability  to  work  or  study 
is  but  Brain  Hunger,  in  urgent  cases  Brain  Starvation.  It  aids  in  the 
bodily  and  wonderfully  in  the  mental  development  of  children.  It  is  a  vital 
phosphate,  not  a  laboratory  phosphate  or  soda  water  absurdity. 

56  W.  25th  St.,  N.  Y.       For  sale  by  Druggists,  or  by  Mall,  $1. 


SCIENCE -Supplement. 


FRIDAY,  MAY  20,  1887. 


ABSTRACT  OF  THE  RESULTS  OF  THE 
INVESTIGATION  OF  THE  CHARLESTON 
EARTHQUAKE.1 

The  amount  of  information  now  in  possession 
of  the  U.  S.  geological  survey,  relating  to  the 
Charleston  earthquake,  is  very  much  larger  than 
any  of  similar  nature  ever  before  collected  relating 
to  any  one  earthquake.  The  number  of  localities 
reported  exceeds  sixteen  hundred.  The  sources 
of  information  are  as  follows  :  1°,  we  are  deeply 
indebted  to  the  U.S.  signal  service  for  furnishing 
us  the  reports  of  their  observers  ;  and,  2°,  equally 
so  to  the  Lighthouse  board,  which  has  obtained 
and  forwarded  to  us  the  reports  of  keepers  of  all 
lighthouses  from  Massachusetts  to  Louisiana  and 
upon  the  Great  Lakes ;  3°,  to  the  Western  union 
telegraph  company,  which  instructed  its  division 
superintendents  to  collate  and  transmit  many  val- 
uable reports ;  4°,  to  the  Associated  press,  which 
has  given  us  access  to  the  full  despatches  (with 
transcripts  thereof)  which  were  sent  over  the  wires 
centring  at  Washington  during  the  week  follow- 
ing the  earthquake ;  5°,  to  geologists  and  weath- 
er-bureaus of  several  states,  who  have  kindly  ex- 
erted themselves  in  this  matter,  and  collected 
much  important  information  ;  6°,  to  a  considera- 
ble number  of  scientific  gentlemen  who  have 
distributed  for  us  our  circular  letters  of  inquiry  in 
special  districts,  notably,  Profs.  W.  M.  Davis,  C. 
G.  Rockwood,  J.  P.  Lesley,  T.  C.  Mendenhall,  and 
Messrs.  W.  R.  Barnes  of  Kentucky  and  Earle 
Sloan  of  South  Carolina  ;  7°,  to  a  large  number  of 
postmasters  in  the  eastern,  central,  and  southern 
states  ;  and,  finally,  to  hundreds  of  miscellaneous 
correspondents  throughout  the  country. 

In  collecting  this  information,  a  printed  list  of 
questions  was  prepared.  This  practice  has  been 
resorted  to  in  Europe  and  in  Japan  with  consider- 
able success,  and  the  questions  which  have  been 
devised  for  distribution  in  th09e  countries  have 
been  prepared  with  great  skill  by  some  of  the 
ablest  investigators  of  earthquakes.  Prof.  C.  G. 
Rockwood  of  Princeton  has  also  been  in  the  habit 
of  distributing  formal  questions  of  this  character 
in  this  country  whenever  apprised  by  the  news- 
papers of  a  notable  shock.    Availing  ourselves  of 

1  Read  before  the  National  academy  of  sciences  at 
Washington,  April  19,  1887. 


his  advice  and  assistance,  questions  prepared  by 
him  were  printed  and  widely  distributed.  They 
were  much  fewer  and  more  simple  than  those  em- 
ployed in  Europe,  because  European  investigators 
depend  almost  wholly  upon  the  educated  classes 
to  answer  them,  while  in  this  country  the  unedu- 
cated but  intelligent  and  practical  classes  of  the 
people  must  be  the  main  reliance.  These  ques- 
tions were  designed  to  elicit  information,  1°,  as  to 
whether  the  earthquake  was  felt ;  2°,  the  time  of 
its  occurrence ;  8°,  how  long  it  continued  ;  4°, 
whether  accompanied  by  sounds  ;  5°,  the  number 
of  shocks  ;  6°,  general  characteristics  which  would 
serve  as  a  measure  of  its  intensity,  and  indicate 
the  kind  and  direction  of  motion. 

It  is  to  be  observed  that  the  only  information 
to  be  hoped  for,  which  can  have  even  a  roughly 
approximate  accuracy,  is  the  time  of  transit  of 
the  shock.  The  degree  of  approximation  in  the 
time  data  actually  obtained  will  be  adverted  to 
later.  Special  effort  was  made  to  obtain  informa- 
tion as  to  the  relative  intensity  of  the  shocks  in  all 
parts  of  the  country.  At  the  very  outset  a  serious 
difficulty  presents  itself.  In  the  estimates  of  in- 
tensities there  ia  no  absolute  measure.  What  is 
really  desired  is  some  reliable  indication  which 
shall  serve  as  a  measure  of  the  amount  of  energy 
in  any  given  portion  of  the  wave  of  disturbance  as 
it  passes  each  locality.  The  means  of  reaching 
even  a  provisional  judgment  are  very  indirect,  and 
qualified  by  a  considerable  amount  of  uncertainty. 
To  estimate  the  force  of  a  shock,  we  have  no  better 
means  than  by  examining  its  effects  upon  build- 
ings, upon  the  soil,  upon  all  kinds  of  loose  objects, 
and  upon  the  fears,  actions,  and  sensations  of 
people  who  feel  it.  In  view  of  the  precise  meth- 
ods which  modern  science  brings  to  bear  upon 
other  lines  of  physical  research,  all  this  seems 
crude  and  barbarous  to  the  last  degree.  But  we 
have  no  other  resource.  Even  if  it  were  possible 
to  obtain  strictly  comparative  results  from  such 
facts,  and  decide  with  confidence  the  relative 
measure  of  intensity  which  should  be  assigned  to 
each  locality,  we  should  have  gained  measures 
only  of  a  series  of  local  surface  intensities,  and 
not  of  the  real  energy  of  the  deeply  seated  wave 
which  is  the  proximate  cause  of  the  surface  phe- 
nomena. Notwithstanding  the  indirect  bearing 
of  the  facts  upon  the  real  quantities  we  seek  to 
ascertain,  and  their  apparently  confused  and  dis- 
tantly related  character,  they  give  better  results 
than  might  have  been  supposed.     When  taken  in 
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large  groups,  they  give  some  broad  indications  of 
a  highly  suggestive  character ;  and  though  affected 
with  great  inequalities,  which  for  the  time  being 
seem  to  be  anomalous,  these  anomalies  are  as  in- 
structive as  the  main  facts  themselves. 

We  have  given  the  preliminary  plotting  of  the 
intensities  in  the  map  before  you.     The  first  point 
to  which  we  shall  invite  attention  is  the  magni- 
tude of  the  area  affected  by  the  shocks.     It  was 
sensibly  felt  in  Boston,  which  is  the  most  distant 
point  on  the  Atlantic  coast  from  which  affirmative 
reports  have  been  received.     From  Maine  the  an- 
swers are  all  negative.     Most  of  those  from  New 
Hampshire  are  negative,  but  two  or  three  positive 
ones  show  clearly  that  it  was  felt  in  sensitive 
spots.     In  Vermont,  affirmati  ve  reports  come  from 
St.  Johnsbury  and  Burlington  on  LakeChamplain. 
No  positive  reports  come  from   the  Province  of 
Quebec.     In  New  York  state  it  was  felt  in  the 
vicinity  of  Leke  George,  and  at  Lake  Placid  and 
Blue  Mountain  Lake  in  the  Adirondacks.     In  On- 
tario it  was  quite  noticeable  in  several  localities, 
though  the  great  majority  of  reports  from  that 
place  are  negative.     In  Michigan  it  was  noted  in 
several  places ;   and  at  Manistee  lighthouse,  on 
Lake    Michigan,    the    trembling    was    strongly 
marked.     In  Wisconsin,  though  many  of  the  re- 
ports are  negative,  it  was  felt  quite  strongly  at 
Milwaukee,   and  was  also  noticed  at  Green  Bay 
and  at  La  Crosse  on  the  Mississippi,  967  miles 
from  Charleston,  —  the  remotest  point  within  the 
United  States  which  has  given  a  positive  report. 
In  central  Iowa  and  central  Missouri  it  was  un- 
mistakably felt.     In  Arkansas  the  eastern  portion 
of  the  state  from  sixty  to  eeventy-five  miles  west 
of  the  Mississippi  gives  numerous  positive  reports. 
In  Louisiana  the  reports  are  mostly  negative,  but 
numerous  persons  in  New  Orleans  felt  the  shocks, 
and  recognized  their  nature.     In  Florida  it  was 
universally  felt,  and  in  the  northern  part  of  the 
state  was  severe  and  alarming.    From  the  Ever- 
glade region,  of  course,  no  reports  have  been  re- 
ceived, as  it  is  uninhabited :  but  in  some  of  the 
Florida  Keys  it  was  felt  in  notable  force.    From 
Cuba  a  few  reports  have  come  ;  and  the  most  dis- 
tant point  in  that  island  which  was  shaken  was 
Sagua  la  Grande,  where  the  vibration  was  very 
decided.    Lastly,  a  report  comes  from  Bermuda, 
a  thousand  miles  distant  from  Charleston,  which 
leaves  little  doubt  that  the  tremors  were  sensible 
there. 

The  area  within  which  the  motion  was  sufficient 
to  attract  the  attention  of  the  unexpectant  ob- 
server would  be  somewhat  more  than  circum- 
scribed by  a  circle  of  a  thousand  miles  radius ;  and 
the  area  of  markedly  sensible  shaking,  would,  in- 
cluding the  oceanic  area,  be  somewhere  between 


two  and  one-half  and  three  million  square  miles. 
In  this  estimate,  however,  only  well-defined 
seismic  movement  of  notable  force  is  considered. 
There  are  reasons  for  believing,  that,  by  proper 
instrumental  observation,  the  movement  could 
have  been  detected  over  a  much  greater  area.  In 
the  first  place,  it  is  to  be  noted  that  the  peripheral 
portions  of  the  observed  area  lie  in  districts  which 
are  rather  thinly  populated,  sometimes  also  in  dis- 
tricts which,  from  the  nature  of  the  ground,  do 
not  disclose  forcibly  the  passing  shock.  Further- 
more, the  passing  wave  in  the  outer  portions  of 
the  area  was  almost  everywhere  of  an  undulatory 
character  and  of  great  wave-length,  and,  while 
still  retaining  a  large  amount  of  energy,  did  not 
often  dissipate  itself  into  those  smaller  and  shorter 
tremors  which  are  very  much  more  likely  to  at- 
tract attention,  though  really  possessing  very 
much  less  energy.  Six  hundred  miles  from  the 
origin  the  long  swaying  motion  was  felt,  and  was 
often  sufficient  to  produce  seasickness,  yet  was 
unaccompanied  by  sound  or  by  the  tremulous 
motion  due  to  short  waves. 

It  will  be  observed  upon  the  map  that  there  are 
several  large  tracts  which  show  a  comparatively 
feeble  intensity,  while  completely  surrounding 
them  is  the  general  area  of  greater  intensity.  The 
most  conspicuous  of  these  areas  of  silence  is  the 
Appalachian  region.  The  facts  here  are  extreme- 
ly interesting  and  suggestive.  It  has  been  gener- 
ally supposed  that  a  mountain-range  serves  as  a 
barrier  to  the  propagation  of  earthquakes,  not 
from  any  known  relation  of  cause  and  effect,  but 
merely  as  the  result  of  observation.  In  Japan  it 
is  universal  testimony  that  the  central  range  of 
the  island  marks  the  dividing-line  between  earth- 
quake and  no  earthquake.  The  shocks,  so  fre- 
quent there,  are  seldom  noticed  ^beyond  the 
mountains.  A  similar  conclusion  has  been 
drawn  from  South  American  earthquakes,  and 
also  from  those  which  have  visited  southern  Italy. 
As  soon  as  the  data  in  the  earlier  stages  of  the 
inquiry  began  to  indicate  insulated  areas  of  mini- 
mum action,  they  were  completely  investigated, 
and  every  effort  has  been  made  to  secure  full  data 
from  them.  The  result  has  been  to  show  satis- 
factorily that  such  was  the  case.  The  Appalachian 
belt  south  of  middle  Pennsylvania  disclosed  a 
few  spots  where  the  shaking  was  considerable ; 
but  in  the  main  it  was  but  lightly  affected  until 
we  reach  the  extreme  southern  portion  of  this 
range,  where  the  shocks  begin  to  be  somewhat 
vigorous,  even  in  the  mountains.  West  and  north- 
west of  the  range,  however,  the  force  of  the  un- 
dulations resumes  even  more  than  its  normal  vig- 
or. In  eastern  Kentucky  and  south-eastern  Ohio 
the  force  of  the  shocks  was  very  considerable 
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causing  general  alarm.  Chimneys  and  bricks 
were  shaken  down,  and  the  oscillation  of  the 
houses  was  strongly  felt.  In  south-eastern  Ohio 
nearly  every  theatre,  lodge,  and  prayer-meeting 
was  broken  up  in  confusion.  It  does  not  appear 
that  the  Appalachians  offered  any  sensible  barrier 
to  the  progress  of  the  deeper  waves,  but  it  does 
appear  that  they  affected  in  a  conspicuous  degree 
the  manner  in  which  the  energy  of  the  waves  was 
dissipated  at  the  surface.  Another  minimum  area 
was  found  in  southern  Indiana  and  Illinois,  and 
also  in  southern  Alabama  and  Mississippi.  There 
is  a  curious  circumstance  connected  with  the 
minimum  area  in  Indiana  and  Illinois.  On  the 
6th  of  last  February  an  earthquake  of  notable 
force  occurred  in  just  this  locality.  Circulars  were 
sent  out  at  once,  and,  on  plotting  the  isoseismals, 
they  showed  a  singular  coincidence  in  almost 
exactly  filling  the  vacancy  or  defects  of  intensity 
of  the  Charleston  earthquake.  At  present  there  is 
nothing  to  indicate  whether  this  coincidence  is 
accidental,  or  whether  there  is  some  hidden  rela- 
tion. 

Where  the  waves  passed  into  the  newer  delta 
region  of  the  lower  Mississippi,  the  surface  inten- 
sity of  the  shocks  rapidly  declined.  This  is  indi- 
cated in  the  map  by  the  compression  of  the  iso- 
seismals in  those  localities.  We  incline  to  the 
opinion  that  this  sudden  diminution  of  the  in- 
tensity is  due  to  the  dissipation  of  the  energy  of 
the  waves  in  a  very  great  thickness  of  feebly  elas- 
tic, imperfectly  consolidated,  superficial  deposits. 
It  is  a  matter  of  common  observation  in  all  great 
earthquakes,  that  the  passage  of  the  principal 
shocks  from  rigid  and  firm  rocks  into  gravels, 
sands,  and  clays,  is,  under  certain  circumstances, 
attended  with  a  local  increase  in  the  amplitudes 
of  the  oscillations  and  in  the  apparent  local  in- 
tensity and  destructiveness ;  and  the  reason  for  it 
is  intelligible.  But,  where  such  looser  materials 
are  of  very  great  thickness  and  great  horizontal 
extent,  the  reverse  should  be  expected  :  for,  when 
a  wave  passes  from  a  solid  and  highly  elastic  me- 
dium into  a  less  solid  and  imperfectly  elastic  one, 
the  amplitude  may  be  suddenly  increased  at  the 
instant  of  entering ;  but  so  rapid  is  the  extinction, 
that,  if  the  new  medium  be  very  extensive,  the 
impulse  is  soon  dissipated. 

Many  reports  throughout  the  central  states  in- 
dicate localities  of  silence  which  are  not  expressed 
upon  the  map.  The  reason  for  omitting  them  is, 
that  it  has  been  impracticable  to  secure  a  sufficient 
density  of  observation  (i.e.,  a  sufficient  number  of 
reports  per  unit  area)  to  enable  us  to  mark  out  and 
define  these  smaller  areas  with  very  great  pre- 
cision. To  do  this  for  the  whole  country  would 
require  some  tens  of  thousands  of  observations  and 


the  expenditure  of  tens  of  thousands  of  dollars  to 
systematize  and  discuss  the  data.  A  map  shaded 
to  show  the  varying  intensity  by  varying  the  depth 
of  the  shading  would  have  a  mottled  appearance, 
in  which  the  mottling  would  be  most  pronounced 
in  the  areas  of  a  little  below  the  mean  intensity, 
say,  between  the  isoseismals  8  and  5.  This  fact  is 
of  great  importance  in  the  interpretation  of  the 
isoseismals,  for  the  omission  to  consider  it  results 
in  giving  to  the  middle  isoseismals  too  high  a 
value.  In  any  isoseismal  zone,  what  we  should 
like  to  ascertain  is  the  mean  intensity  of  the  whole 
area  included  within  that  zone.  As  a  matter  of 
fact,  the  data  we  possess  consist  more  largely  of 
maximum  than  of  minimum  or  average  intensi- 
ties, and  therefore  tend  to  considerably  augment 
the  mean  derived  intensity  above  the  true  mean. 
This  will  become  apparent  by  an  inspection  of  the 
map  where  the  zones  of  5,  6,  and  7  intensity  are 
disproportionately  broad,  while  those  of  3  and  4 
are  disproportionately  narrow.  We  have  not  at- 
tempted to  allow  for  this  source  of  error,  though 
fully  aware  of  it,  because  we  had  no  means  of  de- 
termining what  allowance  to  make.  We  have 
drawn  the  lines  wholly  upon  the  face  of  the  re- 
turns, and  the  investigators  who  may  attempt  to 
utilize  our  results  must  grapple  with  the  correc- 
tions as  best  they  may. 

Throughout  the  states  of  North  Carolina,  South 
Carolina,  Georgia,  and  north-eastern  Florida,  and, 
in  general,  anywhere  within  about  two  hundred 
and  fifty  miles  of  the  centre,  the  energy  of  the 
shocks  was  very  great.  At  Columbia,  Augusta, 
Raleigh,  Atlanta,  and  Savannah  the  consternation 
of  all  people  was  universal.  The  negroes  and 
many  of  the  poor  whites  were  for  a  week  or  two, 
not  exactly  'demoralized,'  but  intensely  moral- 
ized, giving  themselves  to  religious  exercises  of  a 
highly  emotional  character;  the  stronger  and 
deeper  natures  among  them  being  impressed  with 
a  feeling  of  awe,  the  weaker  natures  with  a  feeling 
of  terror.  And  this  was  general  throughout  the 
large  region  just  specified.  In  all  of  the  large  towns 
within  two  hundred  miles  of  Charleston,  more  or 
less  damage  was  suffered  by  houses  and  other 
structures.  Walls  were  cracked  to  such  an  extent 
as  to  necessitate  important  repairs,  dams  were 
broken,  chimneys  were  overthrown,  plastering 
shaken  from  ceilings,  lamps  overturned,  water 
thrown  out  of  tanks,  cars  set  in  motion  on  side- 
tracks,animals  filled  with  terror,  fowls  shaken  from 
their  roosts,  loose  objects  thrown  from  mantels, 
chairs  and  beds  moved  horizontally  upon  the  floor, 
pictures  banged  against  the  walls,  trees  visibly 
swayed  and  their  leaves  agitated  and  rustled  as  if 
by  a  wind.  These  occurrences  were  general,  and 
were  more  strongly  marked,  until  they  became 
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terrifying  and  disastrous  as  the  centre  of  the  dis- 
turbance was  approached.  At  Augusta,  110  miles 
distant  from  the  epicentrum,  the  damage  to  build- 
ings was  considerable,  and  at  the  arsenal  in  that 
place  the  commanding  officer's  residence  was  so 
badly  cracked  and  shattered  as  to  necessitate  prac- 
tical reconstruction.  In  Columbia,  100  miles  dis- 
tant, the  shock  was  very  injurious  to  buildings, 
and  appalling  to  the  people,  but  no  substantial 
structures  were  actually  shaken  down.  In  At- 
lanta, 250  miles  distant,  there  was  no  worse  in- 
jury than  falling  chimneys  and  some  slight  cracks 
in  the  walls  ;  but  the  houses  were  instantly  aban- 
doned in  great  alarm  and  confusion  by  their  oc- 
cupants, and  many  preferred  passing  the  night  in 
the  streets  to  re-entering  their  dwellings.  At 
Asheville,  N.C.,  230  miles  distant,  and  at  Raleigh, 
215  miles  distant,  the  shocks  were  quite  as  vigor- 
ous as  at  Atlanta. 

Coming  nearer  the  seismic  centre,  we  find  the 
intensity  increasing  on  all  sides.  The  region  im- 
mediately about  the  epicentrum  in  a  great  earth- 
quake always  discloses  phenomena  strikingly  dif- 
ferent from  those  at  a  distance  from  it ;  and  the 
differences  are  not  merely  in  degree,  but  also  in 
kind.  The  phenomena  characteristic  of  the  epi- 
centrai  area  cease  with  something  like  abruptness 
as  we  radiate  away  from  the  epicentrum.  The 
central  phenomena  are  those  produced  by  shocks 
in  which  the  principal  component  of  the  motion 
of  the  earth  is  vertical.  Proceeding  outwards, 
these  predominating  vertical  motions  pass,  by  a 
very  rapid  transition,  into  movements  of  which 
the  horizontal  component  is  the  greater,  and  in 
which  the  undulatory  motion  becomes  pronounced. 
The  epicentrum,  and  the  zone  immediately  sur- 
rounding it,  is  the  portion  of  the  disturbed  tract 
which  merits  the  closest  attention  ;  for  it  is  here 
that  we  may  find  the  greatest  amount  of  informa- 
tion concerning  the  origin  and  nature  of  the  earth- 
quake. To  appreciate  this,  we  will  venture  to 
offer  some  theoretical  considerations. 

Allusion  has  already  been  made  to  the  indefinite 
character  of  the  data  used  for  estimating  the  in- 
tensity of  the  shock.  There  is  no  unit  of  inten- 
sity which  is  at  present  available.  In  selecting 
certain  effects  of  an  earthquake  to  characterize 
varying  degrees  of  intensity,  the  most  that  can  be 
hoped  for  is  a  means  for  discriminating  whether 
the  relative  energy  of  a  shock  is  greater  or  less 
in  one  locality  than  in  another.  But  how  much 
greater  and  how  much  less  —  in  conformity  with 
what  law — is  a  problem  which  remains  to  be 
solved.  An  earthquake  impulse,  however,  is  a 
form  of  energy  transmitted  as  an  elastic  wave 
through  the  deeply  seated  rocks,  and  its  propaga- 
tion and  varying  intensity  are  subject  to  the  laws 


of  wave-motion.  There  must  be,  therefore,  some 
typical  law  governing  the  rate  at  which  such  a 
wave  diminishes  the  intensity  of  its  effects  as  it 
moves  onward.  To  anticipate  the  objection  that 
this  typical  law  would  apply  only  to  a  medium 
which  is  perfectly  elastic,  homogeneous,  and  iso- 
tropic, while  the  rocks  are  far  from  being  so,  we 
reply  that  we  have  investigated  the  objection,  and 
are  satisfied,  that,  while  it  has  some  validity,  the 
effect  of  these  inequalities  is  not  great  enough  to 
seriously  impair  the  applicability  of  the  law,  nor 
to  vitiate  greatly  the  results  to  be  deduced  from 
it.  The  analysis  we  offer  is  a  novel  one.  We  at- 
tach considerable  importance  to  it,  and  the  con- 
sequences which  flow  from  it  are  somewhat  re- 
markable. 

Let  us  suppose  an  elastic  wave  to  originate  at  a 
point  C  (fig.  1),  situated  at  the  depth  q  below  the 


Fig.  l. 

surface.  Let  the  intensity  of  the  shock  (amount  of 
energy  per  unit  area  of  wave-front)  at  the  distance 
unity  from  C  be  denoted  by  a.  Since  the  intensity 
is  inversely  proportional  to  the  square  of  the  dis- 
tance, the  intensity  at  the  epicentrum  would  be 

-y-«  Take  any  other  point  on  the  surface  of  the 

earth  at  the  distance  x  from  the  epicentre,  and 
connect  it  with  C  by  the  line  Cx.    The  intensity 

at  any  such  point  will  obviously  be  equal  to  -^-* 

If  we  denote  the  intensity  by  y,  we  shall  then 
have  the  equation, 


a 


a 


This  equation  expresses  a  curve  which  will  serve 
as  a  graphic  representation  of  the  way  in  which 
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the  surface  intensity  varies  along  a  line  radiating 
from  the  epicentre. 

The  first  noteworthy  feature  of  this  curve  is  the 
contrast  between  the  rapidity  with  which  the  in- 
tensity diminishes  near  the  epicentre,  and  the 
slowness  with  which  it  diminishes  at  remote  dis- 
tances. Thus,  at  a  distance  from  the  epicentre 
equal  to  the  depth  of  the  focus,  the  intensity  has 
fallen  to  one-half,  at  twice  this  distance  it  has  fal- 
len to  one-fifth,  and  at  three  times  the  distance  to 
one-tenth,  of  the  intensity  at  the  epicentre.  This 
suggests  at  once  the  possibility  of  making  an  ap- 
proximate estimate  of  the  depth  of  the  focus, 
based  upon  the  rate  at  which  the  intensity  of  the 
shock  at  the  surface  diminishes  in  the  neighbor- 


the  same,  while  the  depth  of  the  focus  varies. 
The  first  series  of  curves  (fig.  2)  will  enable  us  to 
make  a  comparison  of  the  effect  of  two  or  more 
shocks  of  the  same  total  energy,  but  originating 
at  different  depths.  The  intensity  at  the  epicentre 
being  inversely  proportional  to  the  square  of  the 
depth,  the  shallower  shock  would  be  much  more 
energetic  than  the  deeper  one ;  while  at  a  great 
distance  from  the  epicentre  the  two  would  be  ap- 
proximately equal  in  their  effects.  The  rate  of 
diminution  of  intensity  would  be  correspondingly 
varied,  and  we  might  commit  large  errors  in  es- 
timating these  ratios  on  the  ground,  while  the 
error  of  the  depth  deduced  for  the  focus  would 
be  less  than  our  errors  of  estimate.     In  short,  the 


Fig.  2.— Energy  constant,  depth  varying  in  ratios  1,  2,  3,  and  4. 


Pig.  4.— Depth  and  energy  both  variable, 
but  with  constant  intensity 
epicentre. 


hood  of  the  epicentre.  If  we  were  able  to  con- 
struct upon  any  arbitrary  scale  whatever  a  series 
of  isoseismal  curves  around  the  central  parts  of 
the  earthquake  with  any  approach  to  accuracy, 
this  depth  would  follow  at  once  from  the  relations 
of  these  isoseismals  to  each  other.  In  the  case  of 
a  very  powerful  earthquake  in  a  region  which  is 
so  flat  and  uniform  in  its  features  as  the  vicinity 
of  Charleston,  this  can  be  done  with  a  rough  ap- 
proach to  accuracy. 

To  appreciate  more  fully  the  validity  of  this 
mode  of  reasoning,  let  us  take  a  series  of  these 
intensity  curves,  and  vary  the  values  of  the  con- 
stants. And  first  let  us  suppose  the  total  energy 
of  the  shock,  measured  by  the  constant  a,  remains 


method  is  not  sensitive  to  small  or  moderate  errors 
of  observation. 

The  second  series  of  curves  (fig.  3)  is  conditioned 
upon  the  assumption  that  the  depth  remains  con- 
stant, while  the  energy  of  the  shock  varies.  In 
these  curves,  the  ordinates  corresponding  to  any 
abscissa  are  proportional  to  each  other  in  a  simple 
ratio.  In  the  first  series  they  are  proportional  to 
each  other  in  a  duplicate  ratio. 

The  third  series  (fig.  4)  represents  the  effect  of 
varying  both  the  energy  and  the  depth  in  such  a 
way  that  the  intensity  at  the  epicentre  is  con- 
stant. 

It  will  appear,  therefore,  that  every  shock  must 
have  some  characteristic  intensity  curve,  depend- 
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ing  upon  the  total  enertry  and  the  depth  below  the      shock  deeply  Beated,  or  to  a  less  energetic   one 
surface.    The  intensity  at  any  point  on  the  aur-     nearer  the  surface.     The  criterion  is  soon  given, 
face  will  therefore  depend  upon  these  two  quan-         It  is  obvious  that  in  any  shock  there  is  some 


titles, —  energy  and  depth.  It  still  remains  to  point  at  some  particular  distance  from  the  epi- 
flncl  some  means  of  discriminating  whether  the  centre  at  which  the  rate  of  diminution  of  surface 
intensity  at  any  point  is  due  to  a  more  energetic      intensity  has  a  maximum  value.     As  we  leave  the 
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epicentre  and  proceed  outwards  in  any  direction, 
the  intensity  diminishes,  at  first  more  and  more 
rapidly,  but  farther  on  diminishes  less  and  less 
rapidly.  We  wish  to  find  the  point  at  which  the 
rate  of  decline  changes  from  an  increasing  to  a 
decreasing  rate.  In  the  curve,  this  point  is  repre- 
sented at  the  point  of  inflexion,  where  the  curve 
ceases  to  be  concave  towards  the  earth,  and  begins 
to  be  convex  towards  it.  To  find  the  co-ordinates 
of  this  point,  we  differentiate  the  equation  of  the 
curve  twice,  and  equate  the  value  of  the  second 
differential  coefficient  to  zero,  and  deduce  the 
corresponding  value  of  the  abscissa  x, 


d*y  _  8ax*— 2a  (g'+a?a) 


dx%~~        (q*+xy 

which  equation  is  satisfied  when 

8ax*=2a(q%+z*)t 
whence 

n 


=0, 


Va- 


in this  value  of  a;  it  is  seen  that  the  constant  a 
has  disappeared  ;  and  the  abscissa  of  the  point  of 
inflexion  is  therefore  independent  of  the  energy  of 
the  shock,  and  dependent  upon  the  depth  alone. 
The  meaning  of  this  is,  that  the  distance  from  the 
epicentre  to  the  point  where  the  rate  of  decline  of 
the  intensity  is  greatest  is  simply  proportional  to 
the  depth  of  the  focus,  and  is  the  same  whether 
the  energy  be  greater  or  less.  This  property  of 
the  intensity  curves  makes  us  independent  of  any 
absolute  standard  of  measurement  for  the  in- 
tensity, and  all  that  we  require  is  to  find  with 
reasonable  approximation  the  points  where  the  in- 
tensity falls  off  most  rapidly.  The  depth  of  the 
focus  follows  at  once. 

The  determination  of  the  epicentral  tract  is 
chiefly  the  work  of  Mr.  Earle  Sloan  of  Charleston, 
a  young  civil  engineer,  who,  immediately  after 
the  disaster,  made  an  extensive  series  of  observa- 
tions. In  the  brief  time  at  his  disposal  he  ac- 
cumulated a  surprisingly  large  amount  of  detailed 
information,  and  in  searching  for  it  exercised  a 
discrimination  and  sagacity  which  would  have 
been  highly  creditable  to  the  most  experienced 
and  learned  observer.  It  is  to  be  regretted  that 
his  business  engagements  prevented  him  from 
continuing  the  work.  As  it  is,  he  has  located 
with  considerable  precision  the  epicentral  tract, 
and  has  furnished  data  which  show  well  the  vari- 
ation of  intensity  along  several  lines  radiating 
from  it. 

The  summary  obtained  from  the  examination 
of  Mr.  Sloan's  data  is  as  follows :  the  tract  which 
includes  the  most  forcible  action  of  the  earthquake 
is  an  elliptical  area  about  twenty-six  miles  in 


length,  and  with  a  maximum  width  of  about 
eighteen  miles.  The  major  axis  of  this  area  is 
not  a  straight  line,  but  a  curve,  which  is  concave 
towards  Charleston,  and  is  situated  from  fourteen  x 
to  sixteen  miles  west  and  north-west  of  that  city. 
Along  this  line  there  are  three  points,  each  of 
which  has  all  the  characters  of  an  epicentrum, 
determined  by  as  many  distinct  shocks,  each  hav- 
ing a  focus  of  its  own.  Much  the  most  powerful 
shock  centres  in  the  northernmost  focus,  though 
the  other  two  were  of  sufficient  energy  to  have 
occasioned  great  havoc  if  either  of  them  had  oc- 
curred alone.  The  southernmost  was  also  con- 
siderably more  energetic  than  the  middle  one. 
The  distance  between  the  northern  and  southern 
epicentrum  was  about  twelve  miles.  Within  this 
tract,  except  near  the  edges  of  it,  the  motion  was 
most  conspicuously  of  subsultory  character  ;  i.e., 
motion  in  which  the  vertical  component  predomi- 
nated over  the  horizontal.  The  marginal  portions 
of  this  area,  where  the  character  of  the  movement 
changes,  and  where  the  intensity  falls  off  most 
rapidly,  seem  to  be  very  well  indicated.  The 
positions  where  the  intensity  most  rapidly  declines 
may  be  located  with  an  error  not  exceeding  one 
or  two  miles  on  both  sides  of  the  epicentres.  The 
South  Carolina  railroad  crosses  the  tract  in  a 
straight  line  very  near  the  most  forcible  seismic 
vertical.  The  first  point  where  the  intensity  falls 
off  with  greatest  rapidity  is  near  the  nine-mile 
post,  measuring  from  the  railway  depot  in 
Charleston ;  and  so  well  marked  upon  the  ground 
are  the  indications  of  this  change,  that  it  seems 
very  improbable  that  this  point  is  more  than  a 
mile  distant  either  way  from  the  precise  point  we 
seek  to  locate.  Passing  north-westward  through 
Summerville  to  the  opposite  side  of  the  tract,  we 
find  the  corresponding  point  of  most  rapid  decline 
in  the  vicinity  of  the  twenty-third-mile  post. 
This  gives  us  a  base-line  with  which  to  measure 
the  depth  of  the  focus  of  the  principal  shock. 
The  computed  depth  is  twelve  miles,  with  a  prob- 
able error  of  one  or  two  miles.  The  computed 
depths  of  the  other  foci  are  about  the  same,  but 
the  probable  errors  are  somewhat  larger. 

In  speaking  of  a  focal  point  of  a  shock,  it  must 
be  understood  as  referring  to  the  centre  of  all  the 
forces,  considered  with  reference  both  to  amount 
and  direction,  which  constitute  a  great  seismic 
impulse.  The  presumption  is,  that  this  impulse 
originates  in  a  large  subterranean  tract  of  which 
this  ideal  focus  is  merely  the  central  point,  or 
nearly  so.  The  form  of  the  subterranean  tract 
may  be  any  thing,  and,  within  limits,  may  have 
its  three  dimensions  (length,  breadth,  and  thick- 
ness) of  any  magnitude,  and  bearing  any  ratios  to 
each  other.    The  form  and  dimensions  of  it,  we 
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cannot,  of  course,  determine,  though  it  may  be 
possible  to  obtain  some  notion  of  its  most  general 
features  if  the  data  are  sufficient. 

This  method  of  computing  the  depth  of  a  seis- 
mic focus  is  here  proposed  for  the  first  time. 
The  method  employed  by  Mallet,  which  consists 
in  finding  the  angle  of  emergence  of  a  wave- 
front  from  the  earth  by  studying  the  configura- 
tion of  cracks  in  buildings,  is  believed  to  be 
pretty  nearly  valueless  by  all  seismologists.  There 
is  no  definite  angle  of  emergence,  of  the  nature 
he  contemplates,  disclosed  at  the  surface.  Cer- 
tainly in  Charleston  there  was  nothing  of  the  kind 
to  be  found.  The  method  employed  by  Seebach 
is  sound  in  theory,  but  it  requires  such  extreme 
accuracy  of  time-determinations  that  very  small 


no  means  of  determining ;  but  we  do  not  be- 
lieve that  it  would  be  so  affected  to  any  great 
extent  in  such  a  region  as  South  Carolina. 
Being  independent  of  any  absolute  measures 
either  of  the  surface  intensity  or  of  the  total 
energy  of  the  shock,  the  greatest  difficulty  of  all 
is  at  once  eliminated.  Our  own  opinion  of  this 
method  is,  that  it  is  incapable  alike  of  very  great 
precision  and  of  very  great  errors. 

Probably  the  first  thought  occurring  to  any 
one  examining  this  method  will  be  that  the  de- 
termination of  the  two  required  points  would  be 
liable  to  very  large  errors.  But,  if  he  will  exam- 
ine the  varying  values  of  the  ordi  nates  of  the 
curve  corresponding  to  varying  values  of  the  ab- 
scissas and  of  the  depth,  we  think  he  will  be  sat- 


Pig.  6.—  Intensity  cukvi  of  Charleston  karthquakb. 


errors  of  time  give  very  large  errors  in  the  result. 
Our  own  method  consists  in  finding  two  points 
on  opposite  sides  of  the  seismic  vertical,  at  which 
the  changes  in  seismic  action  along  a  given  line 
are  most  strongly  marked.  These  points  ought 
to  be  indicated  in  powerful  earthquakes  with  a  fair 
approach  to  precision,  and  the  probable  errors  of 
determination  should  not  usually  exceed  one  or 
two  tenths  of  the  distance  between  the  two  points. 
The  feebler  the  shock,  however,  the  less  is  the 
degree  of  precision  to  be  expected.  Whatever 
may  be  the  errors  in  the  estimate  of  this  dis- 
tance, the  resulting  error  in  the  computed  depth 
is  smaller  than  the  error  of  observation  in  the 
ratio  of  the  square  root  of  three  to  two.  How 
much  the  estimate  may  be  vitiated  by  want  of 
homogeneity  in  the   superficial  strata,  we  have 


isfied  that  the  limits  within  which  each  of  the 
two  points  of  inflexion  must  fall  cannot  be  wide 
apart,  and  that  an  error  in  the  determination  of 
the  base-line  greater  than  two-tenths  of  its  esti- 
mated length  would  in  such  a  country  as  Caro- 
lina be  very  improbable.  It  will  appear  that  the 
relations  of  these  variables  are  such  as  to  restrict 
the  locus  within  which  the  desired  points  are  to 
be  found  to  a  very  narrow  annulus  around  the 
epi centrum.  We  believe  the  method  will  improve 
upon  acquaintance. 

We  have  endeavored  to  apply  our  method  of 
computing  the  depth  of  the  focus  to  other  earth- 
quakes, but  have  found  difficulty  in  obtaining 
any  thing  more  than  very  general  results,  such  as 
the  following.  The  depth  of  the  Charleston  earth- 
quake was  relatively  great ;  and  we  find  reason 
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for  believing,  that  among  those  great  earthquakes 
of  the  last  hundred  and  fifty  years,  of  whose 
effects  we  possess  any  considerable  knowledge, 
none  have  originated  from  a  much  greater  depth, 
and  few  from  a  depth  so  great.  Our  reasoning 
is  this  :  very  few  earthquakes  have  been  felt  at 
a  distance  from  the  origin  so  great  as  a  thousand 
miles;  but  the  greatest  distance  at  which  the 
tremors  are  felt  is  the  best  measure  of  the  total 
energy  of  the  shock.  On  the  other  band,  the  in- 
teiisity  of  the  Charleston  earthquake  in  the  epi- 
central  tract  was  relatively  low  in  comparison 
with  other  great  earthquakes.  If,  then,  any  shock 
is  more  intense  at  the  epicentre  without  extend- 
ing to  a  greater  distance  than  that  of  the  Charles- 
ton earthquake,  it  is  certain  that  its  focus  was 
nearer  the  surface.  Tbis  is  true  of  the  vast  ma- 
jority of  recent  earthquakes  which  have  been 
sufficiently  investigated.  It  is  suggested  that  all 
estimates  of  the  depth  of  earthquake  foci  much 
exceeding  twelve  miles  are  in  need  of  re-examina- 
tion. 

The  city  of  Charleston  is  situated  from  eight 
to  ten  miles  outside  of  the  area  of  maximum  in- 
tensity, and  did  not  experience  its  most  destruc- 
tive power.  Following  the  law  which  we  have 
laid  down,  the  intensity  of  the  shock  at  Charles- 
ton was  only  three-tenths  what  it  must  have 
been  at  the  epicentrum,  and  about  one-third  the 
intensity  at  Summerville.  The  diagram  (fig.  5) 
showing  the  long  intensity  curve  stretching  from 
Charleston  to  a  point  forty  miles  north-west  of  it, 
will  illustrate  the  position  of  the  city  with  refer- 
ence to  the  varying  force  of  the  shock. 

Had  the  seismic  centre  been  ten  miles  nearer  to 
Charleston,  the  calamity  would  have  been  incom- 
parably greater  than  it  was,  and  the  loss  of  life 
would  probably  have  been  appalling.  Another 
circumstance  greatly  broke  the  force  of  the  shocks. 
All  of  the  coastal  region  of  the  Carolinas  consists 
of  a  series  of  clays  and  quicksands,  which  have 
been  penetrated  by  artesian  borings  to  a  depth  of 
two  thousand  feet,  and  which  are  believed  to  have 
a  much  greater  thickness.  These  beds  of  loose 
material,  no  doubt,  absorbed  and  extinguished  a 
considerable  portion  of  the  energy  of  the  shocks. 
We  have  already  remarked  that  a  wave  passing 
from  firmer  and  more  elastic  material  into  ma- 
terial less  firm  and  elastic,  produces  at  first  an  in- 
creased amplitude  of  wave- motion  which  is  liable 
to  be  more  destructive  or  injurious  to  buildings. 
But,  if  the  mass  of  less  consistent  strata  be  very 
great,  the  reverse  result  is  produced,  by  reason  of 
the  rapid  extinction  of  the  energy  in  passing 
through  a  considerable  length  or  thickness  of  very 
imperfectly  elastic  material.  We  cannot  but  think 
that  Charleston  owes  in  some  measure  its  escape 


from  a  still  greater  calamity  to  the  quicksands  be- 
neath the  city. 

Another  aspect  of  the  same  fact,  if  such  it  be,  is 
found  a  hundred  miles  west  and  north-west  of 
Charleston.  Here  the  loosely  aggregated  sedi- 
ments of  tertiary  and  cretaceous  age  which  cover 
the  Carolina  coastal  plain  have  thinned  out,  and 
the  crystalline  rocks  appear  at  the  surface,  thinly 
covered  with  soil  and  alluvium.  All  along  the 
junction  of  these  loose  strata  and  superficial  ma- 
terial with  the  metamorphics,  the  intensity  of  the 
shocks  was  conspicuously  greater  than  to  the  east- 
ward and  southward.  The  loose  covering  of  these 
firm  rocks  is  just  thick  enough  to  give  full  effect 
to  the  increased  amplitude  of  vibration  which  oc- 
curs when  the  wave  passes  from  very  solid  and 
elastic  rocks  to  those  which  are  less  so. 

We  have  also  endeavored  to  reach  some  trust- 
worthy estimate  of  the  amplitude  of  movement  at 
the  surface,  but  the  results  are  meagre  and  far 
from  satisfactory.  The  '  amplitude  of  the  earth 
particle '  in  any  earthquake  is  a  question  of  great 
practical  importance,  and  it  is  much  to  be  regret- 
ted that  no  better  facilities  for  determining  it  can 
be  obtained.  There  were,  however,  many  occur- 
rences at  Charleston  bearing  upon  this  question, 
which  are  extremely  difficult  to  explain  upon  any 
valuation  of  the  amplitude  less  than  ten  inches 
to  a  foot.  Such  amplitudes,  however,  were  most 
probably  limited  to  spots  here  and  there,  while  in 
other  spots  it  was  probably  much  less.  That 
within  a  small  area  the  amplitude  of  movement 
in  the  surface  soil  varies  between  very  wide 
limits,  seems  to  be  a  practically  certain  conclusion 
from  the  observations.  In  Charleston  it  appears 
to  have  been  greatest  in  the  •  made  ground,' 
where  ravines  and  sloughs  were  filled  up  in  the 
early  years  of  the  city's  history.  The  structures 
on  higher  ground,  though  severely  shaken,  did 
not  suffer  so  much  injury. 

With  regard  to  the  time  data  from  which  the 
speed  of  propagation  must  be  computed,  we  are 
not  yet  in  a  position  to  give  final  results,  but  can 
only  state  how  the  problem  stands  at  present. 
The  time  reports  have  been  placed  in  the  hands  of 
Professors  Rockwood  and  Newcomb,  with  the  re- 
quest that  they  would  scrutinize  and  discuss  them. 
But  neither  has  been  able  to  finish,  as  yet,  the 
task  he  has  so  courteously  undertaken.  Probably 
the  greatest  difficulty  in  the  way  of  determining 
the  speed  of  propagation  arises  from  the  ill-de- 
fined character  of  the  disturbance  at  considerable 
distances  from  the  origin,  and  from  the  very  con- 
siderable duration  of  it.  Wherever  a  time  obser- 
vation seems  to  be  well  authenticated,  there  still 
remains,  in  most  cases,  the  difficulty  of  deciding 
to  what  particular  phase  of  the  earthquake  the 
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record  refers ;  and  this  difficulty  is  a  very  serious 
one.  At  Summerville  the  first  shock  came  almost 
like  an  explosion.  Before  people  had  time  to 
think,  they  were  pitched  about  like  ten-pins.  At 
Charleston  there  was  a  perceptible  interval,  esti- 
mated at  from  five  to  eight  seconds,  from  the  first 
note  of  warning  to  the  maximum  of  the  great 
shock.  At  Savannah  (00  miles  distant)  the  inter- 
val from  the  beginning  to  the  first  maximum  was 
considerably  longer,  probably  ten  to  twelve  sec- 
onds ;  at  Augusta  (115  miles)  the  interval  was  still 
greater  ;  and,  generally  speaking,  the  greater  the 
distance,  the  more  the  phenomena  were  'long 
drawn  out.'  The  duration  of  the  earthquake  at 
Charleston  will  probably  never  be  known  with  ac- 
curacy, but  the  general  testimony  ranges  between 
fifty  and  ninety  seconds.  At  Washington  (460  miles) 
Professor  Newcomb,  with  his  watch  in  his  hand,  ob- 
served a  duration  of  perceptible  tremors  with  two 
maxima  lasting  about  five  and  one- half  minutes. 
Professor  Carpmaers  magnetographs  recorded  the 
disturbance,  and  he  interprets  their  photographic 
traces  as  showing  a  duration  of  about  four  minutes. 
Mr.  G.  W.  Holstein  of  Belvidere,  N.J.,  gives  five 
minutes  very  nearly  as  the  observed  duration. 
From  other  localities  come  well-attested  observa- 
tions showing  durations  of  several  minutes,  though 
few  of  these  pretend  to  give  the  whole  time  with 
any  accuracy.  This  progressive  lengthening  of  the 
shocks  is  a  well-marked  feature  of  the  testimony. 
The  explanation  suggests  itself  at  once.  The  elas- 
tic modulus  of  compression  being  greater  than 
that  of  distortion,  the  speed  of  the  normal  waves 
is  the  greater,  while  the  waves  of  distortion  lag 
behind. 

It  is  obvious  that  the  phase  which  it  is  desired 
to  observe  should  be  the  arrival  of  the  first  im- 
pulses, but  the  great  duration  of  the  tremors  has 
left  much  doubt  on  this  point.  Stopped  clocks 
were  plentiful  all  over  the  country,  but  at  what 
phase  of  the  earthquake  did  they  stop  ?  So  great, 
indeed,  are  the  uncertainties  on  this  point,  that 
the  observations  of  intelligent  men,  with  watches 
in  their  hands,  measuring  a  part  of  the  shock  and 
estimating  the  beginning,  are  in  most  cases  to  be 
preferred  to  stopped  clocks,  even  if  we  knew 
with  certainty  that  the  clocks  had  been  accurate 
to  the  second.  It  matters  little  how  we  twist  and 
turn  the  time  data  :  the  smallest  estimate  we  can 
put  upon  the  speed  of  propagation  must  prove  to 
be  a  great  surprise  to  seismologists. 

The  time  at  Charleston  of  the  occurrence  of 
the  main  shock  has  been  fixed  at  9.51.10  p.m., 
75th  meridian,  or  eastern  standard  time  (all  times 
in  this  paper,  unless  otherwise  specified,  are  re- 
duced to  that  meridian).  The  uncertainty  does 
not  exceed  ten  seconds.    The  beginning  of  the 


first  tremors  at  Charleston  was  from  six  to  eight 
seconds  earlier.  The  time  at  Summerville  was 
probably  less  than  four  seconds  earlier  than 
Charleston.  For  all  localities  within  two  hundred 
miles,  the  time  observations  are  of  little  value. 
So  swiftly  did  the  waves  travel,  that  a  small 
error  in  the  time  record  gives  a  very  large  uncer- 
tainty in  the  resulting  speed. 

The  nearest  point  which  yields  a  valuable  rec- 
ord is  Wytheville,  Va.  (386  miles).1  Mr.  Howard 
Shriver  was  sitting  at  a  transit  instrument,  wait- 
ing for  the  passage  of  a  star,  and  at  once  noted  the 
time  at  9.52.87  (reduced  to  75th  meridian),  giving 
a  speed  of  about  8.3  miles  (5,800  metres)  per  sec- 
ond. There  is  some  slight  uncertainty  about  the 
precise  phase  of  the  shock  corresponding  to  the 
observation. 

The  signal  service  observer  at  Chattanooga  (832 
miles)  gives  only  the  nearest  minute  for  the  prin- 
cipal shock  at  9.58,  corresponding  to  a  speed  of 
8.03  miles  per  second,  or  4,860  metres. 

The  best  observation  in  our  possession  is  that  of 
Prof.  Simon  Newcomb  himself,  at  Washington 
(450  miles),  who  gives  the  time  of  the  beginning 
of  the  shock  at  9.58.30,  with  an  uncertainty  not 
greatly  exceeding  ten  seconds.  The  resulting 
speed  is  8.46  miles  per  second,  or  5,570  metres. 

From  Baltimore  (486  miles)  Mr.  Richard  Ran- 
dolph, C.E.,  reports  a  very  intelligent  and  care- 
fully verified  observation  of  9.58.30  as  the  begin- 
ning of  the  shock,  —  exactly  Professor  Newcomb's 
time  for  Washington,  giving  a  speed  of  8.74  miles, 
or  6,000  metres,  per  second. 

At  Atlantic  City,  N.J.  (553  miles),  a  large  pen- 
dulum-clock in  the  Fothergill  House  stopped  at 
9.54  very  nearly.  If  this  may  be  taken  to  be  the 
beginning  of  the  shock,  the  speed  would  be  8.36 
miles  per  second,  or  5,350  metres. 

George  Wolf  Holstein,  Belvidere,  N.J.  (633 
miles),  gives  9.54  for  the  beginning  of  the  shock, 
and  9.59  for  the  end,  and  compared  his  watch 
next  morning  with  the  time  of  the  Pennsylvania 
railroad.  The  gradual  and  uncertain  character  of 
the  beginning  and  end  would  not  admit  of  precise 
determination  to  seconds.  The  speed,  taking  9.54 
for  the  beginning,  would  be  8.66  miles,  or  5,900 
metres. 

From  New  York  City  (645  miles)  and  its  sub- 
urban towns  and  cities  come  many  reports,  all  of 
which  give  either  9.54  or  9.55  as  the  nearest  min- 
utes. If  we  take  as  a  mean  9.54.35  at  New  York 
and  Brooklyn  for  the  beginning  of  the  shock,  the 
speed  would  be  8.81  miles,  or  5,880  metres. 

t  The  difltanoes  are  measured  somewhat  hastily  with  a 
scale  upon  the  war  department  map  of  the  United  States, 
taking  the  greater  epicentnim  16>f  mUes  north-west  of 
Charleston  as  the  starting-point. 
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At  distances  greater  than  six  hundred  miles,  the 
difficulty  of  associating  the  time  records  with 
particular  phases  of  the  shocks  becomes  very 
great.  In  most  cases  the  motion  was  the  swaying 
movement,  with  only  faint  tremors  of  the  rapid 
kind  ;  and  those  who  felt  them  were  slow  in  rec- 
ognizing their  character.  Readers  must  form  their 
own  opinions  as  to  the  degree  of  approximation 
to  the  time  of  the  earliest  movements,  from  the 
following  records.  We  give  them  only  as  we 
received  them,  without  attempting  any  discus- 
sion. 

J.  O.  Jacot,  watchmaker  and  jeweller  at  Stock- 
bridge,  Mass.  (772  miles),  was  sitting  by  his  regu- 
lator-clock, distinctly  recognized  the  nature  of  the* 
movement,  and  noted  the  time  as  9.56.  The  phase 
of  the  shock  is  uncertain. 

At  Albany,  N.Y.  (772  miles),  Mr.  J.  M.  Clarke,  of 
the  New  York  state  museum  of  natural  history, 
heard  the  mortar  falling  down  the  chimney  and 
the  creaking  and  straining  of  the  building.  As 
soon  as  he  appreciated  the  character  of  the  dis- 
turbance, he  noted  the  time  by  his  watch  at 
9.66.80.  He  did  not  ascertain  the  error  of  his 
watch.  In  the  same  city,  Dr.  Willis  G.  Tucker 
says  he  instantly  looked  at  his  watch,  and  after 
comparing  it  next  morning  with  the  time  of  the 
Dudley  observatory,  and  making  correction  of  the 
error,  gave  9.65  very  nearly,  with  an  error  proba- 
bly not  exceeding  twenty  seconds. 

From  Fonda,  N.Y.  (780  miles),  Francis  L.  Yates 
reports  9.55  (no  particulars). 

At  Ithaca,  N.Y.  (695  miles),  the  regulator  clock 
on  the  wall  of  the  railway-depot  stopped  at  9.55 
'  exactly.' 

At  Gowanda,  N.Y.  (666  miles),  where  the  shocks 
were  faintly  felt,  W.  R,  Small  wood,  watchmaker 
and  jeweller,  noted  the  end  of  the  perceptible 
shocks  at  9.55.80  by  his  regulator-clock. 

At  Toronto  (753  miles)  the  earthquake  was  re- 
corded automatically  upon  the  magnetographic 
traces  in  the  observatory  of  Prof.  Charles  Carp- 
mael,  superintendent  of  the  Meteorological  service 
of  Canada.  In  his  letter  of  Sept.  14  he  says,  "  I 
may  state  that  at  9.55  P.M.  all  our  magnetic  needles 
were  set  in  motion  by  earth-tremors.  The  vibra- 
tions of  the  magnets  continued  for  about  four 
minutes.  1  would  say,  that,  from  later  and  more 
careful  measurements  from  our  magnetic  curves, 
I  make  the  time  of  the  earth-tremor  at  Toronto 
to  be  9.54.50  P.M.  standard  :  this  time,  I  should 
say,  would  not  be  astray  more  than  a  few  sec- 
onds.*' As  this  record  was  automatic,  and  gave 
not  only  the  time  but  the  phases,  it  has  been 
thoroughly  investigated  by  Professors  Newcomb 
and  Carpmael,  assisted  by  Mr.  C.  A.  Schott  of  the 
U.  S.  coast  survey.    The  final  result  of  this  re- 


examination is  to  change  Professor  Carpmael's 
computation  to  9.56.18  for  the  beginning  of  the 
tremors,  with  a  probable  error  of  fully  one  minute. 
This  large  probable  error  is  due  to  the  very  small 
scale  upon  which  the  magnetograph  records  time 
intervals  (one-tenth  of  a  millimetre  corresponding  . 
to  twenty  seconds),  and  to  want  of  sharpness  in 
the  photographed  traces.  This  time  gives  2.66 
miles  per  second,  or  4,250  metres,  with  a  probable 
error  of  one  or  two  tenths  the  amount. 

The  clock  in  the  Western  union  telegraph  office 
at  Pittsburgh  (528  miles)  was  stopped  at  9.54. 

From  Cincinnati  and  suburban  towns  (500  miles) 
come  many  reports.  In  this  city,  local  mean  time 
is  largely  used,  owing  to  the  fact  that  it  is  nearly 
midway  between  the  75th  and  90th  meridians, 
where  the  only  inconvenience  of  standard  time  is 
at  a  maximum.  The  correction  to  the  75th  me- 
ridian is  37m.  40s.  The  Western  union  telegraph 
office  gives  9.54.  The  Times-star  newspaper  gives 
from  the  clock  in  its  own  office  9.16  *  exactly' 
(9.58.40  standard);  at  the  Commercial  gazette 
office,  9.17.45  local,  9.55.25  standard  (probably 
noted  after  the  shocks  were  over).  At  the  flre- 
tower  after  the  principal  shock,  £16.17  was  noted  ; 
clock  error  twenty-three  seconds  slow,  giving 
9.54.20  standard.  Two  other  observers  noting  by 
watches  give  9.16,  and  one  notes  an  advanced 
stage  of  the  shocks  at  9.17,  but  they  give  no 
means  of  estimating  their  errors.  At  Covington, 
Ky.,  across  the  Ohio  River,  I.  J.  Evans,  watch- 
maker and  jeweller,  reports  his  regulator-clock 
stopped  at  9.17.20,  Cincinnati  local  mean  time ; 
phase  of  shock  unknown. 

From  Crawfordsville,  Ind.  (622  miles),  E.  C. 
Simpson,  C.E.,  reports  through  Prof.  J.  M.  Coul- 
ter of  Wabash  college,  "  Suddenly  felt  my  chair 
move,  jumped  up,  and  said,  •  We  are  having  an 
earthquake.'  At  once  pulling  out  my  watch,  I 
found  it  was  8.54  p.m.,  standard  time  (central). 
Professor  Coulter  adds,  that  the  watch  was 
exactly  with  railroad  time  as  shown  at  the  rail- 
road-station and  also  by  the  town-clock. 

From  Dyersburg,  Tenn.  (569  miles),  Louis 
Hughes  writes,  "  My  time-piece  was  an  English 
patent  lever  watch  of  Charles  Taylor  &  Son,  Lon- 
don, which  from  business  necessity  I  keep  closely 
with  railroad  time  at  the  station,  which  receives 
the  time  at  ten  o'clock  every  morning.  The  rail- 
road uses  central  time.  My  first  thought  was  that 
the  shaking  was  caused  by  the  children  in  the 
next  room,  but  in  the  next  moment,  recognizing 
the  peculiar  sensation,  I  dropped  the  newspaper 
and  observed  the  time,  which  was  probably  from 
four  to  six  seconds  after  8.54,  and  from  that  ap- 
proximated it  in  even  minutes."  Speed  8.25  miles, 
or  5,280  metres. 
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At  Memphis,  Tenn.  (590  miles),  the  signal-ser- 
vice observer  reports  a  considerable  number  of 
stopped  clocks,  one  at  9.54,  and  the  others  at  9.55. 
For  some  unaccountable  reason  the  seconds  were 
not  noted.    The  phase  is  unknown. 

The  foregoing  comprise  those  time  reports  which 
seem  to  justify  the  presumption  that  the  errors  do 
not  exceed  one  minute.  There  are  others  which 
are  obviously  rude  approximations,  giving  exact 
hours,  quarter-hours,  or  tens  of  minutes.  There 
are  also  some  which  look  at  first  like  good  obser- 
vations, but  which  surely  involve  some  large  un- 
explained error. 

As  the  discussion  of  the  time  data  is  now  pro- 
gressing, no  further  comment  will  be  offered  here, 
beyond  the  remark  that  there  can  be  no  doubt 
that  the  speed  of  propagation  exceeded  3  miles,  or 
5,000  metres,  per  second.  The  only  questions  are, 
how  much  this  speed  was  exceeded,  and  whether 
the  speed  along  any  given  line  was  constant.  As 
regards  the  latter  question,  the  data  are  not  yet 
precise  enough  to  justify  an  opinion.  This  matter 
will  be  inquired  into. 

The  high  rate  of  propagation  will  probably 
prove  unexpected  to  European  seismologists.  We 
propose,  however,  to  follow  it  up  with  the  sugges- 
tion that  it  is  about  the  normal  speed  with  which 
such  waves  ought  to  be  expected  to  travel,  and 
that  all  determinations  of  the  rate  of  propagation 
in  any  former  great  earthquakes,  which  are  much 
less  than  5,000  metres  per  second,  for  normal 
waves  at  least,  are  probably  erroneous  in  propor- 
tion as  they  fall  short  of  the  Charleston  earth- 
quake. Finding,  as  the  time  reports  accumulated, 
that  a  speed  in  excess  of  5,000  metres  was  indi- 
cated, and  this  presumption  having  become  a  con- 
viction, we  were  led  to  inquire  whether  there  were 
not  some  speed  deduciblefrom  the  theory  of  wave- 
motion  in  an  elastic  solid  to  which  all  great  earth- 
quakes ought  to  approximate. 

In  a  homogeneous  and  perfectly  elastic  solid, 
the  rate  of  propagation  is,  according  to  theory, 
dependent  upon  two  properties  of  the  medium,  — 
elasticity  and  density.  There  are  two  coefficients 
of  elasticity  in  solid  bodies,  one  of  which  meas- 
ures their  resistance  to  changes  of  volume,  the 
other  to  changes  of  form.  Absolute  experimental 
determinations  of  the  values  of  these  coefficients 
have  never  been  made.  If,  however,  we  knew 
the  ratios  of  these  coefficients  in  one  substance  to 
the  homologous  coefficients  in  any  other  sub- 
stance, and  if  we  also  knew  the  rate  of  propaga- 
tion in  either  of  them,  the  rate  in  the  other  would 
be  at  once  deducible.  The  rate  in  steel  bars  has 
been  the  subject  of  much  experimentation,  and  is 
given'  by  Wertheim,  whose  researches  have  been 
as  careful  as  any,  at  16,800  feet  per  second.    But, 


as  the  waves  in  a  steel  bar  are  essentially  waves 
of  distortion,  he  multiplies  this  result  by  t/|  or  f 
for  the  normal  wave,  giving  a  speed  of  21,000  feet 
per  second.  The  elastic  modulus  of  steel  for  en- 
gineering purposes  is  usually  taken  to  he  29,000,000. 
The  corresponding  modulus  for  such  rocks  as 
granite  and  basalt  in  a  very  compact  state  is 
about  8.000,000.  If  we  may  assume  that  these 
moduli  are  proportional  to  the  two  elasticities  of 
the  two  substances  respectively,  we  can  compute 
the  rate  of  propagation  in  rock.  This  assumption 
may  or  may  not  be  true ;  but  we  assume  it  to  be 
so.  Let  V8  be  the  rate  of  propagation  in  steel, 
and  Vr  the  rate  of  propagation  in  rock,  and  let  e« 
and  tr  be  their  true  elasticities  of  volume,  and  let 
D8  and  Dr  be  their  respective  densities.  Our  as- 
sumption is,  that  29  :  8  :  :  e9  :  er,  from  which  we 
may  form  the  equation, 


« 


i 


Taking  the  density  of  steel  at  7.84,  and  of  deeply 
buried  rocks  in  their  most  compact  state  at  2.85, 


V, 


29        2.85      ,  _  . 

X  -5—  =  1.15  nearly. 

o 
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Taking  the  rate  of  compressional  waves  in  steel 
to  be  6,400  metres  per  second,  gives  5,570  metres 
for  similar  waves  in  very  compact  and  dense 
rock.  The  corresponding  rate  for  waves  of  distor- 
tion would  be  4,450  metres.  These  results  are  so 
near  to  those  deduced  for  the  Charleston  earth- 
quake that  they  seem  to  be  worthy  of  considera- 
tion. 

The  experimental  measurements  of  the  rate  of 
impulses  obtained  by  Milne  and  Fouque  seem  to 
us  inapplicable.  The  elasticity  of  the  surface 
soil,  we  think,  is  no  more  to  be  compared  with 
that  of  the  profound  rocks  which  transmit  the 
great  waves  of  an  earthquake,  than  the  elasticity 
of  a  heap  of  iron  filings  is  to  be  compared  with 
that  of  an  indefinitely  extended  mass  of  solid 
steel.  The  difference  is  toto  coelo.  But  the  rate 
of  propagation  is  a  question  of  elasticity  and 
density  chiefly.  The  effect  of  temperature  we 
have  not  considered.  Perhaps  the  most  striking 
experiment  ever  made  with  an  artificial  earth- 
quake was  at  the  Flood  Rock  explosion  in  Hell 
Gate,  near  New  York,  where  General  Abbott  found 
a  speed  of  propagation  approaching  very  closely 
to  that  of  the  Charleston  earthquake. 

The  question  which  is  undoubtedly  of  deepest 
interest  in  this  connection  is  whether  the  Charles- 
ton earthquake  throws  any  new  light  upon  the 
origin  of  such  events.  While  we  are  not  pre- 
pared to  say  that  absolutely  nothing  will  be  added 
to  our  information  on  this  question,  we  are  forced 
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to  admit  that  we  expect  very  little  new  light. 
Hitherto  our  efforts  have  been  devoted  to  bringing 
together  the  facts,  and  to  arranging  and  compar- 
ing them,  and  we  have  as  yet  given  but  little  con- 
sideration to  this  final  question.  It  will,  however, 
shortly  engage  our  attention  ;  and,  in  anticipation 
of  this,  we  prefer  to  remain  silent  for  the  present, 
fearing  that  if  we  commit  ourselves  here  to  any 
preference  for  a  particular  view,  we  may  find  our- 
selves encumbered  with  a  bias  arising  from  the 
intensely  human  propensity  to  defend,  through 
thick  and  thin,  utterances  which  have  once  been 
formally  given. 

•C.  E,  Dutton. 
Everett  Hayden. 


WAGNER'S    ANNUAL    REPORT    ON    THE 
PROGRESS  OF  GEOGRAPHY. 

It  is  always  with  some  impatience  that  we  ex- 
pect the  publication  of  Wagner's  report  on  the 
progress  of  geography  (Geographiaches  Jahrbuch), 
because  we  know  that  we  shall  find  there  a  full 
report  of  the  work  done  in  the  field  and  in  the 
study,  and  that  we  shall  have  a  never-failing  book 
of  reference.     We  do  not  know  of  any  similar 
publication,  — except  the  fragmentary  notes  pub- 
lished by  the  Smithsonian  institution  and  in  the 
journals  of  many  societies,  —  and  therefore  it  is 
indispensable  to  the  geographer.    Though  Peter- 
mann'8  MittJieQungen,  the  leading  German  geo- 
graphical journal,  contains  regular  reports  on  re- 
cent publications,  their  character  is  different  from 
those  in  the  Jahrbuch,  the  reports  in  the  journal 
giving  a  more  detailed  review  of  the  single  pub- 
lications, and  being  more  disconnected.    The  list 
of  reviewed  books  is  consequently  not  so  full  as  that 
of  the  annual  report.    The  latter  gives  a  compre- 
hensive account  of  the  work  done  during  the  last 
two  years.     The  present  volume  is  the  eleventh 
of  the  series.     The  editor,  Prof.   H.  Wagner  of 
Gdtlingen,  has  preferred  to  divide  the  material, 
and  to  publish  alternating  volumes,  one  contain- 
ing the  various  branches  of  geography,  the  other 
the  progress  of  explorations,  methods  and  teach- 
ing of  geography,   etc.     Through  this  division, 
the  book  has  increased  in  volume  and  the  report 
has  become  more  exhaustive.     The  present  vol- 
ume contains  the  special  part,  geophysics,  geog- 
nosy, oceanography,  climatology,  geography  of 
plants  and  animals,  and  ethnology.    The  place 
of  the  late    Professor  Zdppritz  is  taken  by  Dr. 
Hergesell  and  Dr.  Rudolph  ;  the  former  report  on 
deep-sea  explorations  has  been  enlarged  so  as  to 
cover  all  problems  of  oceanography,  and  is  given 

Geographiechee  Jahrbuch,    VoL  zL    1887.    Ed.  by  Her- 
mann Waonbk.    Gotha,  Justus  Perthes,  1887. 


by  Professor  Krummel ;  F.  Toula  reports  on  geog- 
nosy ;  the  other  parts  are  in  the  hands  of  the 
same  specialists  who  gave  the  valuable  reports  of 
former  years. 

In  looking  at  the  long  series  of  reports,  we 
find    that   each    number   served  more  satisfac-  • 
torily  the  purpose  of  being  a  reliable  book  of 
reference  to  all  interested   in   geography.     At 
the   present   time   there   are    few    branches  of 
geographical   study    which   are   not    embraced 
in  the  book.      The   steady  development  of  the 
plan,  by  dropping  unnecessary  parts,  including 
in  one  part  what  belongs  together,  and  adding 
new  departments  which  had  developed  into  im- 
portant branches  of  science,  encourages  us  to  hope 
that  within  a  few  years  the  whole  domain  of 
geography  will  be  represented  in  it.    We  should 
wish,  for  instance,  to  have  an  additional  report  on 
the  history  of  geography.      That  on  terrestrial 
magnetism  is  promised  for  next  year.   Among  the 
important  additions  in  the  volume  of  1887  is  the 
first  report  of  the  geography  of  ancient  Greece  and 
the  neighboring  countries.  The  ancient  geography 
of  other  countries,  except  that  of  the  birthplace  of 
our  culture,  is  so  little  studied,  that  the  contents 
of  a  biennial  report  would  be  very  meagre.    We 
hope,  with  the  development  of  these  studies,  which 
are  principally  carried  on  by  ethnographers,  we 
shall  find  an  account  of  these  also.    In  1882  Egli's 
reports  on  the  study  of  geographical  names,  and 
S.  G Anther's  on  the  theory  of  map- projections, 
were  added  to  the  book.    We  consider  it  a  waste 
of  time  and  work,  that  the   Physical  society  of 
Berlin  continues  its  reports  on  physical  geography 
in  the  way  they  were  given  before  the  Jahrbuch 
had  attained  its  present  importance.    It  is  true 
that  they  contain  some  material  not  included  in 
the  Jahrbuch,    for   instance,    measurements   of 
heights,  etc. ;  however,  these  would  far  better  find 
their  place  in  the  latter  publication  than  in  the 
reports  on  the  progress  of  physics. 

The  rapid  development  of  the  Jahrbuch  and  the 
fact  that  every  department  is  intrusted  to  the 
care  of  a  specialist,  make  it  an  extremely  reliable 
and  useful  book,  which  is  a  valuable  help  to  the 
student  of  geography. 


THE  MECHANICS  OF  MACHINERY. 

Professor  Kennedy  is  well  known  as  one  of  the 
ablest  among  British  workers  in  this  field,  and 
this  volume  contains  a  series  of  lectures  delivered 
by  him  to  his  classes  during  the  period  of  his  con- 
nection with  the  University  college,  on  a  subject 
with  which  he  is  especially  familiar.  As  was  to 
be  expected,  the  work  is  one  of  exceptional  value. 

The  mechanic*  of  machinery.  By  Alzx.  B.  W.  Kennedy. 
London,  Macmillan.    16°. 


502 


SCIENCE. 


[Vol.  IX.,  No.  224 


• 


The  subject  is  the  mechanics  of  constrained  motion, 
and  is  purely  kinematics. 

The  book  is  a  volume  of  about  650  pages,  and 
is  divided  into  a  dozen  chapters.  The  first  six 
chapters  consider  purely  geometric  problems  in 
the  elements  of  kinematics  and  mechanism,  intro- 
ducing some  interesting  methods  of  solution  in- 
volving '  virtual '  rotations ;  securing  a  means  of 
treating  all  mechanisms,  whether  of  rotational  or 
of  rectilinear  movement,  by  the  same  system  ;  and 
greatly  simplifying  the  work.  In  the  seventh 
chapter,  accelerations  and  retardations  are  con- 
sidered ;  and  in  the  succeeding  chapter,  static 
equilibrium  and  work-diagrams.  Then  follow 
chapters  on  problems  in  machine  dynamics,  and  on 
parallel  and  other  familiar  mechanisms,  and  various 
trains.  The  last  chapter  considers  the  modifications 
introduced  by  the  action  of  friction.  In  these  ap- 
plications we  find  the  motions  of  the  steam-engine 
and  its  accessories,  of  the  fly-wheel,  connecting- 
rod,  and  governor,  and  the  various  sorts  of  gear- 
ing. The  author  is  one  of  the  few  writers  who 
have  yet  had  the  courage  to  drop  the  fallacious 
and  misleading  so-called  laws  of  friction,  as  enun- 
ciated by  earlier  writers,  and  to  introduce  the  re- 
sults, even  though  very  briefly,  of  recent  research, 
with  correct  statements  of  the  enormously  differ- 
ing, lately  discovered  laws  of  friction  of  lubricated 
surfaces. 

Professor  Kennedy  follows  Reuleaux,  in  the 
earlier  part  of  his  lectures,  as  far  as  opportunity 
and  necessity  dictate,  but  soon  gets  out  into  a 
field  all  his  own,  and  develops  his  treatment  in 
his  own  logical  and  fruitful  manner. 

The  book  is  well  illustrated,  pictorially  and  by 
examples;  the  references  are  conscientiously  in- 
troduced throughout ;  and  the  volume,  as  a  whole, 
k  remarkably  well  adapted  for  use  as  a  text-book 
in  technical  schools,  and  will  also  be  found  very 
useful  to  the  practitioner.        R.  H.  Thurston. 


A  MODEL  FOR  AMATEUR  ASTRONOMERS. 

Babon  von  Engelhardt  has  recently  published, 
in  a  handsomely  printed  and  bound  volume  of 
two  hundred  and  twenty  quarto  pages,  a  series 
of  astronomical  observations  made  at  his  private 
observatory  in  Dresden  from  1879  to  1886.  The 
observations  were  all  made  by  Baron  von  Engel- 
hardt himself,  and  they  give  evidence  of  a  good 
observer,  while  the  reductions  have  been  made  in 
a  most  thorough  manner.  It  is  rarely,  indeed, 
that  we  find  work  of  this  character  systematically 
carried  on  for  so  many  years  by  an  amateur  ;  and 
it  implies,  moreover,  a  good  deal  of  careful  pre- 
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liminary  training.  The  field  chosen  is  not  the 
4  new  astronomy,'  with  its  many  fascinations,  but 
the  more  prosaic  *  old  astronomy,1  the  astronomy 
of  the  elder  Struve  and  of  Bessel,  —  painstaking 
measurements  of  double  stars,  comets,  asteroids, 
nebulae,  and  clusters,  observations  of  moon-cul- 
minations, occultations,  etc.,  all  valuable  con- 
tributions to  our  knowledge  of  the  positions  and 
motions  of  the  heavenly  bodies.  Here  is  an  excel- 
lent example  for  the  amateur  astronomers  of  this 
country.  There  are  plenty  of  fine  instruments 
in  the  hands  of  amateurs,  and  only  a  moderate 
amount  of  industry  is  called  for,  yet  hardly  one 
of  these  instruments  is  doing  any  thing  for 
the  advancement  of  science.  In  England  there 
are  several  private  observatories  of  world-wide 
reputation,  in  which  the  owner  either  carries 
on  regular  observations  himself,  or  employs  a 
competent  assistant ;  while  here,  since  the  death  of 
Dr.  Henry  Draper,  the  field  is  almost  deserted. 

Baron  von  Engelhardt  built  a  small  observatory 
in  1877,  in  which  was  mounted  an  8-inch  Grubb 
equatorial ;  but,  finding  this  at  an  inconvenient 
distance  from  his  home,  be  put  up  a  more  elabo- 
rate building  connected  directly  with  his  villa  on 
the  outskirts  of  Dresden. 

The  new  observatory  is  a  three-story  tower,  the 
upper  story  being  surmounted  by  a  cylindrical 
♦dome'  containing  a  12-inch  Grubb  equatorial. 
The  second  floor  connects  with  the  transit-room, 
in  which  is  a  '  broken-back '  transit  by  Bamberg 
of  2.7  inches  aperture.  The  observatory  is  also 
thoroughly  equipped  with  subsidiary  apparatus, 
clocks,  chronometers,  chronograph,  etc.  Upon  the 
roof  of  the  villa  is  a  little '  comet  observatory, 'where 
were  formerly  two  telescopes,  one  of  6.4  inches 
aperture,  and  the  other  of  8.7  inches.  The  larger 
instrument,  which  is  patterned  after  the  Strass- 
burg  comet-seeker,  is  of  somewhat  novel  construc- 
tion :  the  telescope  is  fastened  by  two  long  arms 
to  the  back  of  a  comfortable  chair,  so  that  the  eye- 
end  of  the  telescope  is  just  at  the  height  of  the 
observer's  eye  ;  the  arms  are  pivoted  to  the  chair- 
back,  permitting  a  motion  in  altitude,  while  the 
chair  turns  about  a  vertical  axis,  like  an  ordinary 
office-chair,  so  that  the  astronomer  can  examine 
the  whole  sky  rapidly  and  without  fatigue.  The 
mounting  for  this  instrument  is  now  at  the 
University  of  Kiel. 

The  volume  before  us  contains  a  full  description 
of  the  instruments,  illustrated  by  several  plates. 
The  observations  and  reductions  are  given  in  some 
detail,  and  the  whole  work  would  reflect  credit 
upon  any  observatory. 


Work  will  begin  in  June  next  on  the  Holstein 
canal,  to  connect  the  Baltic  with  the  North  Sea. 
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COMMENT  AND  CRITICISM. 

Dr.  Albert  Shaw  of  the  Minneapolis  Tribune, 
always  a  writer  worth  reading  on  economic  sub- 
jects, prints  in  the  current  issue  of  the  Contempo- 
rary review  a  very  practical  article,  entitled  '  The 
American  state  and  the  American  man.'  The 
article  was  suggested  by  an  incidental  remark 
made  by  Mr.  George  J.  Goschen,  now  chancellor  of 
the  British  exchequer,  to  the  effect  that  laissez- 
faire  is  the  practical  rule  in  the  United  States, 
and  state  interference  the  rare  exception.  Dr. 
Shaw  discusses  and  combats  this  assumption.  He 
says,  first,  that  Mr.  Goschen's  opinion  is  not  only 
generally  entertained  in  England,  but  will  be  al- 
lowed to  pass  unchallenged  by  the  vast  majority 
of  intelligent  Americans.  To  begin  with,  laissez- 
faire  is  in  harmony  with  our  independent,  self- 
reliant  character  as  a  people.  It  is  the  doctrine 
imbibed  by  the  young  men  of  the  country  in 
school  and  college.  But  while  professing  to  hold 
laissez-faire  doctrines,  the  American  does  not 
fashion  his  practice  in  accordance  with  them. 
"  He  studies  his  political  economy  in  a  text-book 
of  abstractions,  and  not  in  the  history  of  nations 
or  the  concrete  conditions  about  him.  Conse- 
quently he  manages  to  keep  his  economics  and  his 
practical  politics  as  separate  as  some  men  do  their 
religion  and  their  business,  and  he  is  just  as  naive- 
ly unconscious  of  it."  Two  further  observations 
are  preliminary  to  Dr.  Shaw's  main  discussion. 
We  cannot  properly  estimate  the  extent  of  state 
interference  in  a  western  state  by  checking  off 
correspondences  on  a  catalogue  of  the  various 
functions  that  have  been  assumed  by  the  British 
government.  Circumstances  must  be  considered 
in  estimating  the  extent  to  which  the  state  in- 
vades the  domain  of  the  individual.  And,  sec- 
ondly, it  is  not  the  functions  of  the  general  gov- 
ernment, which  touches  the  average  citizen  in  so 
few  points,  that  should  be  taken  as  the  basis  of 
computation,  but  rather  those  of  the  state  and 
local  governments. 


session  of  1885.  The  number  of  laws  that  may 
be  classed  as  instances  of  state  interference  is  not 
only  astonishingly  large,  but  the  laws  themselves 
deal  with  the  greatest  variety  of  subjects.  Prom- 
inent among  them  are  the  'granger'  laws  con- 
cerning railroad  and  elevator  supervision  and 
control.  Then  come  state  loans  of  seed-grain  to 
farmers  whose  crops  had  been  ruined  by  grass- 
hoppers. Agricultural  fairs  were  subsidized  and 
one  hundred  thousand  dollars  appropriated  for  a 
state  fair-ground.  Liberal  exemption  laws  enable 
the  farmer  to  avoid  the  payment  of  a  portion  of 
his  debts.  Dairy  laws  protect  the  butter-makers 
against  artificial  products,  such  as  butterine.  New 
laws  regulate  almost  every  detail  of  the  cattle 
industry.  Even  brands  are  registered  and  pro- 
tected by  the  state.  Logging  codes  of  minute 
detail  regulate  the  lumbering  trade.  Insurance 
companies,  savings  banks,  pharmacy,  medicine, 
dentistry,  and  the  oil  trade  are  supervised  and 
controlled.  The  fish  and  game  laws  are  minute 
and  exhaustive.  One  enactment  specifies  the 
maximum  toll  to  be  exacted  by  a  custom  mill  for 
grinding  wheat ;  another  states  when  a  dog  may 
be  slain  with  impunity ;  another  prescribes  in  de- 
tail the  character  of  the  waiting-rooms  which  all 
railway  companies  must  maintain  at  their  stop- 
ping-places. The  part  played  by  the  state  in  the 
matter  of  education  is  too  well  known  to  need 
mention.  A  bill  was  introduced,  and  found  con- 
siderable support,  which  actually  went  so  far  as 
to  forbid  persons  of  opposite  sex  to  skate  together 
in  a  skating-rink,  or  even  to  be  on  the  floor  at  the 
same  time. 


Dr.  Shaw  then  examines  the  legislation  of  the 
Minnesota  state  legislature  during  the  sixty -day 
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Dr.  Shaw  emphasizes  the  fact  that  bills  of  this 
character  are  passed  by  men  who  profess  ad- 
herence to  laissez-faire  principles.  But  no  con- 
nection exists  between  their  political  philosophy 
and  their  votes.  The  proper  cure  for  this  anomaly 
the  writer  finds  in  unlimited  state  interference. 
"  Let  it  be  understood  that  it  is  within  the  legiti- 
mate province  of  the  state  to  do  any  thing  and 
every  thing."  The  result  would  be  more  scientific 
law-making.  Each  new  proposition  would  be 
carefully  scrutinized,  and  would  have  to  stand  or 
fall  on  its  own  merits.  Whether  Dr.  Shaw's  pro- 
posed remedy  is  the  best  and  speediest  may  be 
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fairly  questioned,  but  the  careful  observer  of 
current  politics  must  have  noticed  the  increasing 
tendency  to  turn  to  the  legislature  for  any  thing 
and  every  thing.  It  is  time  to  call  a  halt,  and  it  is 
the  duty  of  our  students  of  political  science  to  de- 
termine for  us  how  this  may  best  be  done.  The 
question  is  worthy  of  their  most  careful  study. 


The  faith-curb  and  the  mind-cure  are  at  the 
present  time  attracting  a  great  deal  of  popular 
attention ;  and  almost  daily,  cures  are  announced, 
under  this  treatment,  of  persons  who  have,  under 
all  other  methods,  remained  chronic  invalids.     It 
is  not  to  be  wondered  at,  that  physicians  denounce 
this  treatment  as  charlatanism,  but  it  was  hardly 
to  be  expected  that  one  of  the  most  potent  argu- 
ments against  the  validity  of  its  claims  should 
come  from  one  of  the  clergy.    In  a  recent  sermon 
on  this  subject,  Rev.  E.  C.  Ray  of  Hyde  Park, 
HI.,  says,  "  Apparent  cures  are  often  followed  by 
a  relapse,  temporary  improvement  by  permanent 
decline.    From  reported  cases  of  cure  we  must 
deduct  many  of  unreported  relapse  :  it  is  not  in 
human  nature,  when  a  wonderful  cure  has  been 
published  abroad,  to  follow  it  up  with  an  account 
of  the  relapse  coming  afterward.     Mistaken  di- 
agnosis accounts  for  many  supposed  cures.    Phy- 
sicians often,  patients  more   often,  mistake  the 
nature  of  a  disease.     Temporary  swellings  are 
called  malignant  tumors  or  cancers  (thus  cancer- 
doctors  get  their  reputations) ;   hysteria   simu- 
lates almost  every  other  disease,  so  as  to  .deceive 
even  the  most  elect  of  doctors ;  dyspepsia  produces 
symptoms  of  heart-disease  or  other  deadly  illness. 
There  can  be  no  question  that  a  large  proportion  of 
faith-cures  and  mind-cures,  and  a  considerable 
proportion  of  ca9es  under  ordinary  medical  treat- 
ment, are  cases  of  mistaken  diagnosis,  the  disease 
being  less  serious  in  its  nature  than  was  supposed. 
Mistaken  prognosis   accounts    for  many  cases; 
mistake  as  to  what  would  be  the  outcome  of  the 
disease  if  no  curative  methods  were  employed. 
It  is  a  truth  seldom  recognized  by  patients,  though 
well  known  to  physicians,  that  in  most  cases  not 
hopelessly   fatal  from  the  start,  there  is  from 
the   start  a  strong    tendency  toward  recovery. 
Dr.  Austin  Flint,  Sr.,  than   whom  perhaps  no 
abler  physician  has  lived  in  this  land,  always 
urged  upon  his  students  the  truth  that  not  drugs, 
but  vis  medicatrix  naturae,  the  healing-power  of 
nature,  is  the  means  of  recovery.     The  wise  phy- 
sician  and    nurse   seldom   attempt   more   than 


gently  and  humbly  to  assist  Nature  in  her  cura- 
tive processes.  Let  me  add  the  statement  of  a 
conviction  derived  from  some  years  of  such,  close 
scrutiny  of  medical  practice  of  various  schools 
as  a  pastor  has  good  opportunity  for,  —  a  con- 
viction agreed  to,  I  think,  by  most  physicians* 
The  bene6t  of  medicine  is  often  not  its  direct  ac- 
tion upon  the  disease  or  upon  the  body,  but  its 
action  upon  the  mind,  and  through  that  upon  the 
nervous  system  and  the  whole  body,  stimulating 
faith,  hope,  expectation  of  recovery,  good  cheer, 
which  are  probably  nature's  mightiest  remedial 
assistants." 


The  first  edition  of  Dr.  Orton's  preliminary 
report  on  natural  gas  and  oil  in  Ohio  was  ex- 
hausted in  a  few  months,  and  the  publication  of 
the  final  or  complete  report  on  the  oil  and  gas  of 
Ohio  having  been  still  further,  though,  consider- 
ing the  rapid  developments  still  in  progress,  per- 
haps not  unwisely,  delayed  by  legislative  action,. 
Professor  Orton  has  just  issued  a  second  edition, 
with  a  supplement,  showing  the  marvellous  re- 
sults accomplished  during  the  last  year  (1886). 
The  extreme  activity  in  drilling  deep  wells  in  all 
portions  of  the  state,  and  especially  in  western 
Ohio,  will  make  this  year  always  memorable  in 
the  history  of  Ohio  geology.    The  explorations  of 
no  single  year  hereafter  can  make  additions  of 
equal  value  to  our  knowledge  of  the  stratigraphy 
of  the  state.    The  leading  facts  have  now  been 
established ;   and  we  know  the  order  from  one 
thousand  to  two  thousand  feet  below  the  surface 
in  every  portion  of  the  state  as  well  as  we  do  the 
arrangement  of  the  strata  on  the  surface.    The 
vital  relation  of  the  production  of  oil  and  gas  to 
the  geological  structure  is  well  exemplified  in  the 
facta  now  thoroughly  established,  —  that  through- 
out western  Ohio  and  eastern  Indiana  every  im- 
portant gas-well  has  pierced  the  Trenton  lime- 
stone at  a  depth  not  exceeding  four  hundred  feet 
below  sea-level,  and  that  every  successful  oil-well 
has  reached  the  same  horizon  at  a  point  less  than 
five  hundred  feet  below  tide  :  in  other  words,  the 
contour*  of  the  Trenton  limestone  are  the  all-im- 
portant element  to  be  considered  in  locating  new 
wells,  and  they  can  only  be  determined  by  drilling. 
It  has  been  demonstrated  that  the  Trenton  lime- 
stone, which  has  been  heretofore  supposed  not  to 
come  to  the  surface  in  Ohio,  is  actually  exposed 
in  the  bed  of  the  Ohio  River  above  Cincinnati.   In 
northern  Ohio  the  Utica  and  Hudson  River  shales 
have  the  normal  character  and  thickness  of  those 
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formations  in  New  York  ;  but  toward  the  south 
they  become  gradually  more  calcareous,  and  the 
Utica  also  becomes  thinner,  and  fails  to  reach  the 
Ohio  River ;  the  Hudson  River  series  overlapping 
it,  and  reposing  directly  upon  the  Trenton.  The 
lower  Helderberg  series,  which  has  been  It  ere  to- 
fore  assigned  a  total  thickness  of  one  hundred 
feet,  is  proved  to  measure  five  hundred,  possibly 
six  hundred  feel,  and  to  include  all  the  beds  in 
Ohio  formerly  referred  to  the  Salina  and  Oriskany 
groups.  The  Cincinnati  uplift,  formerly  supposed 
to  have  a  north-easterly  trend,  is  shown  to  run 
almost  due  north  in  northern  Ohio,  and  to  send 
off  an  important  branch  through  north-eastern 
Indiana  ;  and  it  is  along  this  branch  that  the  im- 
portant discoveries  of  oil  and  gas  in  Indiana  have 
been  made.  The  best  gas-wells  of  north-western 
Ohio  are  now  yielding  from  five  million  to  fifteen 
million  cubic  feet  each  daily,  and  the  oil-produc- 
tion for  the  entire  field  exceeds  fourteen  thousand 
barrels  daily  at  the  present  time.  The  extent  and 
rapidity  of  the  development  of  the  new  districts 
are  well  shown  in  the  statement  that  the  lima 
field  alone  now  contains  four  hundred  and  twenty- 
four  producing  oil-well?,  an  average  of  more  than 
one  new  well  per  day  since  the  first  discovery. 


The  suggestion  of  Captain  Bartlett,  chief  of 
the  U.  S.  hydrographic  office,  that  an  inter- 
national convention  be  called  for  the  purpose  of 
assigning  different  portions  of  the  ocean  to  each 
maritime  nation,  will  probably  be  favorably  con- 
sidered by  congress.  It  is  believed  that  this 
would  prevent  casualties  at  sea  by  ships  running 
into  floating  derelicts.  Captain  Bartlett  says  in 
his  report,  "Each  nation  would  patrol  its  own 
portion  of  the  ocean  for  the  purpose  of  towing  in 
or  destroying  all  obstacles.  Frequent  reports  are 
received  of  ships  running  info  these  derelicts,  and 
the  number  lost  from  this  cause  may  be  consider- 
able. If  shipmasters  felt  that  every  attempt  was 
being  made  by  civilized  governments  to  clear  the 
ocean  of  these  dangers,  their  anxieties,  which  are 
sufficiently  great  from  purely  natural  causes, 
would  be  materially  relieved." 


THE  POSITION  OF  EMIN  PASHA. 

It  was  in  July,  1881,  that  Mohammed  Achmed 
of  Dongola,  a  carpenter,  who  had  lived  for  some 
time  as  a  hermit  on  the  Island  of  Aba  in  the  White 
Nile,  declared  he  was  the  '  Mahdi,'  the  prophet 
whose  arrival  is  expected  by  the  Mohammedans 


about  this  time.  The  number  of  his  adherents 
increased  rapidly,  and  belief  in  him  was  strength- 
ened by  the  failure  of  several  Egyptian  expeditions 
to  capture  him.  In  an  encounter  with  the  Egyp- 
tian troops  he  braved  their  guns,  and  so  the  belief 
in  his  invulnerableness  was  established.  The 
Egyptian  government  failed  to  understand  the 
seriousness  of  this  movement,  though  it  was  fre- 
quently warned  by  Emin  Bey,  the  governor  of  the 
equatorial  province.  The  Arabs  and  Dongolans, 
who  had  been  masters  of  these  countries  before 
they  were  conquered  by  the  Egyptians,  joined  the 
fanatic  adherents  of  the  Mahdi,  and  soon  the 
movement  had  spread  over  the  whole  country. 
The  government,  which  had  only  by  the  greatest 
efforts  succeeded  in  subduing  the  revolt  of  Soli- 
man  Pasha  in  1878-80,  was  powerless  against  the 
Mahdi.  He  retreated  before  an  expedition  sent 
from  Khartum,  to  the  southern  parts  of  Kordo- 
fan,  and  in  December,  1881,  vanquished  the  mudir 
of  Fashode.  At  this  time  the  serious  disturbances 
caused  by  Arabi-Pasha  threatened  to  overthrow 
the  Egyptian  government,  and  delayed  further 
action  against  the  Mahdi.  Thus  the  number  of 
his  adherents  increased  rapidly,  and  within  a  short 
time  he  commanded  a  large  army.  It  is  not 
necessary  to  dwell  upon  such  events  as  the  de- 
struction of  the  Egyptian  army,  Gordon's  defence 
of  the  Sudan,  the  final  fall  of  Khartum,  and 
Gordon's  death. 

In  1878  Emin  Pasha  was  appointed  governor  of 
the  equatorial  province  by  General  Gordon.  When 
he  entered  upon  his  duties,  the  country  was  in  a 
general  state  of  war.  Only  the  banks  of  the  Nile 
beyond  Lado,  the  district  of  the  Mvutan  Nsige, 
and  the  country  inhabited  by  the  Shuli,  were 
quiet.  Nubian  slavers  invaded  the  country  and 
captured  slaves  without  meeting  resistance.  Emin 
succeeded  in  driving  them  out  of  the  country  and 
gathering  the  scattered  natives  into  their  villages. 
Under  his  peaceful  government  many  roads  were 
built,  and  the  cattle,  the  most  valuable  possessions 
of  the  district,  increased  in  number.  He  intro- 
duced new  manufactures  and  the  culture  of  new 
plants,  and  thus  improved  the  province,  which  in 
1882  yielded  an  income  of  $40,000,  derived  from 
taxes,  while  formerly  it  had  an  annual  deficit  of 
from  $100,000  to  $200,000. 

At  a  time  when  the  Egyptian  government  did 
not  understand  the  seriousness  of  the  disturbances 
caused  by  the  Mahdi,  Emin  called  attention  to 
the  imminent  danger,  but  his  warnings  were  dis- 
regarded. In  April,  1882,  during  his  visit  to 
Khartum,  he  offered  to  treat  personally  with  the 
Mahdi,  and  to  use  his  personal  influence  and  his 
acquaintance  with  the  persons  to  bring  about  a 
modus  vivendi  between  the  parties.     His  offers 
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were  rejected,  however,  and  he  received  instruc- 
tions to  return  to  his  province  and  develop  its  re- 
sources. He  did  so,  but  since  that  time  the  Mahdi 
has  cut  off  his  connection  with  Egypt,  and  the 
accession  of  King  Mwanga  in  Uganda  has  cut  off 
that  with  the  south.  A.  M.  Mackav  the  mission- 
ary,  who  is  kept  as  a  kind  of  hostage  by  the  king, 
writes  on  June  26,  1886,  in  reference  to  this  des- 
pot, "Again  and  again  he  has  expressed  his  deter- 
mination not  to  let  us  leave,  being  guilty  in  his 
conscience,  and  constantly  alarmed  by  rumors 
from  the  east,  partly  arising  from  Dr.  Fischer's 
journey  that  way,  and  partly  from  reports  of  the 
presence  of  what  we  think  must  be  the  main  body 
of  Bishop  Hannington's  caravan.  ...  He  has 
ordered  our  boats  to  be  watched  lest  we  should 
escape,  and  he  is  reported  to  have  said  that  when 
he  hears  of  an  army  reaching  the  Ripon  Falls  he 
will  murder  us  at  once,  and  then  let  the  white 
men  come  and  catch  him.  .  .  .  Every  time  a  fit 
of  malice  comes  on,  it  is  on  suspicion  that  we 
mean  to  '  eat  the  country.'  .  .  .  Being  alarmed, 
he  is  dangerous,  while  his  insufferable  conceit 
makes  him  obstinate  "  {Scottish  geogr.  mag.,  Dec. 
1886).  It  will  be  remembered  that  Junker  found 
great  difficulty  in  getting  leave  to  return  south. 

The  state  of  Emin's  province  in  the  summer  of 
1886  may  best  be  seen  from  a  letter  written  by 
him  to  Robert  Felkin  on  July  7,  1886,  which  lias 
been  published  in  the  Scottish  geographical  maga- 
zine. He  says,  "lam  glad  to  be  able  to  tell  you 
that  the  province  is  in  complete  safety  and 
order.  It  is  true  that  the  Bari  gave  us  some  little 
trouble,  but  I  was  soon  able  to  restore  order  in  their 
district.  Since  I  last  wrote  you,  all  the  stations 
are  busily  employed  in  agricultural  work,  and,  at 
each  one,  considerable  cotton  plantations  are 
doing  well.  This  is  all  the  more  important  for 
us,  as  it  enables  us,  to  a  certain  extent,  to  cover 
our  nakedness.  I  have  also  introduced  the  shoe- 
maker's art,  and  you  would  be  surprised  to  see 
the  progress  we  have  made.  We  now  make  our 
own  soap,  and  we  have  at  last  enough  meat  and 
grain,  so  that  we  have  sufficient  to  keep  life 
going  ;  such  luxuries,  however,  as  sugar,  etc.,  of 
course  we  have  net  seen  for  many  a  long  day. 
I  forgot  to  say  that  we  are  growing  the  most 
splendid  tobacco.  .  .  .  Our  relations  with  Ka- 
braga  have  still  continued  friendly.  He  has  also 
had  the  goodness  to  send  my  letters  to  Mr.  Mackay 
in  Uganda,  and  has  permitted  me  to  buy  several 
necessary  articles  from  the  Zanzibar  Arabs  who 
live  in  his  country.  Captain  Casati  has,  on  this 
account,  acceded  to  my  wishes,  and  taken  up  his 
residence  with  Kabraga  in  the  mean  time,  in  order 
to  look  after  our  interests.  Dr.  Junker  is  at  pres- 
ent in  Uganda,  and  hopes  soon  to  start  on  his 


homeward  journey.  I  am  only  too  glad  that 
he  at  least  has  been  enabled  to  escape  from 
here." 

It  will  be  remembered  that  the  Mahdi,  after 
the  conquest  of  the  province  of  Bar-el-Gasal,  tried 
to  attack  Emin  Pasha.  His  expedition,  however, 
proved  a  failure.  In  the  equatorial  province  com- 
munication was  not  interrupted  at  any  time,  and 
we  hear  of  frequent  journeys  between  Lado  and 
the  upper  end  of  Lake  Mvutan. 

Since  that  time  Emin's  position  has  not  become 
worse,  as  Junker  succeeded  in  sending  him  from 
Uganda  two  thousand  dollars'  worth  of  cotton 
goods,  and  later  news  refer  to  goods  bought  by 
Emin's  agents  in  Uganda.  The  latest  letter  of 
Emin  Pasha  is  dated  Dec.  18,  1886.  He  writes  to 
Dr.  Junker  that  King  Mwanga  allowed  him  to 
buy  goods  from  Zanzibari  merchants,  and  that 
he  obtained  permission  to  have  ammunition  and 
provisions  sent  from  Zanzibar. 

From  these  facts  we  conclude  that  Emin's  posi- 
tion in  his  province  is  difficult  on  account  of  his 
isolation  from  Europe,  but  that  there  is  no  immi- 
nent danger.  Therefore  Stanley's  expedition  is 
not  so  much  a  relief  expedition  as  one  intended  to 
provide  him  with  such  troops,  guns,  and  ammu- 
nition as  will  enable  him  (o  hold  his  own  in  his 
province,  and  to  continue  the  work  be  has  so  suc- 
cessfully begun.  Evidently  he  is  unwilling  to 
leave  his  soldiers  and  officers,  and  to  abandon  a 
province  in  which,  under  tbe  most  adverse  circum- 
stances, be  has  restored  peace,  and  saved  the 
natives  from  the  oppressions  of  corrupt  officers 
and  slave-hunters. 

Stanley's  expedition  could  not  take  the  nearest 
and  best-known  route  through  Uganda,  on  account 
of  the  hostility  of  Mwanga.  Neither  was  it  ad- 
visable to  avoid  Uganda  by  passing  north-east  of 
the  Victoria  Nyanza  ;  for  the  Waganda  frequent- 
ly make  war  upon  I  he  tribes  of  that  district, 
while  they  do  not  visit  the  region  west  of  Unyoro. 
Though  Stanley  experiences  considerable  diffi- 
culty in  reaching  Stanley  Pool,  his  expedition  has 
been  so  far  very  lucky,  and  there  has  been  hardly 
any  unexpected  delay.  Once  on  tbe  upper 
Kongo,  he  will  not  rind  any  difficulty  in  reaching 
the  rapids  of  the  Mburu,  from  which  point  his 
route  will  be  easterly  through  an  unknown 
country.  It  is  not  probable  that  his  large  caravan 
will  meet  any  serious  obstacle,  and  we  may  hope 
that  he  will  succeed  in  accomplishing  his  object, 
thus  enabling  Emin  Pasha  either  to  return,  or  to 
continue  his  work  in  safety. 

That  our  readers  may  be  able  to  follow  the 
doings  in  Central  Africa,  we  publish  with  this 
number  a  map  of  tbe  region,  which  is  corrected 
to  date. 
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INTERNATIONAL  STATISTICAL  INSTI- 
TUTE, 

The  International  statistical  institute  held  its 
first  meeting  at  Rome  from  April  12  to  April  17. 
Among  the  distinguished  scientists  present  were 
Sir  Rawson  W.  Rawson  of  England,  president  of 
the  institute;  Signor  Bodio.  director-general  of 
statistics  in  Italy ;  Professor  Neumann- Spa  Hart 
of  Vienna ;  Professor  Levasseur  of  Paris :  Pro- 
fessor Wagner  of  Berlin  ;  Dr.  Engel,  formerly 
director  of  the  Prussian  statistical  bureau ;  Dr. 
Broch  of  Norway  ;  and  M.  Leon  Say  of  Paris. 
It  was  resolved  that  the  working  members  of  the 
institute  should  be  limited  to  a  hundred  and  fifty, 
and  they  are  to  be  chosen  exclusively  from  those 
who  make  a  special  study  of  statistics,  and  take 
a  real  interest  in  them. 

One  of  the  most  important  papers  presented  was 
that  of  Dr.  Engel,  on  "Consumption  as  the  meas- 
ure of  the  prosperity  of  individuals,  families,  and 
nations."  The  paper  is  described  as  elaborate 
and  ingenious,  and  gave  a  valuation  of  the  mini- 
mum cost  of  maintenance  from  birth  to  the  age 
of  twenty-five.  Dr.  Engel  calculates  that  an  in- 
fant cannot  be  nourished  from  birth  to  the  end  of 
the  first  year  at  a  less  cost  than  five  pounds,  and 
that  by  the  age  of  twenty-five  each  individual 
has  cost,  in  the  way  of  maintenance,  not  less  than 
nearly  three  hundred  pounds. 

He  also  gave  a  statement  of  the  estimated  share 
of  the  earnings  of  a  family,  contributed  by  each 
member  of  it.  The  estimate  is  based  on  the  cost 
of  maintenance  of  a  family  consisting  of  a  father 
and  mother,  and  six  children  under  eleven  years 
of  age.  Taking  the  total  as  16.1,  Dr.  Engel's 
figures,  representing  the  consumption  of  the  dif- 
ferent members,  are  these :  — 

The  father 3.5 

The  mother. 3.0 

One  child  eleven  years  old 2.1 

One  nine  years  old 1.9 

One  seven  years  old 1.7 

One  five  years  old 1.5 

One  three  years  old 1.8 

One  a  year  old .- 1.1 

Total Ill 

Dr.  Kekti  of  Hungary  had  a  paper  which  con- 
firmed Dr.  Engel's  conclusions,  though  it  was 
written  from  a  different  point  of  view.  Professor 
Ferraris  of  Italy  read  a  paper  on  the  movement  of 
the  precious  metals  between  Italy  and  other  coun- 
tries, —  a  subject  of  peculiar  interest  to  his  coun- 
trymen, in  view  of  their  recent  successful  return 
to  specie  payments.  Mr.  Robert  Giffen  argued  in 
favor  of  establishing  a  common  measure  of  prices 
in  different  countries.  Mr.  Bateman,  of  the  Eng- 
lish board  of  trade,  touched  another  important 


point  when  he  presented  the  question  of  how  to 
establish  a  better  basis  than  now  exists  for  the 
comparison  of  the  trade  statistics  of  various 
countries. 


THE  MEETING   OF.  THE  ECONOMIC  AND 
HISTORICAL  ASSOCIATIONS. 

The  fourth  annual  meeting  of  the  American 
historical  association,  and  the  second  annual  meet- 
ing of  the  American  economic  association,  opened 
at  eight  o'clock  on  Saturday  evening,  May  41, 
in  Huntington  hall,  of  the  Institute  of  technology, 
Boston.  Among  the  members  of  the  associations 
present  were  Francis  A.  Walker,  Justin  Winsor, 
Alfred  Emerton.  Dr.  F.  W.  Taussig,  Prof.  C.  F. 
Dunbar,  and  Prof.  W.  W.  Goodwin,  of  Harvard  ; 
Prof.  A.  T.  Hadley  of  Yale ;  Profs.  R.  M.  Smith, 
F.  J.  Goodnow,  E.  M.  Smith,  N.  M.  Butler,  and 
E.  R.  A.  Seligman,  of  Columbia ;  Prof.  Alexander 
Johnston  of  Princeton  :  H.  C.  Adams  and  ex- 
President  A.  D.  White  of  Cornell;  Profs.  E.  J. 
James  and  C.  J.  Stille  of  Philadelphia ;  Profs.  H. 
B.  Adams  and  R.  T.  Ely  of  Baltimore  ;  Dr.  Philip 
Schaff,  Judge  C.  A.  Peabody,  Hon.  John  Jay,  and 
General  Cullum,  of  New  York  City. 

President  Walker's  opening  address  was  a  brief 
analysis  of  the  present  industrial  status.  He 
followed  the  development  of  thought  with  refer- 
ence to  the  manual- laboring  class,  and  pointed  out 
the  sources  of  our  present  industrial  troubles.  He 
was  most  outspoken  in  condemnation  of  the  boy- 
cott and  of  the  methods  of  the  demagogues  among 
the  Knights  of  labor.  His  appeal  for  a  re-asser- 
tion of  the  spirit  of  American  men  and  American 
institutions  as  against  the  methods  of  our  immi- 
grant population  was  forcibly  stated,  and  was 
greeted  with  enthusiastic  expressions  of  approval. 

President  Winsor  of  the  Historical  society  fol- 
lowed with  a  scholarly  address  on  the  '  Docu- 
mentary sources  of  American  history/  He  told 
what  had  been  done  by  Jared  Sparks,  Peter  Force, 
and  George  Bancroft  for  the  collection  and  pub- 
lication of  state  documents.  He  instanced  the 
history  of  the  Trumbull  papers  as  evidence  of  what 
vicissitutes  important  documents  might  be  called 
upon  to  pass  through.  He  closed  with  the  prac- 
tical suggestion,  that,  before  it  is  too  late,  the 
U.  S  government  should  establish  some  body,  like 
the  Historical  manuscripts  commission  of  Eng- 
land, charged  with  the  task  of  collating  and  pre- 
serving papers  of  value  for  the  history  of  the  de- 
velopment of  the  political  life  and  thought  of  the 
country. 

After  the  addresses  a  reception  was  tendered 
the  members  of  both  associations  by  the  trustees 
of  the  Museum  of  fine  arts,  in  that  building. 
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On  Monday,  the  23d,  both  associations  settled 
down  to  work.  At  the  morning  session  of  the 
Historical  association  a  most  valuable  paper  was 
presented  by  Judge  Mellen  Chamberlain  of  Bos- 
ton, on  "The  constitutional  relations  of  the 
American  colonies  to  the  English  government  at 
the  commencement  of  the  American  revolution." 
Judge  Chamberlain's  argument  was  purely  legal, 
and  called  forth  from  Professor  Johnston  of  Prince- 
ton a  few  remarks  on  the  relation  of  the  legal  to 
the  political  argument  in  considerations  of  this 
sort.  The  other  papers  of  this  session  were  '  His- 
torical grouping,'  by  James  Schouler ; '  Diplomatic 
prelude  to  the  seven-years'  war,'  by  H.  £.  Mills  ; 
and  '  Silas  Deane,'  by  Charles  Isham. 

The  corresponding  session  of  the  Economic  as- 
sociation was  devoted  to  the  transportation  prob- 
lem, and  developed  many  points  of  interest.  The 
standing  committee  on  transportation  presented 
a  report  which  indicated  the  plan  of  the  work  to 
be  undertaken.  Professor  James  of  Philadelphia 
gave  an  historical  rdmmS  of  the  agitation  for 
national  regulation  of  the  railways  in  the  United 
States,  and  a  notice  of  the  Windom  report  of  1878, 
and  the  Cullum  report  of  1886.  The  interstate 
commerce  bill  he  regarded  as  tentative,  but  as  a 
step  in  the  right  direction. 

Dr.  Seligman  of  Columbia  followed  with  the 
most  valuable  paper  of  the  session,  on  the  '  Long 
and  short  haul  clauses  of  the  federal  railway  law.' 
Dr.  Seligman  entered  minutely  into  the  subject  of 
railway  charges,  and  explained  carefully  and 
clearly  the  phrase  'what  the  traffic  will  bear.' 
After  showing  the  difference  between  differential 
and  preferential  rates,  the  speaker  defended  the 
former  on  grounds  of  public  policy,  while  heartily 
condemning  the  latter.  Dr.  Seligman  was  very 
emphatic  in  his  assertion,  and  very  clear  in  his 
proof,  that  the  charge  for  railway  service  should 
be  based,  not  on  its  cost,  but  on  its  value.  From 
this  principle  follow  classification  and  discrimina- 
tion. Dr.  Seligman  concluded,  "  Under  a  system 
of  free  competition  among  private  railways,  the 
principle  of  volume  of  service,  or  charging  what 
the  traffic  will  bear,  is  the  only  rational  method 
calculated  to  give  the  most  efficient  service  and 
greatest  profits.  But  the  existence  or  possibility 
of  tbe  abuse  of  power  requires  the  restriction  of 
this  unlimited  liberty  in  the  public  interest.  The 
reconciliation  of  tbe  railways  and  public  interest 
can  take  place  only  through  the  interposition  of 
public  authority.*  The  public  authority  must  lay 
down  the  rule  of  equal  treatment  as  the  funda- 
mental doctrine,  but  must  recognize  the  principle 
of  value  as  a  reason  for  departing  from  the  doc- 
trine in  individual  cases.  Omission  of  either  duty 
necessarily  entails  injustice  or  inefficiency."    Si- 


mon Sterne,  Esq.,  followed  with  a  paper  on  Euro- 
pean railroads,  and  an  animated  discussion  en- 
sued, participated  in  by  Professor  Hadley  of  Yale, 
Simon  Sterne,  and  Edward  Atkinson  of  Boston. 

In  the  afternoon  both  associations  were  enter- 
tained at  Wellesley  college  by  the  faculty  and 
students  of  that  institution.  At  the  evening  ses- 
sion of  the  Economic  association,  Mr.  Franklin 
H.  Giddings,  editor  of  Work  and  wages,  offered  a 
philosophical  paper  on  the  '  Sociological  character 
of  political  economy.'  Hon.  John  Jay  read  before 
the  Historical  association  an  essay  on  the  '  Peace 
negotiations  of  1788,'  Dr.  H.  B.  Adams  gave  an 
interesting  account  of  Ranke's  personality  and 
work,  and  Dr.  Francke  of  Harvard  discussed  the 
'  Parliamentary  experiment  in  Germany.' 


HEALTH  MATTERS. 

Mountain-climbing.  —  Dr.  L.  Barkan  of  Brook- 
lyn has  contributed  an  article  to  the  New  York 
medical  Journal  on  the  advantages  of  mountain- 
climbing.  He  regards  the  pure  mountain  air  as 
one  of  the  best  of  disinfecting  agents.  He  says 
there  are  floating  in  the  air  numberless  germs, 
many  of  them  of  a  harmful  nature ;  and  it  would 
seem  possible  that  the  injurious  germs  which, 
especially  in  large  places,  are  received  into  the 
human  organism,  might  be  rendered  innocuous 
by  the  oxygen  of  the  air,  and  perhaps  also  by  air- 
currents  acting  in  a  mechanical  way,  while  in 
stagnant  air  —  as,  for  example,  in  a  badly  venti- 
lated apartment,  where  the  exhalations  from  the 
lungs  and  skin  are  constantly  accumulating  — 
there  is  less  disinfectant  action  because  of  the 
diminished  quantity  of  oxygen.  The  best  inhala- 
tion apparatus,  baths,  and  medicaments,  are  of 
but  temporary  value,  if  no  compensation  is  made 
for  the  loss  of  vitality  and  of  muscular  tone,  es- 
pecially that  of  the  heart  and  vessels ;  if  the 
blood  stasis  in  the  glands  and  other  organs  does 
not  yield  to  an  increased  flow  of  blood  in  the  ar- 
teries and  veins ;  if  the  thinned  blood  does  not  be- 
come thicker  and  more  rich  in  albumen ;  if  the 
accumulating  carbonic  acid  is  not  expelled  by  a 
more  plentiful  supply  of  oxygen ;  if  the  fat  de- 
posited in  the  body  is  not  more  rapidly  oxidized  ; 
and  if  the  kidneys  are  not  made  to  act  more  effi- 
ciently. All  these  effects  are  produced,  according 
to  Jacohi,  Loom  is,  Veit,  Oertel,  and  other  authori- 
ties, more  certainly  and  more  generally  by  moun- 
tain-climbing than  in  any  other  way  whatever. 
After  several  weeks  spent  in  mountain  excursions, 
the  condition  of  the  patient  is  radically  changed 
for  the  better.  There  is  an  elasticity  of  the  mental 
processes  in  place  of  the  former  hebetude ;  will, 
thought,  and  impulse  seem  to  move  on  wings  ;  the 
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formerly  dull  senses  are  sharpened  ;  the  formerly 
half-closed  eyes  sparkle,  and  the  flabby  cheeks  be- 
come fuller  and  rosy ;  the  formerly  prominent  ab- 
domen is  reduced  to  more  seemly  dimensions,  not- 
withstanding that  food  and  drink  are  taken  with 
greater  relish;  and  the  chest  is  expanded.  Dr. 
Barkan  thinks  the  European  mountains  are  to  be 
preferred  to  those  of  America,  principally  on  the 
ground  that  better  paths  are  provided.  He  makes 
an  exception  to  this  rule  in  favor  of  the  Adiron- 
dacks  and  some  other  mountains  in  the  eastern 
states.  In  organizing  mountain  -  parties,  every 
thing  should,  so  far  as  possible,  be  previously  ar- 
ranged. Regulations  should  be  established  as  to 
the  gradual  increase  in  the  extent  of  the  daily 
ascents,  the  periods  of  rest,  the  protection  of  the 
feet  and  other  parts  of  the  body  against  chafing 
and  the  formation  of  blisters.  The  advice  of  Dr. 
Barkan  will  be  found  by  inexperienced  pedestrians 
to  be  of  great  value,  and  we  should  advise  those 
who  contemplate  mountain-climbing  during  the 
coming  summer  to  familiarize  themselves  with  his 
rules  of  action,  and  thus  save  time  and  avoid  suf- 
fering. 

The  stomach.  —  Dr.  A.  H.  P.  Leuf ,  in  an  article 
in  the  Medical  news  on  the  stomach,  calls  atten- 
tion to  several  important  errors  in  the  anatomy 
and  physiology  of  that  organ  as  described  by  most 
of  the  authorities.  He  finds,  as  the  result  of  many 
post-mortem  and  other  examinations,  that  instead 
of  lying  in  a  horizontal  position,  the  stomach  in 
its  normal  position  is  vertical,  and  that  when  it  is 
•distended  the  lesser  curvature  remains  compara- 
tively stationary,  while  the  greater  moves  to  the 
left  and  downward,  and  the  pouch  upward  and  to 
the  left.  An  empty  stomach  is  in  a  contracted 
condition,  and  assumes  a  tubular  form  :  gaseous 
distention,  though  frequently  found,  is  not  the 
rule,  nor  is  it  strictly  physiological.  When  water 
is  taken  into  the  full  or  partly  full  stomach,  it 
does  not  mingle  with  the  food,  as  we  are  gener- 
ally taught,  but  passes  along  quickly  between  the 
food  and  the  lesser  curvature,  towards  the  pylorus, 
through  which  it  passes  into  the  intestine.  The 
secretion  of  mucus  by  the  lining  membrane  is  con- 
stant, and  during  the  night  a  considerable  amount 
accumulates  in  the  stomach :  some  of  its  liquid 
portion  is  absorbed,  and  that  which  remains  is 
thick  and  tenacious.  If  food  is  taken  into  the 
stomach  when  in  this  condition,  it  becomes  coated 
with  this  mucus,  and  the  secretion  of  the  gastric 
juice  and  its  action  are  delayed.  These  facts 
show  the  value  of  a  goblet  of  water  before  break- 
fast. This  washes  out  the  tenacious  mucus,  and 
stimulates  the  gastric  glands  to  secretion.  In  old 
or  feeble  persons,  water  should  not  be  taken  cold, 
but  it  may  be  with  great  advantage  then  taken 


warm  or  hot.  This  removal  of  the  accumulated 
mucus  from  the  stomach  is  probably  one  of  the 
reasons  why  taking  soup  at  the  beginning  of  a 
meal  has  always  been  found  so  beneficial.  Dr. 
Leuf  sums  up  his  views  as  follows  :  1°.  The 
position  of  the  stomach  is  more  nearly  vertical 
than  horizontal;  2°.  An  empty  stomach,  if  in 
good  tone,  is  always  tubular;  3°.  A  tubular 
stomach  should  be  the  rule  on  rising;  4°.  Non- 
irritating  liquids  pass  directly  through  the  tubular 
stomach  ;  5°.  They  do  likewise  if  the  stomach  con- 
tains food,  and  in  such  cases  pass  along  the  lesser 
curvature ;  6°.  The  morning  mucus  contained  in 
the  stomach  hinders  or  retards  digestion  ;  7°. 
Water  drank  before  meals  dilutes  and  washes  out 
this  mucus,  stimulates  the  gastroenteric  tract  to 
peristalsis,  and  causes  hyperaemia  of  its  lining 
membrane,  thus  greatly  aiding  digestion  as  well 
as  elimination ;  8°.  Cold  water  should  be  given 
to  those  who  have  the  power  to  react,  while  warm 
or  hot  water  must  be  administered  to  all  others  ; 
9°.  Salt  added  to  the  water  is  very  beneficial  in 
preventing  the  formation  of  unabsorbable  para- 
peptones  ;  10°.  It  is  perfectly  proper  to  drink 
water  before,  during,  and  after  meals. 

Cettt's  fast.  —  M.  Cetti,  who  began  a  fast  of 
thirty  days  at  Berlin,  maintained  it  but  two 
weeks,  having  been  assured  that  a  longer  depriva- 
tion would  be  of  no  scientific  value.  During  the 
fast  he  was  under  the  observation  of  such  scien- 
tific men  as  Virchow  and  Senator ;  and  the  results, 
when  published,  will  undoubtedly  be  of  great  in- 
terest. He  drank  all  the  water  he  desired,  and 
was  permitted  to  smoke  cigarettes.  His  average 
daily  loss  in  weight  was  585  grams.  Accurate 
measurements  of  the  body  were  taken,  and  minute 
analyses  of  the  excreta  made  from  time  to  time : 
also  examinations  of  the  blood  and  spbygmo- 
graphic  tracings  of  the  pulse.  Estimations  were 
also  made  of  the  amounts  of  oxygen  absorbed, 
and  of  carbonic  acid  produced,  during  respira- 
tion. 

Water  -  supply  and  typhoid  -  fever.  —  Dr. 
Charles  Smart,  surgeon  U.S.  A.,  regards  the  water- 
supply  as  the  principal  medium  of  the  transmis- 
sion of  typhoid-fever,  and  refers  to  the  statistics 
of  New  Orleans  and  Philadelphia  as  sustaining 
his  views.  In  the  former  city,  without  a  sewer 
system,  the  drinking-water  is  pure  rain-water ; 
while  in  Philadelphia,  with  a  sewer  system,  the 
water-supply  is  contaminated.  The  death-rate 
per  100,000,  from  typhoid-fever  in  New  Orleans, 
in  1866  was  68,  and  in  1885  but  16  ;  the  average 
for  the  first  decade,  1866-76,  being  41.8,  and  for 
the  second,  24.6,  a  decrease  of  nearly  17.  In 
Philadelphia  the  average  for  the  first  decade  was 
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55.8,  and  for  the  second,  66.1,  an  increase  of  nearly 
11.  In  considering  these  statistics,  it  would  seem 
that  the  transmission  of  typhoid-fever  by  means 
of  sewers  is  overlooked.  In  Brooklyn  the  out- 
break of  1885  was  distinctly  traced  to  communi- 
cation through  sewers,  and  it  was  also  fairly  well 
demonstrated  that  the  water-supply  played  no 
part  at  all  in  the  transmission  of  the  disease. 
The  fact  is  undoubtedly  that  typhoid-fever  is  com- 
municated both  by  means  of  sewers  and  the  water- 
supply,  and  that  neither  is  to  be  regarded  as  the 
sole  factor  in  its  propagation. 

Pasteub's  work.  —  Pasteur  is  at  the  present 
time  being  very  severely  criticised  by  his  oppo- 
nents, some  charging  him  with  causing  the  death 
of  his  patients  by  his  inoculation  experiments. 
The  following  table  of  statistics,  taken  from  the 
Lancet,  would  seem  to  indicate,  that,  notwith- 
standing the  adverse  criticisms,  Pasteur's  claims 
to  having  saved  life  are  established  on  a  substan- 
tial basis. 
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Under  5  per  cent 


Under  2  per  cent 


These  statistics  include  those  treated  up  to  the 
close  of  1886.  Since  then,  twelve  or  fifteen  more 
deaths  have  occurred,  making  the  total  mortality 
less  than  80,  or  2}  per  cent.  In  contrast  with 
this,  we  find  the  rate  of  mortality  after  bites  of 
rabid  animals  to  be  about  16  per  cent ;  or,  in 
other  words,  the  treatment  pursued  by  Pasteur 
and  those  who  have  practised  his  method  else- 
where, has  been  followed  by  but  one  death,  while 
without  the  treatment  there  would  have  been 
seven  deaths,  per  thousand. 

Geographical  distribution  op  consumption. 
—  The  New  Sydenham  society  has  recently  pub- 
lished the  third  volume  of  Hirsch's  '  Handbook  of 
geographical  and  historical  pathology,'  in  which 
the  author  treats  of  pulmonary  phthisis.     He  finds 


the  disease  to  be  one  of  all  times,  countries,  and 
races.  Its  mortality  is  3  per  1,000,  or  nearly  one- 
seventh  of  the  total  mortality.  In  Vienna  the 
rate  is  7.7  per  1,000 ;  in  Berlin  and  Dresden,  but 
8.8.  Among  nomad  tribes,  the  Kirghiz  of  Central 
Asia  and  the  Bedouins  of  Arabia,  phthisis  is  al- 
most unknown.  When,  however,  these  tribes 
change  their  abodes  and  dwell  in  towns,  then  the 
disease  appears  among  them.  The  conclusions  of 
Professor  Hirsch  are  as  follows :  1°.  Phthisis  is 
everywhere  prevalent,  but  it  is  rare  in  polar  re- 
gions, and  rarer  still  at  high  altitudes ;  2°.  The 
main  factors  in  its  production  are  over-crowding 
and  bad  hygiene  ;  8°.  Heat  and  cold,  per  se,  have 
no  influence:  4°.  Damp,  when  conjoined  with 
frequent  oscillations  of  temperature,  predisposes 
to  the  disease,  but  humidity  of  the  air  is  less  im- 
portant than  dampness  of  soil ;  5°.  Occupation  is 
extremely  important,  but  mainly  indirectly,  as 
tending  to  good  or  bad  hygienic  conditions. 

Whooping-cough.  —  At  the  sixth  German  con- 
gress for  internal  medicine,  held  at  Wiesbaden  in 
April,  the  subject  of  whooping-cough  was  dis- 
cussed. Professor  Vogel  of  Munich  regards  the 
disease  as  infectious.  In  an  epidemic  which  oc- 
curred at  Wurzburg,  52  children  under  one  year 
of  age  were  affected,  and  18,  or  26  per  cent,  died  ; 
248  between  one  and  five  years  were  also  affected. 
Of  this  latter  number,  12,  or  4  8  per  cent,  died  ; 
while  between  the  ages  of  six  and  fifteen  years 
there  were  87  cases,  of  which  but  one  case,  or  1.1 
per  cent,  was  fatal.  Professor  Hagenbach  of 
Basle  said  that  240,000  children  in  Germany  have 
this  disease  annually ;  the  mortality  being,  on 
the  average,  four  or  five  per  cent.  He  regards  it 
as  communicable  so  long  as  much  mucus  is  pro- 
duced. Schools  should  be  most  carefully  watched, 
and  children  who  have  paroxysmal  coughs  should 
be  excluded ;  and,  if  the  disease  occurs  and  spreads* 
the  schools  should  be  closed.  The  moving  of  chil- 
dren from  place  to  place  for  change  of  air  is  often 
the  cause  of  an  epidemic  in  places  free  from  the 
disease. 


MENTAL  SCIENCE. 


Para-psychology, 

When,  through  disease  of  the  nerves  or  the 
action  of  drugs,  the  sense-organs  lose  their  sensi- 
bility, the  state  thus  produced  is  called  'anaes- 
thesia ;'  when,  for  similar  reasons,  their  activity 
is  unduly  heightened,  the  condition  is  spoken  of 
as  '  hyperesthesia ; '  and  when  the  abnormality 
of  sensation  consists  in  the  production  of  unusual 
effects  by  ordinary  stimuli  (for  example,  when 
every  touch  is  regarded  as  the  creeping  of  an  ant 
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over  the  skin,  or  when  the  two  points  of  a  compass 
seem  as  three),  the  condition  is  termed  *  pares- 
thesia.' By  analogy  the  term  '  para-psychology  ' 
may  be  invented  to  apply  to  those  weirdly  im- 
aginative systems  of  thought  by  which  some  in- 
tellects strive  to  satisfy  their  inner  longings,  and 
to  make  the  world  seem  rational.  For  these  per- 
sons the  advance  of  science  has  no  meaning; 
to  them  it  is  simply  painfully  slow  and  accurate 
walking ;  while  their  ideal  of  locomotion  is  fly- 
ing in  a  frictionless  ether. 

An  exquisite  example  of  this  type  of  mind 
(which,  by  the  way,  often  contains  a  kernel  of 
sound  truth)  is  exhibited  in  a  recent  attempt  to 
portray  the  evolution  of  human  consciousness  in 
a  series  of  highly  symbolic  and  complex  geomet- 
rical diagrams.  The  author  of  the  work  began 
his  career  as  an  architect,  but,  dissatisfied  with  his 
profession,  went  to  India  to  pursue  '  the  study  of 
internal  truth,'  and  spent  twenty  years  in  com- 
pleting this  elaborate  8 v stem  of  symbolism.  A 
frank  admission,  that,  like  many  of  the  persons 
to  whom  these  diagrams  were  shown,  the  present 
writer  does  not  understand  them,  will  readily 
excuse  him  from  giving  an  exposition  of  their 
meaning.  All  that  can  be  done  is  to  piece  to- 
gether a  few  sentences  from  this  geometrical 
symbolism.  There  are  five  standing-grounds 
of  human  evolution,  —  from  the  first,  repre- 
senting sense-perception  ;  to  the  second,  which 
is  merely  negative  and  unrepresentable  ;  to  the 
third,  the  sphere  of  self-sacrificing  duty  and 
spiritual  enlightenment ;  to  the  fourth,  again 
an  unthinkable  negative  stage ;  culminating  in 
the  fifth,  a  stage,  though  positive,  yet  so  ideally 
spiritual  as  to  entirely  surpass  our  finite  concep- 
tions, and  only  glimpsed  perhaps  now  and  then  by 
a  supersensitive  clairvoyant.  The  first  stage  is 
represented  by  a  plane  ;  the  third  finds  its  repre- 
sentation in  three  dimensions  ;  while  the  fifth 
would  require  a  fourth  dimension  to  do  it  justice  ; 
the  intermediate  negative  stages  being  entirely  un- 
representable. On  the  first  plane  the  forms  take 
the  shape  of  leaves  ;  a  pointed  apex  indicating  a 
male  form,  or  Ond,  while  a  rounded  apex  indi- 
cates the  female  form,  or  Onde.  The  limit  of  the 
one  is  a  straight  line,  the  symbol  of  severe  intel- 
lect ;  of  the  other,  a  circle,  symbolizing  all-embra- 
cing emotion.  In  the  third  stage  the  leaves  be- 
come flowers,  with  trumpet-shaped  corollas  for 
the  males,  and  bell-shaped  for  the  females  ;  with 
colors  suggested  by  spinning  the  plane  forms  (cut 
out  of  cardboard)  in  a  dark  room  illuminated  by 
a  beam  of  light,  and  a  host  of  symbolic  details 
mirroring  nothing  leas  than  the  entire  history  — 
past,  present,  and  future  —  of  the  human  race. 
Add  to  this  a  painstaking  forcing  of  all  these 


botanical  forms  by  a  fanciful  application  of  arith- 
metical, geometrical,  and  harmonic  progressions ; 
intersperse  this  with  a  sprinkling  of  tbeosopbic 
cant  and  vague  word-philosophemes,  —  and  some 
notion  of  this  para-psychological  system  will  per- 
haps result.  If  not,  it  is  only  necessary  to  add, 
that  the  author  has  frequently  drawn  horoscopes, 
has  discovered  that  our  solar  system  is  a  male 
universe  and  is  represented  by  the  use  of  this 
geometry  by  a  nine-petaled  lily,  while  the  earth 
(mirabQe  dictu)  finds  its  symbol  in  a  form  like  J  , 
which  was  actually  used  by  astronomers  for  this 
purpose. 

That  all  this  is  full  of  life  and  meaning  to  its 
author,  and  will  be  suggestive  to  many  readers, 
there  is  no  reason  to  doubt ;  any  more  than  there 
is  to  doubt  that  he  was  unconscious  of  forcing  his 
diagrams  into  the  shape  of  leaves  and  flowers  in- 
stead of  their  teaching  him  that  each  heavenly 
body  was  mirrored  in  a  plant  below. 

Apart  from  the  sad  spectacle  of  misused  talent 
(and  that  can  be  seen  in  any  insane-asylum),  the 
survey  of  such  a  system  emphasizes  by  contrast 
the  moral  value  of  logical  method,  and  illustrates 
the  great  dangers  of  mono-ideism,  and  of  that 
unchecked  imagination  which  has  prepared  so 
many  victims  to  the  snares  of  a  mad  symbolism. 


The  comparative  intensity  op  sensations.  — 
M.  Bloch  has  compared  the  relative  strength  of 
sensations  by  finding  which  of  two  exactly 
simultaneous  sensations  is  perceived  first.  He 
first  had  a  bell  struck  and  a  white  paper  appear 
nearly  at  the  same  time,  and  found,  that,  if  the 
sound  comes  TXT  of  a  second  before  the  white 
streak,  one  heard  before  one  saw.  If  the  two  are 
still  closer  together,  they  seem  to  be  simultane- 
ous, and  remain  so  until  the  streak  is  ^  of  a  sec- 
ond before  the  sound,  when  the  sight  precedes 
hearing  ;  so  that  within  these  limits  (,V  of  a  ^c- 
ond  before,  and  T\  of  a  second  after)  there  is  prac- 
tical simultaneity.  From  this  is  calculated  that 
it  takes  7V  of  a  second  longer  to  hear  a  sound  than 
to  see  a  sight.  From  a  similar  series  of  experi- 
ments it  was  found  that  it  took  ¥*T  of  a  second 
longer  to  feel  a  touch  than  to  see  a  sight ;  so  that 
the  order  of  intensity  —  meaning  by  this  the 
power  a  sensation  has  to  attract  attention  and  get 
first  into  consciousness  —  is  sight,  hearing,  touch. 

The  blind  in  China.  —  Mr.  W.  H.  Murray,  an 
Englishman,  has  been  the  means  of  introducing 
into  China  a  system  of  writing  the  Chinese  charac- 
ters in  raided  print.  When  we  consider  the  com- 
plexity and  multitude  (about  four  thousand)  of 
Chinese  characters,  and  remember  that  the  small- 
est of  China's  eighteen  provinces  is  equal  in  ex- 
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tent  to  England  (and  England  has  forty  thousand 
blind),  the  vastness  of  this  philanthropic  work  will 
he  apparent.  Mr.  Murray  noted  the  actual  sounds 
used  in  speaking  Chinese,  and  succeeded  in  re- 
ducing these  to  four  hundred,  each  being  repre- 
sented by  a  different  arrangement  of  dots.  He 
tried  bis  first  experiment  on  a  blind  beggar  taken 
from  the  streets,  and  in  six  weeks  taught  the  boy 
to  read,  and  even  to  write  a  little.  The  fame  of 
this  experiment  soon  spread,  and  pupils  crowded 
to  be  taught.  The  system  was  extended  to  in- 
clude music  and  to  adapt  itself  to  the  various 
dialects, —  no  mean  task,  since  the  Bible  must  be 
printed  in  eight  different  sets  of  characters  to  be 
understood  all  through  China. 


EXPLORATION  AND  TRA  VEL. 
Danish  explorations  in  East  Greenland. 

It  is  stated  in  Copenhagen,  says  Nature  of 
May  5,  that  an  expedition  will  be  despatched 
late  this  summer  by  Herr  A.  Gamil,  the  equipper 
of  the  Dijmphna  expedition  of  1882,  to  the  north- 
east coast  of  Greenland.  It  is  hoped  that  the  ex- 
plorers may  reach  a  higher  latitude  than  that  at- 
tained by  Lieutenant  Holm  in  1884.  The  expe- 
dition will  be  commanded  by  Lieutenant  Hov- 
gaard,  who  in  1882  commanded  the  Dijmphna. 

It  will  be  remembered  that  Holm  made  a  suc- 
cessful exploration  of  the  east  coast  as  far  as  lati- 
tude 66°  20'  north  in  1884  and  1885.  He  started 
from  the  west  coast  in  several  Eskimo  boats,  and, 
by  the  help  of  the  natives,  reached  the  fiord  of 
Angmagsalik.  His  observations  on  the  ice  phe- 
nomena of  this  coast  show  that  the  sea  is  probably 
navigable  during  a  great  part  of  the  year.  There 
is  little  or  no  ice  close  to  the  coast  in  the  autumn 
and  during  the  early  part  of  winter.  In  January 
and  February  heavy  masses  of  ice  lie  close  to  the 
shore,  and  remain  there  until  late  in  spring.  In 
June  or  July  they  begin  to  disappear.  From  these 
observations,  it  appears  that  the  coast  can  be 
reached  by  vessels  late  in  the  season,  and  the  new 
expedition  will  probably  make  use  of  this  experi- 
ence. It  is  a  remarkable  fact  that  in  arctic  Ameri- 
ca those  places  are  most  easily  approached  where 
the  coast  makes  a  slight  outward  turn,  while  con- 
cave bends  of  the  coast  are  always  difficult  to  ap- 
proach. The  east  coast  of  Greenland  was  reached 
by  Scoresby  near  Scoresby  Sound,  and  by  Norden- 
skjold  at  Cape  Dan.  At  both  points  the  coast 
makes  a  turn.  South  of  Cape  Dan  we  find  a 
slight  concave  bend,  which  is  always  filled  with 
closely  packed  ice.  The  same  fact  may  be  ob- 
served in  Baffin  Bay  and  Davis  Strait.  The  bay 
of  Julianehaab  is  always  full  of  ice,  and  the  land 
cannot  be  reached  here,  while  farther  north  there 


is  only  loose  ice  under  the  coast.  The  west  ice  of 
Baffin  Bay  can  be  crossed  most  easily  near  Cape 
Walsingham  and  Cape  Kater,  — the  middle  water 
of  the  whalers.  This  phenomenon  is  easily  ac- 
counted for  :  on  the  straight  or  concave  coast  the 
ice  is  pressed  against  the  land,  while  on  the 
points  there  is  room  for  it  to  spread  out.  There 
are  many  questions  of  great  interest  to  be  solved 
on  this  coast, —  the  extent  of  the  inland  ice,  an; 
exploration  of  the  enormous  sounds  of  Scoresby 
Land  and  King  William  Land,  and  the  northern 
limit  of  man.  On  his  visit  to  East  Greenland, 
Scoresby  met  Eskimos  in  latitude  70°  north.  The 
German  expedition  of  1869-70  found  the  ruins 
of  their  houses  at  the  farthest  point  reached. 
Many  facts  make  it  probable  that  the  Eskimos 
travelled  around  the  north  point  of  Greenland ; 
and  therefore  a  study  of  the  most  northern  tribes 
of  the  east  coast  is  of  particular  interest  from  an 
ethnological  point  of  view,  and  for  the  decision  on 
the  feasibility  of  the  exploration  of  the  north 
coast  of  Greenland. 

Polar  regions. 

According  to  the  Proceedings  of  the  Royal  geo- 
graphical society  for  May,  Sir  Allen  Young,  the 
well-known  arctic  explorer,  has  offered  his  services 
to  the  Australian  colonies  to  lead  an  expedition  to 
the  antarctic  regions:  Acting  on  this  offer,  Sir 
Graham  Berry  has  brought  the  question  of  a  gov- 
ernment grant  towards  the  cost  of  the  enterprise 
(stated  to  be  $40,000)  before  the  cabinet,  and  the 
matter  is  being  urged  forward  with  a  view  to  the 
vessel  or  vessels  starting  from  Hobson's  Bay  in 
October  or  November  next.  The  object  of  the  ex- 
pedition is  to  be  entirely  geographical,  but  inci- 
dentally much  advantage  is  expected  to  accrue  to 
the  whaling  and  sealing  interests,  which  would 
profit  by  the  information  gained.  While  thus  an 
important  further  step  has  been  taken  to  promote 
the  Australian  expedition,  it  seems  that  the  re- 
ports on  Nordenskjold's  plans  were  not  well 
founded.  It  may  be  that  he  plans  an  expedition 
towards  the  south  pole,  but  so  far  no  funds  are 
available  for  this  purpose. 

The  season  of  arctic  travels  is  also  approaching. 
Mr.  K.  D.  Nosilof ,  a  Russian  explorer,  announces 
to  the  French  geographical  society  (Compt.  rend., 
No.  7,  1887)  his  intention  to  a  ieit  Nova  Zembla. 
Nosilof  has  spent  three  years  in  exploring  the 
northern  Ural  to  find  a  practicable  route  to 
Siberia.  This  was  done  at  the  expense  of  Mr. 
Sibiriakof,  who  has  given  up  his  intention  of 
establishing  regular  communication  by  sea  be- 
tween the  Obi  and  Archangel.  On  his  new  ex- 
pedition, Nosilof  intends  to  make  a  detailed  survey 
of  the  coasts  and  of  the  interior,  and  to  study  the 
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movements  of  the  ice  of  the  Kara  Sea.  Besides, 
he  intends  to  study  the  natural  history  and  eth- 
nology of  that  district. 

In  America,  Colonel  Gilder  is  going  to  resume 
his  work,  which  was  interrupted  last  winter.  He 
intends  to  return  to  Hudson  Bay,  and  to  start  on 
his  expedition  north  with  the  Eskimos  of  Wager 
River,  with  whom  he  became  well  acquainted 
at  the  time  of  Schwatka's  sledge-journey  to  King 
William  Land,  of  which  he  was  a  member.  He 
hopes  to  be  able  to  reach  Iglulik,  in  Fury  and 
Hecla  Strait,  in  the  spring  of  1888,  and  Lancaster 
Sound  in  the  summer  or  autumn  of  the  same 
year. 


NOTES  AND  NEWS. 

The  department  of    agriculture  has  issued  a 
paper  prepared  by  Professor  Riley,  on  the  defolia- 
tion of  shade-trees  in  Washington.      The  four 
principal  leaf-eaters  are  the  imported  elm-leaf 
beetle,  the  bag-worm,  the  white  marked  tussock 
moth,  and  the  fall  web-worm.    The  beetle,  Pro- 
fessor Riley  says,  has  done  much  mischief  in  the 
old  world.    It  was  first  imported  here  in  1837, 
and  its  earlier  destructive  attacks  were  notably 
about  Baltimore  and  New  Jersey.     The  bag-worm 
for  two  or  three  years  has  been  on  the  increase 
in  special  localities  in  Washington.      Speaking 
of  the  enemies  of  these  worms,  he  says,    ••  The 
'  pellets '  of  a  screech-owl  found  in  the  vicinity  of 
Baltimore  consisted  apparently  almost  entirely  of 
the  hairs  of  these  caterpillars,  proving  that  this  use- 
ful bird  has  done  good  service.     Perhaps  the  state- 
ment may  be  of  interest  that  this  little  owl  is  get- 
ting much  more  common  in  the  vicinity  of  cities  in 
which  the  English  sparrow  has  become  numerous, 
and  that  the  imported  birds  will  find  in  this  o  vl 
as  bold  an  enemy  as  the  sparrow-hawk  is  to  them 
in  Europe,  and  even  more  dangerous,  since  its 
attacks  are  made  toward  dusk,  at  a  time  when  the 
sparrow  has  retired  for  the  night,  and  is  not  as 
wideawake  for  ways  and  means  to  escape.     If 
our  two  cuckoos,  the  black-billed  and  yellow- 
billed  species,  could  be  induced  to  build   their 
nests  within  the  city  limits  or  in  our  parks,  we 
should   gain  in  them  two    very  useful  friends, 
since  they  feed  upon  hairy  caterpillars."  Speaking 
of  a  remedy  for    these  pests,    Professor    Riley 
says,  "It  so  happens,  fortunately,  that  there  is 
one  thoroughly  simple,  cheap,   and    efficacious 
remedy  applicable  to  all  four  of  these  tree-depreda- 
tors.    They  all  begin  their  work  very  much  at 
the  same  season,  or  as  soon  as  the  leaves  are  fairly 
developed ;     and    arsenical    mixtures   properly 
sprayed  on  the  trees  about  the  middle  of  May, 
and  repeated  once  or  twice  at  intervals  of  a  fort- 


night later  in  the  season,  will  prove  an  effectual 
protection  to  trees  of  all  kinds." 

—  A  committee  of  the  Association  of  German 
physicians  has  sent  a  circular  to  the  directors  of 
all  the  gymnasia  of  Germany,  asking  them  to  dis- 
suade students  from  adopting  the  medical  profes- 
sion. Accompanying  the  circular  are  statistics 
which  show  the  proportion  between  the  number 
of  physicians  licensed  each  year  and  the  number 
who  die  or  retire  from  the  profession. 

—  A  second  edition  of  Lancaster's  '  Liste  des 
observatoires  et  des  astronomes'  has  appeared. 
We  are  glad  to  learn  that  there  is  a  prospect  of 
further  editions  being  published,  as  they  may  be 
required  to  keep  pace  with  the  movements  of 
astronomers.  This  little  directory  will  be  found 
useful  not  only  by  astronomers,  but  by  booksellers 
and  others  who  may  wish  to  be  put  in  communi- 
cation with  the  astronomical  world.  The  index 
contains  about  a  thousand  names. 

—  Trubner  &  Co.  announce  the  first  volume  of 
the  ( Reports  of  the  Arcbeological  survey  of 
southern  India,  the  Amardvati  and  Jaggayyapeta 
Buddhist  Stupas,'  by  James  Burgess,  director-gen- 
eral of  the  Archeological  survey  of  India ;  to- 
gether with  transcriptions,  translations,  and  eluci- 
dations of  the  Dhauli  and  Jaugada  inscriptions  of 
Asoka,  by  Prof.  G.  Buhler,  Vienna.  Dr.  Burgess, 
the  director-general  of  the  Archeological  survey  of 
India,  is  just  finishing  a  volume  on  the  Amaravati 
and  Jaggayyapeta  Stupas,  illustrated  ♦by  more 
than  fifty  collotype  and  lithographic  plates  and 
numerous  woodcuts.  It  will  be  remembered  that 
the  second  part  of  the  late  Mr.  James  Fergueson's 
'  Tree  and  serpent  worship '  (now  out  of  print) 
dealt  with  the  marble  sculptures  brought  by  Col. 
C.  Mackenzie  and  Sir  Walter  Elliot  at  different 
times  from  the  Amaravati  Tope  or  Stupa,  and 
which  are  now  in  the  British  museum.  Dr. 
Burgess  spent  some  time  at  Amaravati  immedi- 
ately after  the  excavation  of  the  site  by  orders  of 
the  Madras  government,  where  he  made  further 
researches,  discovering  about  ninety  fresh  sculp- 
tures, and  forwarded  about  a  hundred  and  eighty 
slabs  to  the  Madras  government  museum,  which 
he  also  carefully  photographed.  On  the  spot  he 
made  many  drawings,  and  copied  all  the  Pali  in- 
scriptions, which  are  numerous,  and,  though 
short,  are  of  considerable  interest.  One  in  par- 
ticular he  discovered,  bearing  the  name  of  Pulu- 
mayi,  one  of  the  great  Andhra  sovereigns  of  the 
second  century,  which  is  of  the  utmost  value  in 
determining  the  age  of  the  Tope.  The  date  of 
the  monument  proves  to  be  earlier  by  about  a 
century  and  a  half  than  Mr.  Fergusson  had  esti- 
mated it ;  but  this  seems  to  be  solely  due  to  the 
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want  of  date,  when  the  latter  wrote,  by  which  to 
fix  the  age  of  the  Nasik  inscriptions  of  the  Andhra 
kings.  It  is  one  evidence  of  the  value  of  the  epi- 
graphical  researches  by  the  Archeological  survey 
that  they  enable  scholars  to  determine,  within 
so  very  narrow  limit?  as  Dr.  Burgess  is  understood 
to  prove,  the  age  of  so  interesting  a  monument  as 
this  of  Araar&vati.  At  Jaggayyapeta,  a  large 
Tillage  farther  up  the  Kistna  River,  and  close  on 
the  Hyderabad  frontier,  Dr.  Burgess  discovered 
another  ruined  Stupa.  This  is  also  described  and 
illustrated,  and  the  inscriptions  from  it  translated. 
Though  much  smaller  than  that  at  Amardvatf,  it 
proves  to  be  of  much  earlier  date  ;  and  its  very 
archaic  sculptures,  though  few  and  much  injured, 
are  of  the  greatest  interest  in  the  illustration  of 
early  Indian  art.  The  work  is  all  in  type,  and 
only  waits  the  completion  of  some  of  the  plates, 
which  may  be  expected  within  a  short  time. 

—  The  garbage  crematory  at  Wheeling,  W.Va., 
is  said  to  be  completed,  and  to  have  stood  the 
tests  which  have  been  applied,  to  the  satisfaction 
of  the  authorities.  Pittsburgh,  Penn.,  is  also  en- 
deavoring to  solve  the  difficult  problem  of  the  dis- 
posal of  garbage,  and  has  advertised  for  bids  to 
construct  furnaces.  We  regret  to  learn  that  the 
Milwaukee.  Wis.,  authorities  have  decided  to  re- 
move the  garbage  of  that  city  to  the  country,  and 
there  bury  it  in  the  ground.  Such  a  method  of 
disposal  is,  at  the  best,  unsanitary,  and  can  be  but 
a  temporary  relief. 

—  Dr.  Albert  Kellogg,  the  pioneer  botanist  of 
the  Pacific  coast,  and  the  last  surviving  charter 
member  of  the  California  academy  of  sciences,  died 
at  Alameda,  March  31,  1887. 

—  The  U.  8.  coast-survey  parties  on  the  Pacific 
coast  are  now  all  in  the  field.  Assistant  Pratt,  on 
the  west  coast  of  Washington  Territory,  will 
complete  the  astronomical  and  plane-table  recon- 
naissance from  Cape  Flattery  to  Gray's  Harbor, 
over  a  region  which  has  been  traversed  by  few 
persons,  and  has  been  absolutely  unsurveyed  ex- 
cept for  the  hydrographic  reconnaissance  made  by 
Captain  Alden  early  in  the  fifties.  The  preliminary 
astronomical  and  topographical  reconnaissance 
and  survey  along  the  coast  of  Washington  Terri- 
tory from  Columbia  River  to  Port  Orford,  under 
the  charge  of  Assistants  Rockwell  and  Dickens, 
will  also  be  completed  this  year.  The  magnetic 
apparatus  at  Los  Angeles  is  giving  splendid  re- 
sults, almost  unbroken  curves  having  been  main- 
tained at  this  station  for  several  years.  Every 
great  earthquake  which  has  occurred  has  affected 
the  magnetic  elements,  and  has  been  faithfully 
recorded,  some  of  the  waves  in  lines  of  the  record 
being  quite  remarkable.    The  steamer  Blake,  on 


her  way  from  the  Gulf  Stream  explorations  which 
have  been  in  progress  on  the  south  of  Key  West, 
will  call  at  Brunswick  harbor,  Georgia,  and  make 
an  examination  of  that  bar,  at  the  request  of  citi- 
zens interested  in  the  progress  of  the  port.  The 
Blake  will  also  stop  at  Cape  Fear,  and  will  make 
a  hydrographic  survey  in  that  vicinity,  where  re- 
markable changes  have  occurred  in  the  last 
twenty  years.  Two  topographic  parties  and  one 
hydrographic  party  are  now  at  work  on  the  coast 
of  Maine  in  the  vicinity  of  Cobscook  Bay.  The 
surveys  on  this  coast  are  rapidly  approaching 
completion. 

—  Commercial  Agent  Smith  reports  from  May- 
ence  that  the  peronospora,  which  is  a  pest  as 
rapacious  as  the  phylloxera,  has  made  its  appear- 
ance in  the  vineyards  of  Germany,  threatening  to 
accomplish  on  the  Moselle  and  Rhine  what  the 
phylloxera  has  failed  to  effect,— the  destruction 
of  the  vineyards  on  the  banks  of  those  rivers ; 
and  the  vine-dressers  are  filled  with  alarm  for  the 
future.  The  chamber  of  commerce  at  Coblenz 
has  called  the  attention  of  the  government  at 
Berlin  to  the  pest,  and  asks  that  the  remedy 
adopted  in  America,  of  burning  the  leaves  upon 
which  the  insect  has  fixed  itself,  be  employed  by 
the  police. 

—  The  navy  department  has  just  issued  a  fine 
submarine  cable  chart  of  the  world. 

—  The  U.  S.  fish  commission  sent  a  car  last 
week  with  4,000,000  shad-eggs  and  1.500,000  shad- 
fry  to  New  York  state  for  stocking  the  waters  of 
the  Hudeon  River. 

—  The  international  convention  just  ratified  by 
the  President,  securing  patentees  in  the  United 
States  the  right  to  take  out  patents  in  other  coun- 
tries at  any  time  within  seven  months  after  letters 
have  been  issued  to  them  by  our  government,  con- 
fers a  privilege  which  will  be  highly  valued  by 
inventors. 

—  Lieut.  John  P.  Finley  of  the  signal  office  has 
just  issued  a  new  publication  on  the  subject  of 
tornadoes. 

—  Gen.  A.  W.  Greely,  chief  signal  ofllceT,  has 
received  from  the  secretary  of  war  a  gold  medal 
presented  to  him  by  the  Paris  geographical  so- 
ciety, in  recognition  of  his  valuable  contributions 
to  the  knowledge  of  high  latitudes. 

—  In  May,  1887,  Messrs.  Ticknor  &  Co.  begin 
the  publication  of  a  set  of  handsome  and  con- . 
venient  paper-covered  volumes,  for  leisure-hour 
and  summer-day  reading,  to  be  made  up  of  some 
of  the  choicest  and  most  successful  novels  of  late 
years,  together  with  several  entirely  new  novels 
by  well-known  and  popular  writers.  They  will  be 
issued  regularly,  once  a  week,  for  three  months. 
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—  Prof.  W.  G.  Peck,  LL  D.,  is  writing  an 
4  Analytical  mechanics '  for  the  use  of  colleges 
and  scientiflc  schools,  embracing  the  course  as 
now  taught  at  the  School  of  mines,  Columbia 
college.  Messrs.  A.  S.  Barnes  &  Co.  will  publish 
it  in  the  early  summer. 

—  Messrs.  Ticknor  &  Co.  announce  for  publica- 
tion 'The  Nigricans.'  division  1  of  'The  social 
history  of  the  races  of  mankind.'  by  A.  Feather- 
mann  ;  also  *  The  Melanesians,'  division  2  of  '  The 
social  history  of  the  races  of  mankind/  by  A. 
Feathermann.  These  two  learned  volumes  are 
parts  of  the  great  group  which  was  begun  by  the 
publication  of  *  The  Aramaeans  *  two  years  ago. 
When  all  the  volumes  of  *  The  social  history  of 
the  races  of  mankind '  shall  have  been  published, 
the  work  will  be  found  to  be  a  comprehensive  his- 
tory of  universal  civilization,  embracing  not  only 
the  civilized  and  most  enlightened  nations  of  the 
earth  that  exist  now,  or  had  existed  in  the  re- 
motest ages,  but  treating  equally  of  savage  and 
barbarous  races,  tribes,  and  nations,  such  as  are 
historically  known  to  have  existed  in  ancient 
time,  and  such  as  exist  now  in  Africa,  Oceanica, 

* 

America,  in  the  north  of  Europe,  and  in  many 
parts  of  Asia. 


LETTERS  TO  THE  EDITOR. 

*m*The  attention  of  scientific  men  is  called  to  the  advantage* 
of  the  correepondence  column*  of  8CIBNCK  for  placing  promptly 
on  record  brief  preliminary  notice*  of  their  investigation*. 
Twenty  copie*  of  the  number  containing  hi*  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondent*  are  requeeted  to  be  a*  brief  a*  possible.  The 
tvriter'e  name  is  in  all  cases  required  as  proof  of  good  faith. 

The  cause  of  consumption. 

Ik  regard  to  the  so-called  '  theory  of  consumption' 
developed  by  Hambleton,  as  described  in  a  recent 
number  of  Science  (ix.  No.  221),  I  think  that  our 
knowledge  of  the  cause  of  tuberculosis  is  now  so 
definite  and  precise  that  communications  of  that  na- 
ture are  positively  pernicious,  if  not  made  with  more 
discrimination,  because  they  confound  the  cause  of 
the  disease  with  the  favoring  or  retarding  influences 
under  which  it  may  progress,  and  thus  draw  off  at- 
tention from  one  of  the  most  important  measures 
which  must  be  taken  to  guard  against  the  contraction 
and  perpetuation  of  the  disease. 

It  is  now  definitely  established  that  tuberculosis  is 
caused,  and  caused  alone,  by  the  presence  and  action 
.  in  the  body  of  the  bacillus  tuberculosis.  Tubercu- 
losis can  no  more  appear  in  the  body  without  the 
previous  entrance  of  the  bacillus  than  a  crop  of  corn 
can  spring  up  in  the  soil  without  the  previous  depo- 
sition in  some  manner  of  the  seed.  And  to  gravely 
discuss  the  probability  of  tuberculosis  originating  in 
the  body  from  any  set  of  conditions  not  associated 
with  the  bacillus  tuberculosis  is  precisely  analogous 
with  speculations  as  to  the  conditions  of  soil,  climate, 


etc.,  which  could  cause  a  crop  of  corn  to  spring  np 
spontaneously  in  a  field. 

As  your  correspondent  '  Medicus '  points  out, 
Hambleton's  array  of  facts  affords  strong  confirma- 
tory evidence  of  the  infectious  nature  of  the  disease, 
and  shows  the  important  influence  on  the  develop- 
ment and  progress  of  the  disease  of  certain  external 
conditions  of  individuals  and  people. 

Before  the  discovery  of  the  bacillus  tuberculosis, 
such  hypotheses  as  Hambleton's  were  frequently 
elaborated,  and  were  useful  as  the  best  which  could 
be  done  at  the  moment.  The  facts  upon  which  they 
were  based  are  still  more  useful  to-day,  but  conclu- 
sions from  them  should  not  be  permitted  to  assume 
a  false  relationship  to  the  real  causative  agent  in 
tuberculosis. 

At  present  it  does  not  seem  probable  that  tubercu- 
losis, when  once  definitely  established  in  the  body, 
can  be  successfully  combated  by  the  administration 
of  drugs  for  the  direct  destruction  of  the  bacilli,  al- 
though new  methods  of  treatment  based  upon  this 
possibility  are  frequently  suggested,  and  find  one 
after  another  a  short-lived  currency.  It  appears 
very  doubtful  whether  the  body  can  be  sufficiently 
saturated  with  any  form  of  germicide  to  insure  the 
complete  destruction  of  the  bacilli  without  destroy- 
ing the  life  of  the  individual. 

But,  on  the  other  hand,  much  has  been,  and  much 
more  may  still  be,  done  in  the  way  of  assisting  the 
cells  of  the  body  in  their  natural  warfare  against  the 
invaders ;  as  by  the  supply  of  suitable  foods  and  the 
furnishing  of  favorable  hygienic  and  climatic  con- 
ditions. Heredity  is,  without  doubt,  an  important 
element  in  the  origin  and  progress  of  the  disease, 
but  it  is  unquestionably  not  a  directly  etiological  but 
only  a  secondary  determining  or  accessory  factor. 

When  the  public  and  the  members  of  the  medical 
profession  are  sufficiently  impressed  with  the  over- 
whelming importance  of  the  primary  infection  of  the 
body  with  the  bacillus  tuberculosis — apparently  in 
most  cases  from  inhalation  with  dust  of  the  bacillus 
or  its  spores — in  the  causation  and  perpetuation  of 
the  disease,  and  are  thereby  led  to  urge  and  practise 
the  universal  destruction  or  disinfection  of  sputum 
and  all  other  discharges  from  tuberculous  individ- 
uals, we  shall  have  taken  the  first  step  towards  what 
appears  to  be  our  only  real  and  well-grounded  hope 
of  effectually  stamping  out  the  disease.  The  safe- 
guards which  we  provide,  or  ought  to  provide, 
against  the  invasion  of  Asiatic  cholera,  consist  in 
the  destruction  of  the  bacterium  which  causes  it, 
and  although  far  more  difficult  of  accomplishment, 
owing  to  its  constant  and  universal  presence,  this  is 
the  task  to  which  we  must  address  ourselves  in  the 
face  of  the  far  more  important  disease,  tubercu- 
losis. 

In  the  event  of  an  invasion  of  Asiatic  cholera,  we 
should  indeed  consider  and  attempt  to  guard  against 
those  conditions  which  seem  to  render  an  attack  of 
the  disease  more  likely,  such  as  digestive  disturb- 
ances, over-exertion,  etc.,  and  we  should  bring  all 
accumulated  experience  to  bear  upon  the  conduct  of 
the  disease  in  the  individual  to  a  successful  termina- 
tion. But,  after  all,  the  main  direction  of  our  ef- 
forts would  lie  in  precautions  against  its  spread,  and 
the  speedy  stamping-out  of  the  disease  by  rigid 
disinfection  of  all  excretory  material.  In  other 
words,  while  the  conduct  of  individual  cases  would 
not  be  neglected,  we  should  realize  that  in  the  wider 
task  of  total  eradication  lay  our  chief  duty. 
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Now  tuberculosis  is  domesticated  among  us,  and 
the  dramatic  and  absorbing  features  of  a  more  rapid- 
ly fatal  and  readily  acquired  disease  are  wanting ;  so 
that,  while  we  are  busying  ourselves  in  the  humane 
and  worthy  effort  to  help  the  stricken  individual, 
the  spread  of  the  disease  among  more  vulnerable 
persons  goes  steadily  on,  and  systematic  efforts  to- 
wards the  prevention  of  the  distribution  of  infec- 
tive material  are  almost  completely  ignored. 

Let  all  the  conditions  which  Hambleton  and 
others  urge  —  mistakenly,  I  think,  as  the  cause  of 
the  disease  —  be  fully  considered  and  guarded 
against:  let  climatic,  hygienic,  and  hereditary  in- 
fluences be  made  as  favorable  as  possible  ;  and  let 
the  influence  of  drugs  be  brought  to  bear  whenever 
and  however  they  safely  and  to  good  purpose  may. 
To  attend  to  these  things  is  the  duty  of  the  physi- 
cian. But  beyond  and  above  all  this,  is  the  problem 
of  the  total  eradication  of  the  disease.  Its  practical 
solution  may  and  probably  does  lie  far  in  the  future ; 
but  it  would  seem  unquestionable,  in  the  light  of 
modern  science,  that  any  systematic  and  intelligent 
effort  in  this  direction  must  be  based  first  of  all  on 
the  universal  recognition  of  the  fact  that  a  particular 
species  of  bacterium,  and  it  alone,  causes  tubercu- 
losis, although  there  are  hosts  of  most  important 
external  and  internal  conditions  which  favor  or  re- 
tard the  progress  of  bacterial  invasion. 

T.  Mitchell  Pbuddek,  M.D. 
New  York,  May  88. 


Bassariscus,  a  new  generic  name  in  mammalogy. 

Having  lately  had  occasion  to  do  with  the  quad- 
ruped commonly  called  Bassaris  astuta,  my  attention 
has  been  drawn  to  the  fact  that  the  generic  name  is 
pre-occupied  in  entomology.  It  is  said  to  have  been 
conferred  by  Hubner  upon  a  genus  of  lepidopterous 
insects,  1821  or  earlier.  There  being  no  synonyme  of 
the  mammalian  genus,  that  I  know  of,  a  new  name 
for  the  latter  seems  to  be  required.  The  above  may 
be  regarded  as  a  diminutive  of  one  of  the  several 
forms  of  a  Greek  word  meaning  fox,  and  the  two 
species  of  the  genus  may  be  known  as  Bassariscus 
astutus  and  B.  sumichrasti.  The  English  equivalent 
would  be  '  bassarisk,'  a  term  which  may  come  into 
use,  since  we  have  not  yet  any  single  word  in  the 
vernacular  as  the  name  of  the  animal.  As  to  the 
technical  name  of  the  family  of  bassarisks,  it  may  be 
observed,  that,  if  Bassaris  be  untenable  in  this  con- 
nection, then  so  is  Bassarididae.  The  first  tenable 
generic  name  in  this  family  is  doubtless  Bassaricyon 
of  Allen,  1876,  whence  it  would  appear  that  the 
proper  name  of  the  family  is  Bassaricyonidae. 

•  Elliott  Coceb. 

Smitnson.  Inst.,  Washington,  May  14. 


A  needed  invention  in  coal-mining. 

In  recommending  air-jigs  for  separating  coal  from 
slate,  I  fear  that  Mr.  Ludlow  (Science,  May  13)  is  on 
the  wrong  track.  Two  solids  are  readily  separated 
by  a  fluid  whose  specific  gravity  is  intermediate  be- 
tween theirs :  the  heavier  sinks,  the  lighter  floats. 
But  if,  as  is  usually  the  case,  we  must  employ  a  fluid 
lighter  than  either,  the  heavier  that  fluid  the  more 
ready  and  complete  the  separation :  hence  the  enor- 
mous disadvantage  under  which  air  Buffers  as  a  sepa- 
rating medium.  Air. jigs,  too,  would  probably  break 
the  coal  much  more  than  water. 


Coal  initially  dry  would  suffer  an  apparently  irrep- 
arable injury  from  absorption  of  water,  if  separated 
by  wet  jigging ;  but,  for  coal  initially  wet,  means 
for  using  the  waste  water  over  and  over  apear  to 
offer  a  more  promising  field  than  air-jigs. 

Henby  M.  Howk- 
Boston,  May  17. 

A  noteworthy  specimen  of  Devonian  lepido- 

dendron. 

A  noteworthy  specimen  of  Devonian  lepidoden- 
dron  (L.  primaevum  Rogers?)  has  recently  been 
added  to  the  New  York  state  museum  of  natural  his- 
tory at  Albany.  It  is  fifteen  feet  in  length  from  the 
roots  upward,  measures  thirteen  and  a  half  inches  in 
diameter  across  the  base,  three  inches  at  the  broken 
upper  extremity,  and  preserves  in  great  beauty  and 
perfection  the  cicatrices  of  the  leaves,  in  places  the 
narrow  elongate-lanceolate  foliage  and  the  delicate 
rootlets. 

The  fossil  was  discovered  in  the  Portage  arena- 
ceous shales  of  Naples,  Ontario  county,  N.T.,  by 
Mr.  D.  D.  Luther  of  Naples  and  Mr.  J.  M.  Clarke  of 
Albany ;  and  a  portion  of  it,  as  much  as  had  at  that 
time  been  excavated,  was  described  in  Bulletin  No. 
16  of  the  U.  S.  geological  survey.  The  continuation 
of  the  excavation  added  greatly  to  the  length  of  the 
specimen,  and  exposed  its  base  and  roots.  The 
trunk  has  been  flattened  in  the  shales  and  its  tissue 
reduced  to  coal,  but  in  its  present  condition  it  un- 
doubtedly offers  to  paleo-botanists  one  of  the  most 
striking  examples  known  of  this  genus  of  plants. 
It  is  interesting  to  observe,  that,  so  wide  a  variation 
exists  at  different  distances  from  the  base  in  the  ar- 
rangement of  the  cicatrices,  one  cannot  but  feel, 
upon  examining  the  fossil,  that,  if  it  had  been  found 
in  fragments  taken  from  different  spots,  it  would 
furnish  all  the  necessary  material  for  a  half-dozen 
distinct  species  of  lepidodendron,  according  to  prev- 
alent methods  of  determining  these  values.  More- 
over, towards  the  base  the  leaves  are  uniformly 
arranged  on  elevated  longitudinal  ridges,  as  in 
Sigillaria,  showing  nothing  of  the  quincunx  ar- 
rangement apparent  higher  up,  and  regarded  as  a 
diagnostic  character  of  lepidodendron.  In  this  re- 
gion also  the  longitudinal  ridges  are  interrupted  by 
a  series  of  varices  suggestive  of  an  equisetaceoua 
mode  of  growth. 

While  it  is  to  be  regretted  that  the  summit  of  the 
tree  has  been  lost,  it  is  a  fortunate  circumstance  that 
preserved  to  science  so  fine  an  example  of  Devonian 
forest-growth.  C. 

Albany,  May  18. 

The  Sonora  earthquake.. 

In  the  report  of  the  earthquake  sent  you  a  day  or 
two  ago,  I  think  an  error  was  made  in  the  time 
stated.  It  should  have  been  2.48  local  time,  and 
2.13  standard.  Additional  data  and  information  are 
at  hand,  which  I  have  not  had  time  to  carefully  con- 
sider, but  which  only  confirm  my  previous  assertions. 
There  was  no  great  loss  of  life  anywhere,  all  reports 
to  the  contrary  notwithstanding.  The  central  area  of 
disturbance  was  about  the  Front  eras  valley,  and  likely 
due  to  faulting.  No  eruptive  disturbance  has  re- 
liably been  reported,  and  I  can  only  iterate  my 
previous  assertion  concerning  volcanic  action. 

O.  E.  Goodfxllow. 
Tombstone,  A.  T.,  May  U. 
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POLITICAL  GEOGRAPHY  OF  CENTRAL 

AFRICA. 

The  development  of  Central  Africa  is  unparal- 
leled in  the  history  of  discoveries.  In  1877  its 
interior  was  totally  unknown,  and  in  1884  we  see 
the  powers  of  Europe  and  the  United  States  of 
America  meeting  in  a*  conference  to  settle  the 
affairs  of  this  district,  and  acknowledging  the 
young  Kongo  Free  State. 

In  September,  1876,  the  Association  interna- 
tionale  Af ricaine,  for  promoting  the  exploration  of 
Central  Africa  and  opening  it  to  commerce,  was 
founded  under  the  auspices  of  Leopold  II.,  king 
of  Belgium.  The  original  intention  of  this  as- 
sociation was  to  establish  stations  in  eastern 
Africa,  and  to  use  them  as  a  basis  for  further  ex- 
plorations in  Central  Africa  ;  but  when  the  news 
of  Stanley's  discovery  of  the  Kongo  route,  and  his 
reports  of  the  wealth  of  the  interior,  reached  Eu- 
rope, the  base  of  operations  was  at  once  trans- 
ferred to  West  Africa.  The  Comite*  d 'etudes  du 
Haut-Congo  was  founded  at  Brussels  in  Novem- 
ber, 1878,  and  Stanley  was  appointed  leader  of  its 
enterprises  and  expeditions. 

Stanley  reached  the  Kongo  in  1879,  and  at  once 
proceeded  to  establish  the  station  of  Vivi  at  the 
farthest  point  accessible  tasteamers.  In  January, 
1880,  this  work  was  finished,  and  he  started  on 
his  way  up  the  river.  The  route  from  Vivi  to 
Isangila  is  extremely  difficult,  the  river  being 
impassable  on  account  of  the  numerous  cataracts 
and  rapids,  and  the  land  being  intersected  by  deep 
gorges  and  valleys.  Though  a  single  traveller 
can  accomplish  the  distance  from  Vivi  to  Isangila 
in  six  days,  it  took  Stanley  eleven  months  to  get 
his  stores  and  the  sectional  steamboat  to  that 
place.  Steep  declivities  had  to  be  graded  and 
rocks  to  be  blasted  before  he  was  able  to  carry 
his  bulky  luggage  to  Isangila,  which  plac%  was 
reached  in  December,  1880.  From  here  he  pro- 
ceeded on  the  river  to  Manjanga,  where  the  third 
station  was  established  in  May,  1881.  In  July, 
Stanley  Pool  was  reached. 

Meanwhile  Savorgnan  de  Brazza  bad  started 
from  the  Ogove,  reached  Stanley  Pool,  and  in- 
duced Makoko,  the  chief  of  the  Bateke,  to  accept 
the  French  protectorate.  Though  Stanley's  inten- 
tions were  thus  forestalled  by  the  enterprising 


French  officer,  he  did  not  hesitate  to  establish  his 
fourth  station,  Leopoldville,  on  the  left  bank  of 
the  Kongo,  in  order  to  save  this  section  from  the 
encroachment  of  the  French.  In  December,  1881, 
the  first  steamer  floated  on  the  upper  Kongo,  and 
no  further  obstacle  lay  between  Stanley  Pool  and 
Stanley  Falls.  In'  1882,  Stanley  established  the 
station  of  Mswata,  opposite  Brazza's  purchases, 
and  visited  Lake  Leopold.  In  order  to  prevent 
the  French  laying  hold  on  the  lower  Kongo,  he 
sent,  in  1882  and  1883,  several  expeditions  into 
the  district  north  of  the  lower  Kongo,  where 
stations  were  established  and  land  purchased.  In 
1883  the  steamer  proceeded  to  Stanley  Falls,  and 
the  stations  of  Aruvimi  and  Stanley  Falls  were  or- 
ganized. Meanwhile  the  Cotnite  d'6tudes  du  Haut- 
Congo  had  assumed  the  name  of  the  '  Association 
internationale  du  Congo,'  and  at  the  same  time 
diplomatic  negotiations  began  in  order  to  obtain 
the  recognition  of  its  possessions  by  the  European 
powers. 

When  the*  results  of  Stanley's  activity  became 
known,  France  and  Portugal  claimed  large  tracts 
of  land  in  which  the  association  had  established 
its  factories.  Brazza  claimed  the  left  bank  of  the 
river  from  the  mouth  of  the  Kuango  to  Stanley 
Pool  as  belonging  to  Makoko's  territory,  and 
Portugal  maintained  its  old  claim  to  the  coast  as 
far  north  as  latitude  5°  12'  south.  The  first  to 
recognize  the  possessions  of  the  Kongo  association 
were  the  United  States,  which  made  a  treaty  with 
the  association  in  April,  1887.  As  all  commercial 
nations  were  interested  in  preventing  a  single 
power  from  getting  control  of  the  mouth  of  the 
Kongo  and  the  rich  countries  of  Central  Africa,  a 
conference  was  held  in  Berlin,  the  result  of  which 
was  the  recognition  of  the  association  as  the 
'  Kongo  Free  State.'  The  negotiations  for  deter- 
mining the  boundaries  of  the  state  were  not  in- 
cluded in  the  programme  of  the  conference,  but 
were  settled  between  the  single  states  and  the  as- 
sociation. In  February,  1885,  a  treaty  with  France 
was  made  at  Paris,  and  the  new  state  recognized 
by  France.  According  to  the  stipulations  of  the 
treaty,  France  received  the  right  bank  of  the 
Kongo  from  Stanley  Pool  to  Manjanga,  and  the 
coast  as  far  south  as  the  mouth  of  the  Chiloango. 
On  the  other  hand,  France  relinquished  its  claim 
on  the  left  bank  of  the  Kongo.  In  the  same 
month  an  understanding  with  Portugal  was 
reached.  Portugal  received  the  south  bank  of 
the  mouth  of  the  Kongo,  while  the  association 
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kept  twenty-three  miles  of  coast  line  on  the  north 
side  of  the  Kongo. 

At  the  conference  the  neutrality  of  the  new 
state  was  guaranteed  by  the  powers,  the  right  of 
tbe  single  states  to  declare  their  colonies  in  Cen- 
tral Africa  as  neutral  in  case  of  a  war  was  estab- 
lished, and  free  trade  was  declared  in  the  Kongo 
basin  and  the  adjoining  territory  from  the  Atlan- 
tic to  the  Pacific  Ocean.  Thus  a  great  step  for- 
ward in  the  development  of  Central  Africa  was 

After  the  consolidation  of  the  Kongo  Free  State, 
the  European  powers  defined  the  much-disputed 
boundaries  of  their  colonies  by  special  treaties. 
The  Portuguese  territory  north  of  the  mouth  of  the 
Kongo  was  enlarged  by  a  treaty  between  France 
and  Portugal,  May  10,  1886,  and  the  northern 
boundary-line  between  French  and  German  terri- 
tory was  fixed  on  Dec.  24,  1885.  It  was  only  a 
few  weeks  ago  that  the  doubtful  boundary-line  on 
tbe  east  side  of  the  French  possessions,  which  was 
originally  between  the  Likoma  and  the  Obangi, 
was  determined.  The  French  territory  extends  now 
to  the  Obangi  River.  After  Germany  had  taken 
possession  of  Kamerun,  its  claims  came  into  con- 
flict with  those  of  England.  In  July  and  August 
last  it  was  decided  that  a  line  from  the  great  bend 
of  the  Calabar  (Cross)  River  to  Jola  on  the  Benue 
should  form  the  boundary  between  the  two  colo- 
nies. By  this  treaty  the  navigable  Niger  and 
Benue,  which  form  the  best  route  into  the  interior 
of  West  Africa,  came  into  the  possession  of  the 
English.  In  East  Africa  we  find  the  posses- 
sions of  the  German  East- African  company,  which 
are  under  the  protectorate  of  Germany.  A  conse- 
quence of  their  purchases  was  the  conference  of 
England,  Germany,  and  France  in  December, 
1885,  to  determine  the  extent  of  the  sultanate  of 
Zanzibar.  This  question  was  settled  by  an  ex- 
change of  notes  on  the  1st  of  November,  1886, 
The  principal  point  of  this  agreement  was  the  de- 
termination of  a  line  separating  future  claims  of 
both  states.  This  line,  which  runs  from  Ihe  coast 
to  the  Victoria  Nyanza,  may  be  seen  on  the  ac- 
companying map.  South  of  the  German  posses- 
sions, tbe  Kongo  Free  State,  and  the  French  pos- 
sessions, the  African  coasts  belong  to  Portugal. 
The  extent  of  its  possessions  towards  tbe  interior 
is  not  limited  by  a  boundary-line  acknowledged 
by  the  powers.  Germany  may  raise  a  claim  to 
the  country  south  of  the  Kongo  Free  State,  which 
is  almost  exclusively  known  through  the  explora- 
tions of  German  travellers. 

Oar  notes  on  the  political  geography  of  Central 
Africa  would  be  incomplete  without  a  description 
of  tbe  states  of  the  natives.  Though  a  great  part 
of  Central  Africa  consists  of  small  communities 


which  do  not  form  large  states,  we  find  several 
extensive  empires,  and  several  others  have  been  de- 
stroyed since  the  Europeans  invaded  the  country. 
Tbe  peoples  of  Africa  are  frequently  changing 
their  habitations :  large  empires  which  are  kept 
together  by  an  energetic  king,  fall  to  pieces,  and 
new  ones  take  their  place.  Several  large  states, 
however,  have  existed  for  a  long  period.  The 
most  extensive  of  these  is  the  empire  of  Muata 
Yamvo  in  Lunda.  His  residence  is  Mussumba. 
Tbe  government  is  feudal,  there  being  a  number 
of  sub-chiefs  who  govern  their  own  territories  in- 
dependently, but  must  send  tribute  to  the  Muata 
Yamvo,  and  have  to  follow  him  in  case  of  war. 
So  long  as  they  conform  to  these  obligations,  the 
tributary  states  are  independent,  and  the  Muata 
Yamvo  does  not  even  interfere  with  the  election 
of  a  successor  in  case  one  of  the  chiefs  dies.  Sev- 
eral relatives  of  these  sub-chiefs,  however,  must 
live  in  the  Muata  Yamvo's  residence,  being  kept 


srim  or  centum.  ifriCa  (aooordinx  to  Fr.  KMiel). 

there  as  a  kind  of  hostage.  Besides  the  Muata 
Yamvo,  an  unmarried  woman  called  the  Luko- 
kesha  has  a  position  of  high  rank  in  the  state. 
The  Muata  Yamvo  and  the  Lukokesha  are  elected 
by  a  council,  and  the  election  of  either  of  them 
must  be  confirmed  by  tbe  other.  The  court  of  tbe 
Muata  Yamvo  consists  of  a  number  of  councillors 
and  an  aristocracy.  Tbe  whole  people  is  called  to 
an  assembly  to  decide  on  war  or  peace  and  other 
important  public  affairs. 

Similar  to  the  constitution  of  this  state  are  those 
of  most  other  African  states,  —  despotism  com- 
bined with  an  oligarchy.  The  empires  of  Kongo, 
Angola,  and  Loango,  near  tbe  mouth  of  the  Kongo, 
hod  a  similar  form  of  government;  Angola  and 
Loango  were  probably  tributary  to  the   king  of 

The  history  of  the  Watuta  in  East  Africa  shows 
the  origin  of  the  slates  of  that  region,  so  far  as 
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they  are  under  the  influence  or  Zulu-like  tribes. 
Between  Lake  Nyassa  and  the  Rovuma  we  find 
the  Wahiyao,  and  on  the  plateaus  west  of  the  lake 
the  Maviti,  both  warlike  tribes  closely  related  to 
the  Matabele  and  Zulu.  About  1640  the  Watuta, 
who  were  a  sub-tribe  or  the  Maviti,  separated 
from  the  main  body  on  a  predatory  excursion 
which  extended  far  north.  They  came  to  Urori, 
and  after  a  war  of  five  months  with  the  strong 
and  warlike  tribe  of  that  country,  the  Warori, 
being  unable  to  subdue  them,  went  north-west, 
aud  made  war  upon  the  inhabitants  of  Ujiji. 
Thence  they  turned  north-east,  fought  with  the 
Wabua  and  Warundi,  and  reached  the  Victoria 
Nyanza,  where  they  remained  for  several  years. 
They  did  not  settle  permanently,  but  returned  to 


The  position  of  Europeans  in  the  equatorial 
province  has  become  very  difficult  through  the 
hostility  of  the  king  of  Uganda.  While  Mtesa, 
the  last  king,  was  friendly  to  the  Europeans,  his 
successor,  Hwanga,  has  prevented  them  from  pass- 
ing his  land,  and  tbe  death  of  Bishop  Hannington 
is  due  to  him.  At  the  present  time  be  keeps 
Emin  Fasha  and  his  companions  from  Zanzibar. 
and  his  attitude  compelled  Stanley  to  take  the 
Kongo  route.  A  brief  account  of  this  region, 
which  is  so  frequently  mentioned  in  reports  from 
Africa,  may  be  of  interest. 

Formerly  the  large  empire  Kitara  occupied  tbe 
whole  region  between  the  Victoria  Nyanea  and 
Mvut.an  Nsige.  In  course  of  time  it  had  the  same 
fate  as  most  other  African  states  :  it  was  divided 


Usambara  and  Ugoruba,  where  Mi  ram  bo  founded 
the  empire  which  has  bo  frequently  been  described 
by  European  travellers.  The  development  of  this 
tribe  to  a  powerful  kingdom  is  characteristic  of 
the  unsteadiness  of  African  states,  the  existence 
of  which  greatly  depends  on  the  personality  of 
the  chief. 

In  north-eastern  Central  Africa  we  find  the 
Galla,  Massai,  and  Wahuma.  These  are  warlike 
tribes  of  herdsmen  who  have  subdued  the  agricul- 
tural tribes  which  formerly  possessed  these  dis- 
tricts. The  Galla  states  are  remarkable  for  the 
democratic  character  of  their  constitution.  The 
chiefs  are  elected  for  eight  years,  and  their  power 
is  limited  by  a  council.  Tbey  have  no  residence, 
but  must  continuously  travel  from  one  village  of 
the  tribe  to  the  other  to  settle  disputes  and  per- 
form other  duties  belonging  to  the  office. 


ESI  (ncocinling  to  SUioloy). 

into  several  smaller  kingdoms,  but  every  one  of 
these  is  still  powerful.  Uganda,  Unyoro,  Karagwe, 
and  Usinja  are  fragments  of  tbe  old  empire.  The 
inhabitants  of  the  land  belong  to  two  different 
races,— the  agricultural  Waganda,  and  the  Wa- 
huma, who  are  herdsmen.  Tbe  royal  family  be- 
longs to  the  Wahuma,  who  keep  apart  from  the 
Waganda,  have  a  language  of  their  own,  and  live 
in  separate  villages.  The  Waganda  are  chocolate- 
colored,  and  have  short  woolly  hair.  The  Wahuma 
are  of  a  far  lighter  complexion.  They  have 
straight  noses,  thin  lips,  and  large  lustrous  eyes. 
The  traditions  of  the  Wahuma  refer  to  their  im- 
migration from  the  north,  and  their  anthropo- 
logical features  agree  with  this  statement,  they 
being  very  similar  to  the  Galla. 

The  power  of  Uganda  is  principally  due  to  its 
military  organization.     The  population  < 
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of  four  classes,  —  slaves,  peasants,  sub-chiefs,  and 
chiefs.  The  peasants,  who  are  the  main  body  of 
the  population,  form  the  army.  The  sub-chiefs, 
who  are  elected  from  among  the  peasants,  govern 
the  provinces,  and  have  the  command  of  a  certain 
number  of  soldiers.  They  are  responsible  to  the 
Wakungu,  the  chiefs.  These  form  a  council,  which 
in  reality  decides  the  affairs  of  the  state.  Every  one 
of  the  chiefs  must  live  three  months  out  of  every 
year  at  the  residence  of  the  king.  Thus  the  state 
is  thoroughly  centralized,  and  the  government 
has  as  much  influence  on  the  borders  of  the  state 
as  in  the  central  provinces.  If  war  is  decided 
upon,  the  war-drums  are  beaten,  and  the  whole 
army  assembles  before  the  royal  palace.  In  time 
of  peace  the  Waganda  wear  a  toga  made  of  barf ; 
but  in  time  of  war  they  lay  it  aside,  paint  their  faces 
white  and  red,  and  go  into  the  battle  naked,  with 
the  exception  of  a  piece  of  cloth  wound  around  the 
loins.  Their  weapons  are  beautiful  spears  with 
points  more  than  a  foot  long,  and  oval  shields  of 
light  wood  covered  with  twigs  and  having  a  boss 
in  the  centre.  Besides  the  spears,  they  use  pow- 
erful bows,  and  poisoned  arrows  with  formi- 
dable barbs.  It  is  the  privilege  of  the  king  to 
bear  a  copper  lance.  Armed  with  two  of  these 
lances,  and  wearing  his  shield,  he  stands  before 
the  entrance  of  his  palace,  surrounded  by  the 
chiefs,  and  gives  his  orders  to  the  army.  The 
palace  is  built  of  reeds  and  straw,  and  is  about  a 
hundred  feet  long,  the  roof  resting  on  heavy  tim- 
bers. The  accompanying  sketch  shows  the  hall  in 
which  Mtesa  gave  his  audiences,  and  where  Stan- 
ley met  him.  A  large  fleet  of  canoes  which  the 
Waganda  have  on  the  Victoria  Nyanza  makes 
their  army  still  more  powerful.  Some  of  their 
canoes  carry  as  many  as  forty  men,  and  it  is  said 
that  from  sixteen  to  twenty  thousand  men  can 
be  transported  by  the  whole  fleet. 

This  powerful  nation  is  strong  enough  to  shut 
off  the  region  north  of  the  Victoria  Nyanza,  and 
to  prevent  the  passage  of  caravans  through  its  ter- 
ritory. The  distrust  of  the  new  king  Mwanga  hin- 
ders the  work  of  European  explorers  and  mission- 
aries just  as  much  as  the  friendliness  of  Mtesa 
had  helped  them.  Though  the  kingdom  has  been 
for  two  generations  in  contact  with  Arabs,  and 
later  on  with  whites,  it  has  retained  its  independ- 
ence and  power. 


PHYSICAL  GEOGRAPHY  OF  CENTRAL 

AFRICA. 

The  map  of  Central  Africa  which  accompanies 
the  present  number  shows  the  river  system  of  the 
Kongo,  the  head  waters  of  the  Nile,  and  East 
Africa*    This  part  of  the  continent  forms  one  of 


the  large  plateaus  which  give  Africa  its  peculiar 
character.  An  immense  highland  occupies  the 
continent  south  of  a  line  drawn  from  Abyssinia  to 
the  Niger.  Its  rim  is  formed  by  mountain-ranges, 
which  fail  off  in  terraces  toward  the  sea.  A  de- 
pression indicated  by  the  valleys  of  the  Kunene 
and  Zambezi  separates  the  plateau  of  South  Africa 
from  that  of  Central  Africa.  The  eastern  side  of 
the  latter  consists  of  a  number  of  high  mountain- 
ranges  and  plateaus.  The  highlands  of  the  Bang- 
weolo  and  Nyassa  lakes,  which  are  from  4,000  to 
5,000  feet  high,  extend  to  the  caravan  route  lead- 
ing through  Unyamwesi.  Its  descent  towards  the 
Zambezi  is  very  steep,  while  iu  the  north-west 
it  gradually  falls  off  towards  the  plateau  of  the 
Kongo  basin.  Lake  Bangweolo,  which  occupies 
the  south-western  portion  of  the  highland,  is 
3,700  feet  high.  North  of  Unyamwesi  the  land 
rises  to  the  mountainous  district  of  the  Victoria 
Nyanza  and  Muta  Nsige,  which  attains  a  height 
of  11,000  feet  in  the  mountains  of  Karagwe  and 
Ruanda,  west  of  the  Victoria  Nyanza.  East  of 
this  region  enormous  volcanoes  indicate  the  edge 
of  the  plateau,  the  Kilima  Njaro  rising  to  19,000 
feet,  and  the  Keniato  16,000  feet,  in  height.  North- 
east of  the  Victoria  Nyanza  we  find  the  highlands 
of  Abyssinia. 

This  mountainous  district  contains  the  sources 
of  all  the  rivers  of  Central  Africa  except  the  south- 
ern tributaries  of  the  Kongo,  which  come  from 
the  swamps  on  the  watershed  between  the  Kongo 
and  Zambezi.  The  latter  river  drains  the  southern 
slope  of  the  plateau.  Numerous  small  rivers, 
among  which  the  Rovuma  and  Rufiji  are  the  nioet 
important,  descend  from  its  eastern  slope :  the 
lofty  mountains  of  Karagwe  feed  the  sources  of 
the  Nile,  and  the  Kongo  has  its  origin  on  the 
western  side  of  these  highlands. 

The  large  lakes  which  collect  the  head  waters 
of  all  these  rivers  are  characteristic  of  this  part  of 
Africa.  Steep  mountains  surround  the  stormy 
Lake  Nyassa,  which  occupies  a  long  and  deep  val- 
ley on  the  southern  side  of  the  plateau.  The  large 
basin  of  the  Victoria  Nyanza  is  in  part  surrounded 
by  low  hills,  and  filled  with  many  islands,  but  on 
its  western  side  the  steep  mountains  of  Karagwe 
reach  to  its  shore.  This  lake  and  the  Mvutan  Nsige 
are  the  collecting  basins  of  the  White  Nile.  From 
the  Victoria  Nyanza,  which  is  4,100  feet  high,  the 
Nile  descends  1,850  feet,  until  it  reaches  the 
Mvutan  Nsige,  2,750  feet  above  the  level  of  the 
sea. 

The  Tanganyika  is  situated  on  the  western 
slope  of  the  highlands,  and  sends  its  water  by  the 
Lukuga  into  the  Kongo.  When  the  rivers  belong- 
ing to  the  Kongo  system  have  descended  the  ter- 
races forming  the  eastern  rim  of  the  highland, 
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they  flow  slowly  towards  the  west  coast,  unob- 
structed by  rapids  or  cataracts  until  they  reach 
the  western  rim  of  the  plateau.  Here  the  mighty 
Kongo  and  the  smaller  river  rush  down  its  steep 
side  in  roaring  rapids  and  cataracts. 

The  character  of  this  district  depends  to  a  great 
extent  upon  the  meteorological  phenomena,  par- 
ticularly on  the  amount  of  rainfall.     North  and 
south  of  the  district  included  between  latitudes 
20*    north   and    20°   south,    the   aridity   of  the 
climate,  which   is  due  to  the  trade-winds,  pro- 
duces the  vast  deserts  and  steppes  of  the  Sahara 
and  Kalahari.    In  the  parts  adjoining  the  equator 
we  find  rainy  and  dry  seasons  interchanging.     On 
the  west  coast  the  climate  is  influenced  by  the 
prevailing  south-westerly  winds,  which  tend  to 
lower  the  temperature,  particularly  as  they  blow 
from  the  cold  Benguela  current.     The  isothermal 
lines  on  the  west  coast  approach  the  equator  much 
nearer  than  do  those  on  the  east  coast.    There 
are  two  seasons,  —  the  cool  and  foggy  one,  which 
has    no    thunder-storms;    and    the   hot,    rainy 
season.     The  dry  season  begins  towards  the  end 
of  May,  and  laste,   in  the  southern  parts  until 
August,  in  Loango  until  the  middle  of  October. 
Farther  north,  at  Gabun,  the  dry  season  lasts  from 
June  until  the  middle  of  September,  but  slight 
showers  of  rain  occur  in  all  months.     During  this 
season  a  whitish  haze  obscures  the  sun  :  early 
in  the  morning  thick  fogs  cover  the  land,  and  the 
dew  is  very  plentiful.     The  fog  produces  a  driz- 
zling rain,  which  is  of  great  importance  for  the 
development  of  the  vegetation.     While  the  west 
coast  south  of  the  equator  has  little  rain,  the  east 
coast,  which  is  under  the  influence  of  the  south- 
easterly trade* winds,  is  very  damp.     From  May 
until  October   south-westerly  winds   prevail    on 
this  coast,   while  later  on  the  trade- winds  are 
blowing.     The  latter  come  from  the  warm  Mo- 
zambique current,  and  are  saturated  with  vapor, 
which  is  precipitated  on  the  mountain-ranges  of 
the  east  coast.     Throughout  the  interior,  summer 
rains  prevail,  but  near  the  tropic  of  Capricorn  the 
amount  of  rain  is    decreasing.      Owing  to  the 
humidity  of  the  climate,  the  rivers  are  very  numer- 
ous,  and  carry  great  volumes  of   water.      The 
watersheds  of  the  whole  district  are  very  indis- 
tinct; the   head  waters  of  the  Welle  and  Nile, 
and  those  of   the  Sankuru-Kasai  and  the  Zam- 
bezi systems,  being  in  close  proximity,  and  not 
separated  by  elevations.     The  same  is  probably 
the  case  between  the  Welle  and  Shari,  and  until 
quite  recently  we  did  not  know  whether  the  Welle 
belonged  to  the  Kongo  or  to  the  Tsade  system. 
The    6wamps   and    lakes    at    the   head    of    the 
Kasai  probably  form  a  bifurcation  between  that 
river  and  the  Zambezi :  according  to  Livingstone, 


the  Dilolo  Lake  has  a  northern  and  a  southern 
outlet. 

The  ba6in  of  Lake  Bangweolo,  and  its  outlet, 
the  Luapula,  may  be  considered  the  source  of  the 
Kongo,  but  the  Lualaba  is  not  inferior  to  it  in 
size  :  and   after  both  rivers  have  joined,  above 
Nvangwe,  the  Kongo  carries  a  great  volume  of 
water.     Below  Stanley  Falls  the  Lubilash  and 
Ubinji  join  it,  and  the  river  takes  a  westerly  di- 
rection.  It  is  a  characteristic  feature  of  the  Kongo 
basin,  west  of  longitude  25°  east,  that  all  rivers 
take  a  westerly  direction.     In  the  north  we  have 
the  Welle-Makua,  with  its  mighty  tributaries  the 
Werre  and    Mborau.      This   river,   which    very 
probably  empties  into  the  Obangi,  is  one  of  the 
most  important  tributaries  of  the  Kongo  ;  but  the 
Sankuru  system,  which  drains  the  southern  por- 
tion of  the  basin  from  longitude  15°  to  25°  east, 
is  not  inferior  to  it.     During  the  early  time  of 
African  travels,  news  reached  us  of  the  enormous 
Lake  Sankuru,   which  at  last  proved  to  be  the 
river  system,  which  is  now  tolerably  well  known. 
The  Sankuru  has  its  source  near  the  foot  of  the 
western  slope  of  the  East  African  highland,  which 
is  indicated  by  the  numerous  lakes  of  the  upper 
Lualaba.     As  far  as  latitude  5°  south  it  runs  in  a 
northerly  direction,  and  then  turns  to  the  west. 
We  are  not  sufficiently  acquainted  with  the  relief 
and  geology  of  Central  Africa  to  understand  why 
the  numerous  rivers  running  south  and  north  very 
close  to  each  other  suddenly  take  a  westerly  turn 
in  this  latitude.     In  the  most  central  parte  of  the 
Kongo  basin,  which  is  situated  between  the  San- 
kuru and  Mbomu,  this  is  the  predominating  direc- 
tion.    Among  the  tributaries  of  the  Sankuru,  the 
Lubilash,   Kasai-Lulua,    and    Kuango,    with  its 
tributaries,  carry  the  greatest  volume  of  water. 
It  seems  that  the  north  and  south  direction  of  the 
western  part  of  the  Kongo  is  caused  by  its  ap- 
proach to  the  western  watershed.    It  is  doubtful 
whether  the  Kadei  and  Nana,  which  are  known 
by  Flegel's  inquiries  in  Adamaua,  belong  to  the 
Kongo  system.     Here  is  the  part  of  Africa  which 
is  least  known.     The  coast  tribes,  for  fear  of  losing 
the  trade  between  the  interior  and  the  coast,  pre- 
vent explorers  entering  the  continent,  and   no 
traveller  has  reached  that  district  either  from  the 
Tsade  basin  or  from  the  Welle-Nile    watershed. 
Besides  this,   the  country  east  and  west  of  the 
Kongo  above  Stanley  Falls  is  unknown,  and  so  is 
the  territory  north-east  of  the  Victoria  Nyanza. 

The  central  depression  between  the  plateaus  of 
Central  and  North  Africa  is  indicated,  by  the 
Shari  and  Bar-el-Arab.  The  upper  part  of  the 
former  is  still  unknown,  the  south  and  north  trib- 
utaries of  the  latter  having  been  the  field  of 
Schweinfurth'8,  Junker's,  Lupton's,  and  Emin's 
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explorations.  On  the  west  side  we  find  high 
mountains  in  Adamaua,  —  which  probably  form 
the  north-western  corner  of  Central  Africa,  — 
and  the  volcanic  Kamerun  Mountains,  which  lie 
on  one  line  with  those  of  S.  Thome  and  Anno 
Bon. 


THE  PEOPLE  OF  CENTRAL  AFRICA. 

The  northern  boundary  of  the  Bantu  language, 
to  which  almost  all  tribes  and  nations  of  Central 
Africa  belong,  is  a  line  running  from  Kamerun  to 
the  outlet  of  the  Mvutan  Nsige,  including  the 
Victoria  Nyanza,  thence  turning  south  to  the  Kili- 
ma  Njaro,  and  reaching  the  coast  in  about  latitude 
1°  south.  As  compared  with  the  large  area  oc- 
cupied by  dialects  of  this  linguistic  stock,  the  ex- 
tent of  other  languages  is  very  limited.  Those  of 
the  negroes  of  the  upper  Nile,  the  Niam-Niam 
and  Manghatu,  the  Galla,  and  also  those  of  the 
Benue  and  Central  Sudan,  do  not  belong  to  this 
stock;  and  it  is  impossible,  with  our  present 
knowledge,  to  classify  them  properly. 

The  anthropologist  finds  even  greater  difficulty 
in  classifying  the  races  of  Africa  than  the  lin- 
guist, for  the  different  types  of  African  people 
are  connected  by  numerous  links.  There  are  only 
a  few  places  where  a  characteristic  difference  in 
appearance  may  be  observed.  As  one  instance  we 
mention  the  remarkable  light  tribes  of  the  Welle- 
Nile  watershed,  —  the  Niam-Niam  and  Mang- 
batu,  and  the  scattered  dwarfs  of  Central  Africa. 
In  comparing  the  ethnological  peculiarities  of  the 
Niam-Niam  with  those  of  their  neighbors,  it  strikes 
us  that  the  Fan  or  Mpongwe,  who  invaded  the 
Gabun  region  from  the  east,  are  very  similar  to 
them,  and  that  their  characteristic  throwing-knife 
is  found  in  southern  Adamaua,  and  in  slightly 
differing  forms  over  the  whole  area  north  of  the 
Kongo. 

The  dwarfish  Mucassequere  of  the  Kuando, 
south  of  Lunda,  the  Watwa  of  the  southern 
Kongo  basin,  the  Akka  of  the  Welle,  and  several 
other  West  African  tribes,  are,  in  their  anthro- 
pological appearance,  very  similar  to  the  Bush- 
men of  South  Africa.  Their  height  is  about  four 
and  a  half  feet,  they  are  of  a  yellowish  com- 
plexion, and  have  woolly  hair.  The  scattered  oc- 
currence of  these  tribes  all  over  Central  Africa 
makes  it  very  probable  that  they  inhabited  the 
whole  country  before  the  invasion  of  the  Bantu. 
Their  languages  are  little  known,  but  all  of  them 
seem  to  have  adopted  to  a  great  extent  that  of 
the  people  with  whom  they  live.  They  do  not 
till  the  soil,  but  live  almost  exclusively  as  hunters. 

The  majority  of  the  negroes  live  on  the  prod- 
ucts of  agriculture  and  stock-raising.      There  are 


no  tribes  without  agriculture  in  Central  Africa, 
except  the  dwarfish  Watwa  and  Akka.  Though 
their  implements  are  very  simple,  they  clear  the 
dense  woods,  and  fence  in  their  fields.  Hirse  is 
the  most  important  grain  they  grow.  It  is  culti- 
vated in  all  parts  of  Africa.  Sorghum,  manioc, 
and  batatas  are  grown  in 'the  lower  countries, 
maize  and  pulse  on  the  highlands.  In  Uganda, 
bananas  are  the  principal  food.  Stock-raising  is 
the  favorite  occupation  of  many  East  African 
tribes.  The  herdsmen  are  frequently  warlike  na- 
tions who  have  subdued  agricultural  tribes.  The 
Galla,  Wahuma,  and  Watuta  have  founded  em- 
pires of  this  kind.  On  the  upper  Nile  the  natives 
are  engaged  in  both  stock-raising  and  agriculture. 
Cattle,  sheep,  goats,  dogs,  and  poultry  are  raised 
by  these  people. 

The  most  remarkable  industry  of  Africa  is  that 
of  iron-working,  which  is  known  in  all  parts,  the 
Bushmen  alone  being  unacquainted  with  it  when 
they  became  known  to  the  Europeans.  The  Afri- 
cans know  how  to  obtain  the  iron  from  the  ores, 
and  manufacture  beautiful  implements  of  it.  Be- 
sides iron,  they  manufacture  copper  implements 
and  make  copper  and  iron  wire.  The  negroes  do 
not  know  how  to  tan  skins,  but  soften  them  by 
scraping  and  beating  ;  neither  do  they  practise  the 
art  of  joining  wood  ;  while  carving,  plaiting,  and 
weaving  are  highly  developed. 

The  civilization  of  the  negroes  is  not  at  all  a 
low  one.  Their  mode  of  life,  their  industry,  and 
their  political  institutions  are  ample  proof  of  this. 
Large  empires  founded  by  men  excelling  in  intel- 
ligence and  character,  and  extensive  migrations  of 
energetic  nations,  are  characteristic  of  its  history. 
The  observations  of  all  explorers  show  that  arts 
and  industry  are  far  more  developed  in  the  in- 
terior than  near  the  coast.  Here,  as  everywhere 
else,  the  contact  with  nations  of  a  higher  civiliza- 
tion, the  whites  and  Arabs,  tends  to  destroy  the 
native  culture.  Here  the  ruthless  Arabian  slave- 
hunters  devastate  regions  which  were  flourishing 
before  their  arrival,  and  the  final  destiny  of  the 
Africans  will  depend  to  a  great  extent  on  the  end 
of  the  final  struggle  between  the  whites  and  the 
Arabs. 


THE  VEGETATION  OF  CENTRAL  AFRICA. 

The  peculiar  character  of  the  landscape  of  Cen- 
tral Africa  is  due  to  the  great  extent  of  its  high- 
lands and  the  frequently  alternating  woods  and 
savannas.  In  the  rainy  districts  of  the  west  coast 
north  of  the  Kongo,  dense  forests  prevail,  but  far- 
ther south  the  vegetation  is  not  so  luxuriant.  Here 
we  find  the  baobab  and  the  plants  characteristic  of 
the  savannas  of  the  central  plateaus.    But  even  in 
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the  region  of  forests  savannas  are  not  wanting. 
Wherever  the  local  climate  is  dryer,  we  find  them, 
and  the  irregularity  of  the  rainfall  in  this  region 
may  sometimes  destroy  woods.  But  besides  this, 
the  methods  of  agriculture  applied  by  the  natives 
are  destructive  to  the  forests,  which  are  burnt  or 
cut  down.  As  the  natives  frequently  remove 
their  habitations  from  one  place  to  another,  large 
tracts  of  forest  are  annually  destroyed. 

The  natives  distinguish  two  forms  of  vegeta- 
tion,—  the  campina  and  the  forest.  European 
travellers,  particularly  Pecbuel-Loaeche,  who 
studied  the  vegetation  of  Central  Africa,  de- 
scribes the  character  of  the  country  as  follows  : 
In  the  campina,  from  one-fourth  to  one-half  of  the 
ground  remains  barren,  while  the  rest  is  covered 
with  grasses  from  tbrae  to  six  feet  high.  This  is 
more  particularly  the  case  in  the  open  campina, 
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enormous  trees  with  deciduous  foliage  tower  above 
them.  Though  the  multiplicity  of  form  of  the 
American  tropical  woods  is  not  found  here,  they 
are  described  as  not  lees  impressive  and  grand  than 
any  other  tropical  forests. 

Tbe  accompanying  sketch-map  shows  the  dis- 
tribution of  this  kind  of  woods.  They  occupy 
almost  the  whole  of  the  Kongo  basin  except  tlie 
highlands  of  Karagwe  and  the  region  adjoining 
the  watershed  between  tbe  Kongo  and  Zambesi. 
On  the  east  coast  they  are  confined  to  a  narrow 
belt  adjoining  the  coast.  The  rest  of  the  country 
except  the  summits  of  the  highest  mountains  is 
occupied  by  savannas,  and  forests  of  trees  with 
deciduous  foliage.  In  East  Africa  the  district  be- 
tween the  Kilima  Njaro  and  Lake  Rikwa  is  almost 
exclusively  occupied  by  savannas.  The  caravan 
routes  from  the  east  coast  to  tbe  Tanganyika 
cross  it  in  Ugogo. 

The  deserts  and  steppes  north  and  sontb  or  tbe 
fertile  belt  of  Central  Africa  do  not  belong  to  the 
district  under  consideration,  but  are  confined  to 
the  area  north  of  latitude  10°  north,  and  sooth  of 
latitude  15°  south.  On  the  west  coast,  however, 
vegetation  becomes  more  Bcanty  south  of  the 
Kongo,  and  in  latitude  13°  south  some  parts  h»« 
the  appearance  of  real  steppes. 


which  consists  of  Andropogon,  Cymbopogon,  and 
Clenium.  The  period  of  vegetation  is  the  season 
or  thunder-storms,  but  before  its  end  the  seeds  are 
ripe  and  the  grasses  begin  to  fade  and  dry  up. 
There  are  only  few  shrubs  mixed  with  these 
grasses,  —  Leguminosae,  Conipositae,  Malvaceae, 
and  Verbenaceae.  Another  characteristic  form  of 
vegetation  is  the  bush,  which  is  composed  of  ever- 
green thornless  shrubs  from  twelve  to  fifteen 
feet  high,  with  rigid  leaves  of  a  bluish  or  dark- 
green  color.  The  bush  is  found  on  hills  and 
elopes  or  on  the  plains  in  patches  surround- 
ed by  the  campina.  Pechuel  -  Loesche  distin- 
guishes besides  these  the  '  bush  woods '  and  '  high 
woods.'  The  genera  of  these  are  identical,  but  the 
impression  is  very  different  according  to  the  prev- 
alence of  high  trees  or  of  lower  forms.  In  the 
'high  woods,'  evergreen -trees  prevail,  the  crowns 
of  which  are  interwoven  with  climbere,  while 


The  latest  additions  to  our  knowledge  of  Cen- 
tral Africa  are  the  exploration  of  the  Mongalla 
and  of  the  tributaries  of  the  Obangi.  We  lefened 
in  Science  of  April  1  to  Baert's  exploration  of  the 
Mongalla.  From  tbe  map  in  he  memvement  gto- 
graphique  of  May  8,  it  appears  that  Baort  cached 
latitude  2°  W  north,  and  longitude  31"  east.  The 
mouth  of  the  Mongalla  on  Baert's  map  is  36 
farther  east  than  on  Grenfell's  map.  The  explora- 
tion of  this  river  is  very  important,  as  it  belong* 
to  the  unknown  region  of  the  watershed  between 
the  Welle  and  tbe  Kongo.  The  only  map  of  tbe 
tributaries  of  the  Obangi  yet  published  is  that  of 
the  Ngiri,  a  small  river  draining  the  peninsula  be- 
tween the  Kongo  and  the  Obangi.  In  latitude  i 
north  the  explorer  of  the  Obangi,  Captain  van 
Oele  reached  the  cataract  of  Zongo,  which  pre- 
vented further  progress.  This  cataract  is  formed 
by  a  range  of  hills  six  or  eight  hundred  feet  higb, 
through  which  tbe  Obangi  has  cut  its  valley.  Tbe 
problem  of  the  western  tributaries  in  very  essen- 
tial to  our  knowledge  of  the  orography  of  Africa, 
as  the  north-westerly  rim  of  the  large  central 
plateau  is  still  totally  unknown. 

_Dr.  H.  Labonne,  who  made  some  important  ei- 
plorations  in  Iceland  last  summer,  left  Cherbourg 
on  April  IB,  to  continue  his  studies  on  the  geysers 
and  glaciers  of  that  island  (daz.  giogr.,  April  31X 
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tbe  region  of  forests  savannas  are  not  wanting. 
Wherovor  the  local  climate  is  dryer,  we  Ami  them, 
and  the  irregularity  of  the  rainfall  in  this  region 
may  sometimes  destroy  woods.  But  besides  this, 
the  methods  of  agriculture  applied  by  the  natives 
are  destructive  to  the  forests,  which  are  burnt  or 
cut  down.  As  the  natives  frequently  remove 
their  habitations  from  one  place  to  another,  large 
tracts  of  forest  are  annually. destroyed. 

Tbe  natives  distinguish  two  forms  of  vegeta- 
tion, —  the  cam  pins  and  the  forest.  European 
travellers,  particularly  Pecbuel  -  Loeeche,  who 
studied  tbe  vegetation  of  Central  Africa,  de- 
scribes tbe  character  of  tbe  country  as  follows : 
In  the  campina,  from  one-fourth  to  one  half  of  tbe 
ground  remains  barren,  while  tbe  rest  is  covered 
with  grasses  from  throe  to  six  feet  high.  This  is 
more  particularly  the  case  in  the  open  campina, 


which  consists  of  Andropogon,  Cymbopogon,  and 
Ctenium.  The  period  of  vegetation  is  the  season 
of  thunder-storms,  but  before  its  end  the  seeds  are 
ripe  and  the  grasses  begin  to  fade  and  dry  up. 
There  are  only  few  shrubs  railed  with  these 
grasses,  —  Leguminosae,  Compositae,  Malvaceae, 
and  Verbenaceae.  Another  characteristic  form  of 
vegetation  is  the  bush,  which  is  composed  of  ever- 
green thornless  shrubs  from  twelve  to  fifteen 
feet  high,  with  rigid  leaves  of  a  bluish  or  dark- 
green  color.  The  bush  is  found  on  hills  and 
slopes  or  on  the  plains  in  patches  surround- 
ed by  the  campina.  Pecbuel  -  Loesche  distin- 
guishes besides  these  the  '  bush  woods '  and  '  high 
woods.'  The  genera  of  these  are  identical,  bnt  tbe 
impression  is  very  different  according  to  the  prev- 
alence of  high  trees  or  of  lower  forms.  In  the 
'high  woods,'  evergreen- trees  prevail,  the  crowns 
of   which   are   interwoven   with   climbers,   while 


enormous  trees  with  deciduous  foliage  tower  above 
them.  Though  the  multiplicity  of  form  of  the 
American  tropical  woods  is  not  round  here,  they 
are  described  as  not  less  impressive  and  grand  than 
any  other  tropical  forests. 

The  accompanying  sketch-map  shows  the  dis- 
tribution of  this  kind  of  woods.  They  occupy 
almost  the  whole  of  the  Kongo  basin  except  tbe 
highlands  of  Karagwe  and  the  region  adjoining 
the  watershed  between  the  Kongo  and  Zambezi. 
On  the  east  coast  they  are  confined  to  a  narrow 
belt  adjoining  the  coast.  The  rest  of  the  country 
except  the  summits  of  the  highest  mountains  is 
occupied  by  savannas,  and  forests  of  trees  with 
deciduous  foliage.  In  East  Africa  the  district  be- 
tween the  Kilima  Njaro  and  Lake  Rikwa  is  almost 
exclusively  occupied  by  savannas.  Tbe  caravan 
routes  from  the  east  coast  to  the  Tanganyika 
cross  it  in  Ugogo. 

The  deserts  and  steppes  north  and  south  of  tbe 
fertile  belt  of  Central  Africa  do  not  belong  to  tbe 
district  under  consideration,  but  are  confined  to 
the  area  north  of  latitnde  10°  north,  and  south  of 
latitude  15"  south.  On  the  west  coast,  however, 
vegetation  becomes  more  scanty  south  of  the 
Kongo,  and  in  latitude  13°  south  some  parts  have 
tbe  appearance  of  real  steppes. 


Thr  latest  additions  to  our  knowledge  of  Cen- 
tral Africa  are  the  exploration  of  the  Mongalla 
and  of  tbe  tributaries  of  the  Obangi.  We  referred 
in  Science  of  April  1  to  Baert's  exploration  of  tbe 
Mongalla.  Prom  the  map  in  Le  mouvement  gto- 
graphique  of  May  8,  it  appears  that  Baert  reached 
latitude  2°  50'  north,  and  longitude  21°  east.  The 
mouth  of  the  Mongalla  on  Baert's  map  is  35' 
farther  east  than  on  Gren  fell's  map.  The  explora- 
tion of  this  river  is  very  important,  as  it  belongs 
to  the  unknown  region  of  the  watershed  between 
tbe  Welle  and  tbe  Kongo.  The  only  map  of  tbe 
tributaries  of  the  Obangi  yet  published  is  that  of 
the  Ngiri,  a  small  river  draining  the  peninsula  be- 
tween the  Kongo  and  the  Obangi.  In  latitude  4" 
north  the  explorer  of  the  Obangi,  Captain  van 
Gele  reached  the  cataract  of  Zongo,  which  pre- 
vented further  progress.  This  cataract  is  formed 
by  a  range  of  hills  six  or  eight  hundred  feet  liigb, 
through  which  the  Obangi  has  cut  Its  valley.  The 
problem  of  the  western  tributaries  is  very  essen- 
tial to  our  knowledge  of  the  orography  of  Africa, 
as  the  north-westerly  rim  of  the  large  central 
plateau  is  still  totally  unknown, 

—Dr.  H.  Labonne,  who  made  some  important  ex- 
plorations in  Iceland  last  summer,  left  Cherbourg 
on  April  IB,  to  continue  his  studies  on  the  geysers 
and  glaciers  of  that  island  (Gm.  ffiogr.,  April  21). 
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COMMENT  AND  CRITICISM. 

Prof.  Arthur  T.  Hadley's  thorough  acquaint- 
ance with  the  railway  problem  puts  it  in  his  power 
to  make  a  popular  exposition  of  it  that  for  clear- 
ness and  conciseness  is  unrivalled.  In  Harper's 
magazine  for  June  he  outlines  the  progress  of 
American  railroad  legislation.  The  Clinton  league, 
the  Granger  movement,  and  the  general  railroad 
laws  are  touched  upon,  and  their  relation  to  each 
other  shown.  Then  followed  what  may  be  called 
the  period  of  state  railroad  commissions,  that  of 
Massachusetts  being  the  example  for  nearly  all 
the  others.  The  state  of  affairs  when  the  move- 
ment for  a  national  railroad  law  became  promi- 
nent, is  characterized  thus  :  "  By  the  year  1880  it 
had  become  a  well-established  principle  that  it 
was  impracticable  to  fix  rates  directly  by  law  ; 
that  the  important  thing  was  to  secure  publicity 
and  equality,  and,  above  all,  to  have  the  means 
of  holding  the  railroads  responsible  for  what  they 
did.  On  the  other  hand,  the  railroads  had  come 
to  recognize,  what  ten  years  before  they  would 
have  denied,  that  their  business  was  not  a  purely 
private  one  ;  that  they  had  public  rights  and  re- 
sponsibilities, and  could  not  claim  immunity  from 
legislative  control."  Professor  Hadley  traces  rap- 
idly the  genesis  of  the  present  Interstate  com- 
merce law,  and  it  so  far  as  it  forbids  preferential 
rates,  provides  for  the  publication  of  rates,  and 
prohibits  secret  drawbacks,  he  unreservedly  com' 
mends  it.  In  its  provisions  as  to  local  discrimi- 
nation, however,  and  in  its  prohibition  of  pools, 
it  is  regarded  as  open  to  serious  objection.  But 
it  is  best  regarded  as  a  step  to  something  wiser 
and  better,  as  an  experiment  from  whose  failures 
a  more  perfect  measure  will  be  suggested.  When 
this  more  perfect  measure  comes,  it  will  doubtless, 
as  Professor  Hadley  says,  recognize  the  fact  that 
railroad  history  plainly  teaches  that  what  we 
need  is  not  so  much  a  set  of  laws  or  regulations, 
but  publicity  and  responsibility  in  railroad  admin- 
istration.   

The  trustees  of  the  Elizabeth  Thompson  sci- 
ence fund  have  made  the  following  grants,  of 
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which  we  have  the  pleasure  of  making  the  first 
public  announcement :  1°.  To  the  Natural  his- 
tory society  of  Montreal,  $200,  for  the  investiga- 
tion of  underground  temperatures  by  a  committee 
of  that  society  ;  2°.  To  Dr.  T.  Elster  and  H. 
Geitel,  instructors  at  the  gymnasium  of  Wolfen- 
buttel  in  Germany,  $210,  for  researches  on  the 
electrization  of  gases  by  glowing  bodies ;  3°.  To 
Prof.  E.  D.  Cope  of  Philadelphia,  $500,  for  re- 
searches on  American  fossil  vertebrates,  the  sum 
to  be  expended  to  secure  the  services  of  a  skilled 
preparateur  to  assist  in  working  out  the  material 
already  accumulated  for  the  continuation  of  Pro- 
fessor Cope's  great  work  ;  4°.  To  W.  H.  Perkin, 
jun.,  of  Manchester,  England,  privat-docent  at 
the  University  of  Munich,  Germany,  $250,  for  in- 
vestigations on  the  synthesis  of  urea  from  its  de- 
composition products ;  5°.  To  Edward  E.  Prince 
of  St.  Andrews,  Scotland,  $125,  for  the  investiga- 
tion of  the  development  and  morphology  of  the 
limbs  of  teleosts.  It  may  be  worth  while  to  add, 
that  these  appropriations  indicate  that  the  trustees 
are  inclined  to  make  several  appropriations  of 
moderate  amount  rather  than  a  single  large  one. 
It  will  be  noted  that  no  grant  over  $500  has  been 
made.  This  point  may  be  of  interest  to  intend- 
ing future  applicants. 


SEA-SICKNESS. 


The  sensation  of  sea-sickness  is  one  which  has 
in  one  form  or  another  been  experienced  by  most 
persons,  if  not  on  the  sea  itself,  at  least  while 
riding  backward  or  in  swinging.  It  is  the  dread 
of  this  rather  than  the  fear  of  accident  which  de- 
ters many  from  undertaking  a  European  tour,  and 
it  is  therefore  a  question  of  great  interest  whether 
or  not  this  experience  may  be  avoided,  and  thus 
the  principal  obstacle  to  an  ocean  voyage  be  re- 
moved. 

Although  in  most  instances  sea-sickness  is  but 
temporary,  disappearing  as  soon  as  the  affected 
individual  places  his  foot  on  shore,  still  this  is  not 
always  the  case.  In  rare  instances  it  has  been  the 
cause  of  death,  and  even  when  this  has  not  been 
the  case,  the  individual  has  been  permanently  af- 
fected. In  many  cases  what  is  usually  but  an  in- 
convenience and  a  disagreeable  sensation  becomes 
a  disease  which  demands  medical  treatment  on  ac- 
count of  the  violence  of  its  symptoms.    It  is  for 
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these  reasons  that  physicians  have  made  a  study 
of  sea-sickness,  and  have  in  various  publications 
given  the  results  of  their  investigations  to  the 
world. 

In  Quain's  'Dictionary  of  medicine'  sea-sick- 
ness is  defined  as  a  peculiar  functional  disturbance 
of  the  nervous  system,  produced  by  shock,  re- 
sulting from  the  motion  of  a  ship.  The  most 
prominent  symptoms  are  a  state  of  general  de- 
pression, giddiness,  vomiting,  and  derangement  of 
the  bowels  and  of  the  urinary  secretion.  Dr.  B. 
W.  Richardson,  in  his  *  field  of  disease,'  says  that 
the  phenomena  of  ^sea-sickness  may  be  placed 
under  the  same  head,  in  regard  to  cause,  as  con- 
cussions experienced  by  iron-plate  workers  who 
are  employed  in  riveting,  or  by  travellers  on  rail- 
roads. In  sea-sickness  the  effect, of  the  motion 
of  the  vessel  is  to  produce  a  series  of  shocks  to  the 
ganglionic  or  organic  as  well  as  to  the  cerebro- 
spinal system.  In  some  persons  the  organic 
nervous  system  is  chiefly  affected,  and  they  suffer 
from  vomiting  and  loss  of  appetite,  and  may  re- 
main prostrated  for  many  weeks,  and  in  one  in- 
stance the  sickness  was  never  entirely  recovered 
from  during  a  comparatively  long  life  ;  in  others 
the  shock  tells  most  upon  the  brain  and  spinal 
cord.  Such  cases  are  less  troubled  with  vomit- 
ing, but  are  oppressed  with  headache,  giddiness, 
and  inability  to  stand  upright  or  move  with  steadi- 
ness. After  they  have  completed  the  voyage, 
these  persons  suffer  still  from  unsteadiness  in 
walking,  feeling,  as  they  express  it,  the  move- 
ments of  the  vessel.  A  repeated  series  of  concus- 
sions, as  it  were,  affected  the  brain  so  as  to  leave 
an  impression  of  a  wave-like  motion,  which  does 
not  subside  until  after  a  considerable  length  of 
time. 

Various  other  theories  have  been  held  in  regard 
to  the  causation  of  sea-sickness.  Wollaston,  who 
wrote  on  the  subject  in  1810,  considered  it  due  to 
sanguine  congestion  of  the  brain  brought  on  by  a 
deranged  centre  of  gravity  during  the  pitching 
forward  of  the  vessel ;  Barru  believed  it  to  be 
owing  to  irritation  of  the  optic  nerves  caused  by 
the  apparent  vacillation  of  every  thing  around  the 
vessel ;  Pellarin  accounted  for  it  by  sanguine  de- 
pletion in  the  brain  caused  by  a  centrifugal  force 
called  into  action  within  the  blood-vessels  in  con- 
sequence of  the  oscillation  of  the  ship.  In  more 
ancient  times  Plutarch  treated  of  the  subject,  and 
attributed  sea-sickness  to  the  smell  of  the  sea  and 
the  fears  of  the  patient. 

Among  those  who  have  written  treatises  on  the 
subject,  we  mention  Dr.  John  Chapman  as  one 
whose  treatment  has  been  measurably  successful. 
This  writer  gives  it  as  his  opinion  that  the  main 
proximate  cause  of   the  affection  is  an  undue 


amount  of  blood  in  the  spinal  nervous  centres,  and 
especially  in  those  parts  of  them  directly  related 
to  the  stomach  and  the  muscles  concerned  in  vom- 
iting. The  result  of  this  hyperaemia  is  that  the 
nerves  emanating  from  the  affected  nervous 
centres  partake  of  the  undue  activity  of  the 
centres  themselves,  and  convey  to  their  ultimate 
distributions  an  excessive  amount  of  nervous  im- 
pulses, which  have  the  effect  of  disturbing  the 
ordinary  action  of  the  organs  supplied. 

It  will  be  seen  from  this  brief  consideration  that 
there  are  many  and  various  theories  in  regard  to 
the  causation  of  sea-sickness,  and  the  number 
might  be  increased  did  space  permit  As  would 
naturally  be  expected,  the  methods  of  treatment 
are  also  various.  Dr.  Chapman  recommended  the 
application  of  ice,  contained  in  rubber  bags,  to 
the  spine,  with  the  idea  of  overcoming  the  hyper- 
aemic  condition  of  the  spinal  cord,  which  he  be- 
lieved to  be  the  cause  of  the  symptoms.  Some 
twenty  years  ago  this  plan  of  treatment  was 
adopted  by  a  considerable  number  of  individuals, 
and  remarkably  favorable  results  were  reported. 
Travellers  crossing  the  Channel  and  making  sea- 
voyages,  who  had  previously  suffered  severely 
from  sea-  sickness,  were  by  means  of  the  ice-bag 
enabled  to  make  their  journeys  with  comfort,  and 
freedom  from  sickness.  In  recent  years  we  have 
heard  but  little  of  the  ice-bags.  Whether  this 
is  to  be  accounted  for  on  the  ground  that  on  a 
fuller  trial  they  failed  to  accomplish  all  that 
was  claimed  and  expected,  or  whether  the  diffi- 
culty connected  with  their  use  was  too  great  for 
them  ever  to  come  into  general  use,  we  do  not 
know.  In  a  recent  letter  to  a  daily  paper  a  cor- 
respondent states  that  he  has  made  twenty-six 
trips,  or  fifty-two  tours,  across  the  Atlantic,  and 
has  in  every  instance,  except  the  last,  suffered 
very  much  from  sea-sickness.  On  this  last  trip 
he  had  with  him  a  rubber  bag,  twelve  inches  long 
and  four  inches  wide,  the  mouth  of  which  was 
closed  by  an  iron  clamp.  This  he  filled  with 
small  pieces  of  ice  and  applied  to  the  spine  at  the 
base  of  the  brain  for  half  to  three-quarters  of  an 
hour  every  morning.  It  had  a  most  soothing  ef- 
fect, and  he  enjoyed  every  hour  and  every  meal. 

In  a  recent  number  of  the  Boston  medical  and 
surgical  journal  is  a  letter  from  William  James 
of  Harvard  college,  in  which  he  says  that  whilst 
studying  the  feeling  of  dizziness,  he  was  led  to 
discover  the  singular  immunity  from  it  which 
deaf-mutes,  as  a  class,  possess,  and  he  attributes 
this  to  the  destruction  either  of  the  auditory 
nerves  or  of  their  labyrinthian  termination.  He 
found  also  in  deaf-mutes  what  seemed  signs  of  a 
possible  immunity  from  sea-sickness,  and  ven- 
tured the  suggestion  that  the  semicircular  canals 


Juki  3,  1887.] 


SCIENCE. 


527 


were  probably  the  starting-point  of  that  affection 
also,  and  that  its  symptoms  in  an  ordinary  sufferer 
might  be  alleviated  by  blistering  or  otherwise 
counter-irritating  the  skin  around  the  ears.  Later, 
in  crossing  the  English  Channel,  he  thought  he 
prevented  an  attack  of  sea-sickness  in  himself  by 
rubbing  the  mastoid  processes  with  his  fingers. 
He  has  since  been  unable  to  get  any  one  to  try 
the  plan.  He  refers  to  an  account  of  an  accident 
which  happened  to  the  editor  of  the  Qvlf  review, 
of  Florida,  as  confirmatory  of  his  views  of  the 
cause  of  sea-sickness.  In  this  accident  the  editor 
received  a  blow  on  the  mastoid  process  just  be- 
hind the  right  ear,  crushing  the  outer  table  of  the 
skull,  and  destroying  the  delicate  nervous  portion 
of  the  internal  ear,  including  the  semicircular 
canals.  The  immediate  consequences  of  the  injury 
were,  first,  the  most  distressing  nausea  of  a  char- 
acter identical  with  sea-sickness,  which  lasted, 
•  with  intervals  of  ease,  for  two  or  three  days  ;  and, 
secondly,  complete  destruction  of  the  function 
of  the  ear,  being  deaf  in  that  ear  ever  after. 
Shortly  after  convalescence,  the  writer  made  a 
voyage  to  Cuba  and  back  in  rough  weather, 
exposed  to  a  very  rough  sea  for  six  days  each 
way,  and,  although  previously  very  susceptible, 
he  found  himself  proof  against  sea-sickness  ;  and 
this  immunity  has  continued  ever  since,  now 
nearly  twenty-eight  years.  Dr.  James  requests 
that  travellers  will  bear  his  suggestion  in  mind, 
and  report  to  him  the  result,  whether  successful 
or  failures. 

Dr.  Fordyce  Barker,  an  eminent  physician  of 
New  York,  and  a  traveller  by  ocean  of  great  ex- 
perience, has  al9o  suggested  a  method  for  the 
treatment  of  sea-sickness.  He  recommends  that 
in  making  a  short  passage  over  rough  water  a 
hearty  meal  should  be  eaten  not  more  than  two 
or  three  hours  before  sailing,  and  that  the  indi- 
vidual should,  if  possible,  keep  in  the  centre  of  the 
vessel,  and  lie  down  before  starting,  and  that  he 
should  avoid  disagreeable  sights  and  smells.  In 
making  ocean  voyages,  he  should  select  his  berth 
with  these  same  objects  in  yiew,  and  should  re- 
main in  bed  for  one  or  two  days,  and  eat  regular- 
ly and  heartily.  He  should  take  a  cup  of  coffee 
or  tea  each  morning  before  rising,  and  should  keep 
the  bowels  regulated.  If  diarrhoea  sets  in,  it 
should  be  controlled  by  the  remedies  usually 
given  for  cholera-morbus.  If  the  weather  be- 
comes rough,  he  should  go  to  bed  before  becom- 
ing sick. 

It  may  be  of  interest  to  note  that  a  large  num- 
ber of  remedies  has  been  recommended  from  time 
to  time,  by  physicians  and  others,  for  sea-sickness. 
Among  them  are  the  bromides  of  potassium  and 
sodium,  hydrate  of  chloral,  opium,  chloroform, 


hydrocyanic  acid,  alcohol,  nitrite  of  amyl,  co- 
caine, strong  coffee,  Hoffman's  anodyne,  bismuth, 
bicarbonate  of  soda,  and  nitroglycerine ;  for  ex- 
ternal application,  ice,  stimulating  liniments  of 
belladonna,  chloroform  and  camphor,  and  hot 
bottles  to  the  feet.  It  is  a  safe  principle  in  medi- 
cine that  when,  for  any  given  disease,  a  large 
number  of  remedies  is  recommended,  the  specific 
remedy,  or  that  which  will  cure  all  the  cases  of  .- 
that  disease,  or  the  most  of  them,  has  not  yet 
been  discovered.  The  writer  in  Quain's  dictionary 
says,  on  the  subject  of  treatment,  it  may  be  pre- 
mised that  there  is  no  known  means  of  preventing 
sea-sickness  in  those  susceptible  of  it.  We  should 
be  glad  to  have  the  recommendation  of  Dr. 
James  carried  out,  and  to  receive  reports  from 
those  who,  during  the  coming  summer,  may  try 
his  plan. 


THE  MEETING  OF  THE  ECONOMIC  AND 
HISTORICAL  ASSOCIATIONS. 

On  Tuesday  morning,  May  24,  the  Historical 
association  listened  to  papers  on  '  A  study  in 
Swiss  history,'  by  J.  M.  Vincent  of  Johns  Hop- 
kins university  ;  ( The  Spaniard  in  New  Mexico,' 
by  Gen.  W.  W.  H.  Davis;  and  'The  historic 
name  of  our  country,'  by  Prof.  Moses  Coit  Tyler 
of  Cornell.  The  Economic  association  first  heard 
the  report  of  its  committee  on  the  •  Condition  and 
organization  of  retail  trade,'  which  was  the  sub- 
ject of  some  discussion,  and  then  Prof.  Henry  C. 
Adams  read  a  report  on  'Municipal  public  works.' 
The  replies  to  the  committee's  circulars  to  gas 
companies  were  interesting. 

Circulars  were  sent  to  971  gas  companies  in  the 
United  States ;  and  of  these,  675  sent  replies  to 
various  questions  relative  to  price  of  gas  per  thou- 
sand cubic  feet.  The  prices  ranged  all  the  way 
from  75  cents  to  $20  a  thousand  feet.  All  over 
$6  were  considered  so  abnormal  as  to  be  put  out 
of  consideration.  It  was  found  that  the  average 
price  of  the  coal-gas  companies  was  $1.78,  that  of 
water-gas  $1.85,  and  the  total  average  $1.75,  per 
thousand  feet.  It  was  remarked,  that,  although 
the  average  cost  of  producing  water-gas  was  not 
as  great  as  that  of  the  coal-gas,  the  price  of  the 
former  was  greater.  This  is  due  to  the  fact  that 
popular  ideas  of  relative  danger  and  other  circum- 
stances did  not  warrant  the  production  of  the 
water-gas  on  so  large  a  scale  as  the  coal-gas  com- 
panies are  warranted  in  producing  it. 

The  afternoon  session  was  a  joint  one  of  both 
associations,  and  was  held  at  Sander's  theatre, 
Harvard  university.  Three  papers  were  pre- 
sented. The  first,  by  Prof.  E.  J.  James  of  Phila- 
delphia, was  on  '  Our  legal  tender  decisions,'  and 
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was  a  defence  of  the  last  decision  of  the  supreme 
court  against  the  criticism  of  George  Bancroft. 
Dr.  A.  B.  Hart  of  Harvard  read  an  amusing 
*  Biography  of  a  river  and  harbor  bill,'  in  which 
he  traced  the  history  of  this  bill  for  1887  as  an 
illustration  of  congressional  methods  and  finan- 
cial legislation.  The  paper  by  Col.  Carroll  D. 
Wright,  on  the  '  Study  of  statistics  in  colleges,' 
was  by  many  considered  the  most  valuable  of  the 
meeting,  and  we  are  glad  to  learn  that  it  will 
shortly  appear  in  pamphlet  form.  Colonel 
Wright  showed  what  Europe  was  doing  in  sta- 
tistical studies,  and  paid  a  deserved  compliment 
to  Prof.  Richmond  M.  Smith  of  Columbia  for  his 
work  in  this  field.  He  pointed  out  the  difficulty 
of  applying  statistics  properly,  and  insisted  on  the 
necessity  for  trained  statisticians.  He  would  ar- 
range the  teaching  of  statistical  science  in  three 
grand  divisions:  1.  The  basis  of  statistical  sci- 
ence, or,  as  it  has  been  generally  termed  in  col- 
lege-work, the  theory  of  statistics ;  2.  The  prac- 
tice of  statistics,  which  involves  the  preparation 
of  inquiries,  the  collection  and  examination  of 
the  information  sought,  and  the  tabulation  and 
presentation  of  results  ;  8.  The  analytical  treat- 
ment of  the  results  secured.  He  remarked  that 
our  census  could  be  more  scientifically  taken, 
could  more  of  the  subordinate  workers  be  men 
who  had  had  a  statistical  training. 

The  active  work  of  both  associations  closed 
Tuesday  evening.  The  closing  papers  before  the 
Historical  society  were,  ( The  government  of  Lon- 
don,' by  Prof.  Arthur  M.  Wheeler  of  Yale  univer- 
sity ;  '  Religious  liberty  in  Virginia,  and  Patrick 
Henry,'  by  Charles  J.  StilW,  LL.D.,  of  Philadel- 
phia ;  *  The  American  church  in  history,'  by  Dr. 
Philip  Schaff  of  Union  theological  seminary,  New 
York  ;  '  Brief  report  on  historical  studies  in  Can- 
ada/ by  George  Stewart,  jun.,  president  of  the 
Historical  society,  Quebec.  The  following  com- 
mittee was  appointed  to  urge  congress  to  establish 
a  national  commission  to  collect  and  care  for  the 
manuscripts  and  documents  relating  to  U.  S.  his- 
tory :  Justin  Winsor,  George  F.  Hoar,  John  Jay, 
Andrew  D.  White,  Rutherford  B.  Hayes,  Ains- 
worth  R.  Spofford,  and  President  D  wight  of  Yale. 
The  officers  elected  for  the  ensuing  year  were  as 
follows :  president,  William  F.  Poole,  Chicago 
public  library  ;  vice-presidents,  President  Charles 
K.  Adams  of  Cornell,  John  Jay  of  New  York  ; 
secretary,  Prof.  H.  B.  Adams,  Johns  Hopkins 
university ;  treasurer,  Clarence  W.  Bo  wen,  New 
York  City ;  executive  committee,  Rutherford  B. 
Hayes  of  Ohio,  Prof.  John  W.  Burgess  of  Colum- 
bia, Prof.  Arthur  M.  Wheeler  of  Yale,  and  Wil- 
liam Wirt  Henry  of  Richmond. 

The  principal  paper  at  the  closing  session  of  the 


Economic  association  was  by  Prof.  Frank  J. 
Goodnow  of  Columbia,  and  was  on  the  '  Adminis- 
trative aspect  of  municipal  franchises  and  finance 
in  Europe  and  America.'  The  paper  was  an  able 
study  in  comparative  administrative  law,  and 
commanded  the  closest  attention.  It  was  dis- 
cussed by  Professor  Johnston  of  Princeton,  Pro- 
fessor James  of  Philadelphia,  Mr.  Giddings  of 
Springfield,  Mass.,  and  others.  Professor  Ely 
read  his  report,  which  spoke  most  encouragingly 
of  the  society's  prospects.  The  total  membership 
is  now  over  three  hundred,  and  much  interest  is 
shown  in  the  work,  even  in  England. 

Pree.  Francis  A.  Walker  of  Boston,  and  Dr. 
Nicholas  Murray  Butler  of  Columbia,  were  ap- 
pointed a  special  committee  to  report  on  the  eco- 
nomic effects  of  industrial  and  technical  educa- 
tion in  the  United  States.  The  officers  elected 
were  as  follows  :  president,  Francis  A.  Walker  : 
vice-presidents,  Prof.  Henry  C.  Adams,  Prof.  E. 
J.  James,  Prof.  J.  B.  Clark ;  secretary,  Prof.  R. 
T.  Ely  ;  treasurer,  Dr.  E.  R.  A.  Seligman.  On 
Wednesday,  the  25th,  both  associations  made  an 
excursion  to  Plymouth,  and  dined  together  at  the 
Samoset  house.  The  meeting  was  a  most  success- 
ful one,  and  the  officers  of  the  Institute  of  tech- 
nology and  of  Harvard  university  did  every  thing 
in  their  power  to  render  it  enjoyable.  It  is  pro- 
posed to  hold  the  next  meeting  at  Columbus, 
O.,  in  September,  1888. 


NEW  ZEALAND  LETTER. 

That  portion  of  the  year  which  extends  from 
May  to  October  inclusive,  is  the  busiest  in  this 
part  of  the  world  for  politicians,  university  men, 
and  members  of  scientific  and  literary  societies. 

In  matters  political,  the  question  upon  which 
public  opinion  in  the  colony  is  being  most  exer- 
cised, and  around  which  parties  are  gradually 
crystallizing,  is  that  of  free  trade  v.  protection. 
This  also  is  the  question  which  will  probably 
prove  the  one  of  chief  interest  outside  our  own 
borders ;  and  those  vho  have  borne  their  part  in 
the  long-continued  struggle  still  being  fought  out 
in  the  states,  will  naturally  feel  more  or  less  in- 
terest as  they  see  these  small  but  growing  Austra- 
lasian communities  entering  upon  the  same  strug- 
gle. We  have  two  noted  examples  before  us  in 
Victoria  and  New  South  Wales :  the  latter  —  free 
trade  to  the  backbone  —  is  apparently  far  out- 
stripping its  rivals  in  the  race  for  wealth  and 
progress.  One  aspect  of  the  question,  on  which, 
however,  it  is  pre-eminently  difficult  to  frame  an 
opinion,  is  as  to  which  of  the  two  communities 
enjoys  the  greatest  amount  of  social  peace  and 
harmony,  and  in  which  is  there  the  least  amount 
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of  misery  arising  out  of  their  commercial  rela- 
tions. In  this  colony  the  majority  of  the  manu- 
facturers are  already  heavily  protected  by  the 
customs  duties  —  amounting  in  most  cases  to 
about  sixteen  per  cent  ad  valorem  —  which  it  has 
been  found  necessary  to  levy  for  revenue  pur- 
poses. Without  such  duties,  many  of  the  manu- 
factures now  established,  notably  those  of  cloth, 
blankets,  wood  ware,  etc.,  would  be  quite  unable 
to  exist.  But  those  directly  interested  are  by  no 
means  satisfied  with  the  measure  of  protection 
already  enjoyed,  and  are  clamoring  for  more. 
The  coming  parliamentary  session  will  probably 
be  marked  by  a  determined  attempt  to  commit 
New  Zealand  to  a  protectionist  policy. 

The  university  colleges,  of  which  three  are  now 
well  established  at  Dunedin,  Christchurch,  and 
Auckland,  with  a  fourth  about  to  be  started  in 
Wellington,  open  their  sessions  for  the  year  either 
this  or  next  month.  The  Canterbury  (Christ- 
church)  and  Auckland  colleges  bold  two  sessions 
of  a  little  over  three  months  each,  with  a  break  of 
a  month  between  ;  while  the  University  of  Otago 
(Dunedin)  has  only  one  six-months1  session,  the 
classes  adjourning  for  a  fortnight's  necessary  rest 
in  the  middle.  The  idea  in  the  latter,  which  is 
founded  on  the  lines  of  the  Scotch  universities, 
was  to  enable  the  students  to  teach  six  months,  and 
study  six  months.  It  is  found  that  but  few  can 
avail  themselves  of  this  plan,  and  an  attempt  has 
recently  been  made  to  assimilate  all  the  colleges 
to  one  plan  ;  but  for  the  present  this  has  not  met 
with  success.  The  present  premier,  who  is  also 
minister  of  education,  Sir  Robert  Stout,  is  endeav- 
oring to  specialize  the  work  of  the  different  col- 
leges, in  order  to  prevent  too  much  rivalry  and 
clashing  of  interests.  Thus  Otago  already  pos- 
sesses a  complete  faculty  of  medicine  with  a  full 
staff  of  professors  and  lecturers,  and  is  authorized 
to  grant  degrees  of  M.B.  and  CM.  Last  session 
there  were  medical  students,  and  the  number  is 
increasing  yearly.  As  the  university  of  Edin- 
burgh accepts  work  done  in  Dunedin  as  equiva- 
lent to  that  done  by  their  own  extra-mural 
teachers,  it  has  hitherto  been  usual  for  the  Otago 
students  to  take  two  or  three  years'  study  here, 
and  then  go  to  Edinburgh  for  their  degree.  Now, 
however,  that  the  medical  staff  is  complete,  the 
number  who  graduate  here  will  steadily  increase. 

Otago  also  possesses  a  school  of  mines  in  con- 
nection with  her  university  ;  but  this  Sir  R.  Stout 
wishes  to  transfer  to  Christchurch,  which  already 
has  in  Sir  Julius  von  Haast  of  the  Canterbury 
museum,  and  Prof.  F.  W.  Hut  ton,  two  men  wide- 
ly known  for  their  geological  researches. 

The  University  of  New  Zealand,  to  which  these 
colleges  and  a  few  of  the  larger  secondary  schools 


are  affiliated,  is  a  somewhat  anomalous  body.  It 
consists  of  a  senate  and  convocation,  endowed 
with  powers  to  grant  degrees  and  to  manage  their 
own  internal  affairs,  and  supported  by  a  small 
annual  grant  from  the  government.  But  like  the 
University  of  London,  whose  example  it  intended 
to  follow,  it  has  no  teaching  staff  in  direct  con- 
nection with  it,  and,  to  suit  the  geographical  con- 
ditions of  the  country,  it  is  peripatetic,  holding 
its  annual  session  in  one  or  other  of  the  larger 
towns.  Its  headquarters  for  the  time  being  will 
always  be  where  its  chancellor  resides ;  and  as 
that  honorable  position  is  held  at  present  by  Dr. 
Hector,  the  chief  scientific  adviser  of  the  govern- 
ment, the  seat  of  administration  is  in  Wellington. 

A  vigorous  effort  has  been  put  forth  for  the  last 
two  years  to  establish  schools  of  mines  in  the 
principal  mining-centres  of  the  colony.  Dr.  J. 
G.  Black,  professor  of  chemistry  in  Otago  univer- 
sity, is  the  leading  spirit  in  this  movement,  which 
has  been  warmly  supported  by  the  government. 
Whether  the  attempt  to  popularize  chemistry  is 
altogether  a  wise  one,  in  the  way  at  any  rate  in 
which  it  has  been  done  here,  is  a  matter  of  opin- 
ion. Mere  test-tubing,  taught  in  a  dozen  lessons, 
will  not  convert  a  rough  gold-miner  into  an  ex- 
pert mineralogist,  yet  this  is  too  much  the  kind 
of  thing  which  has  been  resorted  to.  In  every 
mining-centre,  large  or  small,  testing-classes  have 
been  started,  where  hundreds  of  novices,  destitute 
of  the  most  elementary  knowledge  of  chemical 
principles,  are  introduced  to  the  art  of  the  quali- 
tative analysis  of  minerals.  Whatever  they 
learn,  they  don't  get  any  scientific  training.  It  is 
impossible,  however,  to  deny  that  Dr.  Black  ha* 
exhibited  immense  enthusiasm  and  zeal  in  carry- 
ing out  his  plans ;  and  if  these  result,  as  he  hopes 
they  will,  in  the  ultimate  establishment  of  properly 
equipped  schools  of  mining,  he  will  have  achieved 
a  noble  work,  in  the  success  of  which  the  earlier 
crude  efforts  will  be  forgotten. 

There  is  immense  room  for  improvement  in 
methods  of  alluvial  mining,  and  especially  in  the 
utilization  of  the  fine  gold  of  which  so  much  is 
now  lost.  In  the  Laurence  district  of  Otago,  the 
famous  Blue  Spur  cement,  after  being  crushed 
and  treated  for  gold,  has  been  repeatedly  washed  ; 
yet  at  the  present  day  a  considerable  number  of 
Chinese  miners  are  still  engaged  turning  it  over 
and  washing  it,  probably  for  the  tenth  time,  and 
they  make  from  eight  to  ten  shillings  a  day,  or 
more,  at  it. 

An  attempt  to  open  up  the  West  Coast  sounds 
country  this  last  summer  has  not  been  very  suc- 
cessful. The  dense  forest  vegetation  and  the 
generally  inaccessible  nature  of  the  country  have 
proved  such  difficulties  that  prospecting  has  been 


530 


SCIENCE. 


[Vol.  IX.,  No.  MB 


greatly  delayed.  Until  tracks  fit  for  ahorse  to 
travel  in  have  been  cut  through  the  bush,  it  will 
not  be  possible  to  open  up  this  district,  which  in 
parts  teems  with"  mineral  wealth.  The  excessive 
rainfall  —  which,  however,  has  never  been  meas- 
ured—  makes  life  in  that  district  rather  miser- 
able ;  while  the  hordes  of  bloodthirsty  sandflies, 
which  occur  everywhere  in  the  open  country,  tend 

at  times  to  make  it  unendurable.  G.  M.  T. 

Dunedln,  N.Z.,  April  90. 


HEALTH  MATTERS. 


Ladies'  health  protective  association. 

The  Ladies'  health  protective  association  of  New 
York,  which  was  incorporated  in  1884,  has  pub- 
lished its  report  for  the  years  1885  and  1886.  The 
particular  business  and  object  of  this  society  are 
stated  in  the  certificate  of  incorporation  to  be  the 
protection  of  the  health  of  the  people  of  the  city 
of  New  York  by  taking  such  action  from  time  to 
time  as  may  secure  the  enforcement  of  existing 
sanitary  laws  and  regulations,  by  calling  the  at- 
tention of  the  proper  authorities  to  any  violations 
thereof,  and  to  procure  the  amendment  of  said 
laws  and  regulations  when  they  shall  be  found 
inefficient  for  the  prevention  of  acts  injurious  to 
the  public  health.  Any  lady  residing  in  the  city 
may  become  a  member  of  the  association,  and 
any  gentleman  may  be  admitted  as  an  advisory 
member.  One  of  the  first  nuisances  attacked  by 
the  association  was  the  manure-yard  of  Michael 
Kane  at  the  foot  of  East  46th  Street,  in  which 
large  quantities  of  stable-manure  were  accumu- 
lated. Kane  had  been  indicted  four  years  before, 
but  the  nuisance  still  continued.  Another  com- 
plaint was  made  to  the  grand  jury,  and  three 
ladies  of  the  association  were  summoned  before 
that  body  to  testify.  He  was  again  indicted,  and 
subsequently  tried  and  convicted,  and  the  manure 
entirely  removed.  During  one  of  the  visits  of  a 
committee,  its  members  were  attacked  by  a  mob, 
which  necessitated  police  escort  in  their  future 
investigations.  The  attention  of  the  association 
was  next  directed  to  the  slaughter-houses  of  the 
city.  In  the  annual  report  it  is  stated  that  three 
interviews  were  had  with  the  board  of  health  to 
obtain  the  co-operation  of  that  body  in  an  effort 
to  remove  the  slaughter-houses  from  the  city 
limits,  or  else  to  compel  them  to  conform  to 
proper  sanitary  regulations.  Meeting  with  no  en- 
couragement, a  bill  was  prepared  and  submitted 
to  the  legislature,  providing  for  better  regulations 
for  the  slaughter-houses.  A  public  meeting  was 
held  to  sustain  this  movement,  at  which  Hon. 
Noah  Davis,  chief  justice  of  the  supreme  court, 
presided.    The  bill  did  not  pass  the  legislature, 


but  the  efforts  put  forth  by  the  association  aroused 
the  public  attention  and  interest.  In  the  follow- 
ing year  the  nuisance  from  accumulated  manure 
again  demanded  interference.  A  bill  was  pre- 
sented to  the  legislature,  establishing  a  permanent 
dumping-ground  between  95th  and  97th  streets 
and  1st  Avenue  and  East  River.  Through  the 
efforts  of  this  association,  the  measure  was  de- 
feated. The  report  states  that  the  removal  of 
stable-refuse,  and  its  transportation  through  the 
city,  are  still  subjects  of  annoyance  and  com- 
plaint, and  that  the  ordinances  limiting  the  hours 
and  the  manner  of  removal  are  continually  disre- 
garded. Efforts  are  being  made  to  persuade  rail- 
road companies  and  others  to  bale  the  manure, 
and  thus  diminish  the  nuisance.  The  association 
has  been  informed  by  one  of  the  large  slaughterers 
of  the  city  that  he  will  build  an  abattoir  which 
will  be  a  model  in  every  respect,  and  this  is  looked 
forward  to  as  one  method  of  lessening  the  nui- 
sances connected  with  this  business.  The  gas- 
works, and  a  section  of  the  city  known  as  '  Little 
Italy '  between  5th  and  Madison  avenues,  east  of 
Central  park,  have  also  engaged  the  attention  of 
the  members  of  the  association.  Examinations 
have  also  been  made  of  numerous  tenement- 
houses  and  schools.  The  association  has  demon- 
strated that  a  few  determined  persons,  actuated 
by  the  public  good,  can  accomplish  a  great  deal  in 
the  way  of  reform,  and  we  wish  the  association 
success  in  its  work. 


Typhoid  bacillus.  — Dr.  Sternberg  has  recently 
conducted  some  experiments  as  to  the  thermal 
death-point  of  the  bacillus  of  typhoid-fever.  A 
fresh  culture  of  the  organism  was  introduced  into 
capillary  glass  tubes,  which,  after  being  hermeti- 
cally sealed,  were  placed  in  a  vessel  containing 
water,  and  exposed  to  a  constant  temperature  for 
ten  minutes.  At  the  end  of  this  time  the  contents 
of  these  tubes  are  introduced  into  sterile  flesh- 
peptone-gelatine  contained  in  test-tubes.  These 
are  in  turn  placed  in  an  incubating-oven,  and  •ex- 
posed to  a  temperature  of  20°  to  22°  C.  If  at  the 
end  of  a  week  the  organism  has  not  developed,  it 
may  be  taken  for  granted  that  it  has  been  de- 
stroyed by  the  heat.  After  eight  experiments  of 
this  kind,  it  was  found  that  in  no  instance  did  the 
bacillus  develop  after  it  bad  been  exposed  to  a 
temperature  of  56°  C,  while  in  one  experiment 
growth  occurred  after  exposure  to  55°.  The  ther- 
mal death-point  of  this  bacillus  may  be  safely 
placed  at  56°  C.  (182.8°  F.). 

Yellow-fever  inoculation.  —  In  1885  and 
1886,  6,524  persons  submitted  themselves  to  pro- 
tective vaccination  against  yellow-fever  in  Rio 
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Janeiro.  During  these  two  years,  1,075  persons 
died  from  that  disease ;  and  of  that  number,  1,667 
were  un vaccinated,  eight  only  of  those  who  had  re- 
ceived the  treatment  having  died.  This  statement 
was  made  by  Freire  and  others  to  the  Academy  of 
science.  These  gentlemen  state,  that,  taking  as 
the  basis  of  their  calculation  the  population  ex- 
posed to  the  contagion,  the  percentage  of  deaths 
for  the  whole  number  was  one  per  cent,  whereas 
for  those  who  had  been  subjected  to  preventive 
inoculations  it  was  only  one  per  thousand. 

A  three-year  trange.  —  In  the  Revue  cThyp- 
notisme  is  reported  the  case  of  a  young  lady  who 
has  been  in  an  uninterrupted  trance  for  nearly 
four  years.  In  1888  she  received  a  fright,  and 
shortly  after  had  convulsions,  from  which  she 
passed  into  a  profound  sleep  which  has  continued 
to  the  present  time.  She  takes  food  in  small  quan- 
tities. Dr.  Blrillon,  who  reports  the  case,  has,  as 
the  result  of  his  examination,  found  the  limbs 
wasted,  and  the  fat  of  the  body  to  have  disap- 
peared. Anaesthesia  is  complete.  The  pulse  is 
very  weak,  and  beats  one  hundred  to  the  minute. 
The  face  is  pale,  waxy,  and  expressionless.  She 
is  totally  unconscious,  and  cannot  be  aroused. 

Purification  of  sewage.  —  L.  P.  Kinnicutt, 
professor  of  applied  chemistry  at  the  Worcester 
free  institute,  has  recently  given  his  opinion  as 
to  purification  of  the  sewage  of  that  city  by  means 
•of  chemical  precipitation.     In  his  report  to  the 
city  engineer,  be  discusses  the  three  general  meth- 
ods used  for  the  purification  of  sewage,  —  irriga- 
tion, intermittent  filtration,  and  chemical  precipi- 
tation.   That  sewage  can  be  purified  in  England 
by  the  system  of  broad  irrigation,  when  the  sys- 
tem is  carefully  carried  out,  there  is  no  question. 
The  amount  of  land  required,  however,  is  very 
great,  probably  an  acre  for  every  fifty  persons. 
This,  together  with  the  cost  of  properly  preparing 
the  land,  conducting  the   sewage  thereto,  and 
carrying  the  effluent  away,  makes  the  system  a 
most  costly  one  for  a  city  of  any  size.    Purifica- 
tion of  sewage  by  means  of  intermittent  filtration 
is  an  attempt  to  reduce  the  amount  of  land  by  ap- 
plying the  sewage  intermittently,  the  amount  of 
land  being,  as  given  by  the  most  careful  authori- 
ties, one  acre  to  five  hundred  persons.     The  cost 
of  preparing  the  land  for  this  purpose  is  very 
great,  as  it  must  be  deeply  under-drained.    The 
land,  when  used,  is  not  well  fitted  for  the  produc- 
tion of  crops,  and  the  decomposition  of  the  or- 
ganic matter  contained  in  the  sewage  depends  al- 
most entirely  on  the  oxygen  contained  in  the  soil. 
The  third  method,  chemical  precipitation,  con- 
sists in  adding  certain  chemicals  to  the  sewage, 
which  precipitates  practically  all  the  suspended 


matter,  and  which  could  undoubtedly  be  carried 
to  a  point  where  most  of  the  offensive  matter  in 
solution  was  destroyed.  The  effluent  obtained  by 
this  process  can  either  be  carried  directly  into  a 
running  stream,  or  first  filtered  through  a  small 
area  of  land.  The  recommendation  of  Professor 
Kinnicutt  in  reference  to  the  best  method  for  the 
purification  of  the  sewage  of  Worcester  is  that 
chemical  precipitation  be  adopted,  with  the  addi- 
tion of  a  small  area  of  land,  for  possible  use  in 
very  hot,* dry  weather;  and,  for  every  million 
gallons  of  sewage,  the  addition  of  about  900 
pounds  of  quicklime  for  the  neutralization  of  free 
acid,  and  2,150  pounds  in  the  form  of  milk  of 
lime,  or  1,060  pounds  in  the  form  of  lime-water, 
for  the  precipitation  process  proper. 


EXPLORATION  AND  TRAVEL. 

Africa. 

The  journal  of  Bishop  Hannington,  who  was 
murdered  in  Uganda,  contains  some  interesting 
notes  on  Masai  Land,  according  to  PetermaniCs 
Mitteilungen  for  May.  His  travels  between  the 
Victoria  Nyanza  and  the  Nile  are  important,  as 
he  was  the  first  white  man  to  visit  that  part  of 
the  country. 

Count  Teleki  has  organized  an  expedition  to 
Central  Africa,  which  left  Zanzibar  on  Jan.  24, 
under  the  command  of  Lieutenant  von  Hdhnel. 
The  object  of  tbe  expedition  is  the  exploration  of 
the  Kilima  Njaro. 

Extracts  from  letters  of  H.  M.  Stanley,  dated 
from  the  Kongo  on  March  20  and  21,  are  published 
in  the  London  Times.    The  expedition  arrived  at 
Banana  Point  on  March  18,  after  a  pleasant  and 
satisfactory    voyage.      Stanley   chartered    three 
small  steamers  belonging  to  the  trading  com- 
panies of  the  lower  Kongo,  and  on  March  20  and 
21  the  whole  expedition  was  conveyed  to  Matadi. 
The  expedition  appears  to  be  in  a  very  satisfac- 
tory condition.    A  serious  disturbance  between 
the  Zanzibari  and  Tippo-Tip's  men  on  the  one  side, 
and  the  Sudanese  on  the  other,  was  quickly  sup- 
pressed ;  and  Stanley  says  that  later  on  perfect 
peace  prevailed  among  the   different   elements 
composing  the  expedition.    The  news  he  received 
at  Bomo  from  the  committee  in  charge  of  the  ad- 
ministration of  the  Kongo  Free  State  was  very 
discouraging.    He  was  informed  that  a  serious 
famine  existed  as  far  as  Stanley  Pool,  and  that 
the  steamer  Stanley  is  at  present  hauled  up  for 
repairs.    Besides  this,  the  Baptist  mission  refused 
to  lend  its  steamer  Peace  to  the  expedition.    Thus 
Stanley  encounters  numerous  obstacles;  but  we 
may  expect,  nevertheless,  to  hear  soon  of  his  ar- 
rival at  Stanley  Pool. 
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As  the  Stanley  relief  expedition  makes  it  un- 
necessary to  send  another  expedition  to  the  relief 
of  Captain  Casati,  the  Milan  Societa  d'esplorazione 
commerciale  in  Africa  has  changed  its  plans,  and 
has  sent  two  of  Tippo-Tip's  men  to  Unyoro,  bear- 
ing letters  of  credit  for  Casati  to  the  missionary 
and  trading  stations  on  the  route.  Thus  Casati 
will  be  enabled  to  return  from  Unyoro  to  Zanzibar, 
and  it  is  probable  that  in  this  way  Emin  Bey  will 
be  informed  of  Stanley's  attempt  to  reach  him. 

It  is  stated  in  Petermanri'8  Mitteilungen  for  May 
that  the  German  Reichstag  has  appropriated  150,000 
marks  (about  $86,000)  for  the  continuation  of  ex- 
plorations in  Africa.  While  former  appropriations 
were  used  for  the  expeditions  of  the  German- 
African  society,  the  government  has  resolved  to 
use  the  present  appropriation  for  the  exploration 
of  the  German  possessions  in  Africa.  Lieut.  R. 
Kund,  the  explorer  of  the  Lukenye,  will  be  sent 
to  Kamerun,  to  penetrate  from  that  point  into  the 
interior,  which,  on  account  of  the  hostility  of  the 
natives,  has  been  hitherto  inaccessible. 

A.  von  Dankelmann  has  reduced  the  barometri- 
cal observations  of  R.  Kund,  and  compared  them 
with  those  obtained  from  the  observations  of  von 
Francois,  Dr.  Buttner,  and  von  Mechow.  As 
stated  in  Petermann's  Mitteilungen,  he  considers 
the  height  of  Stanley  Pool  (900  feet)  and  of  San 
Salvador  (1,800  feet)  reliable.  The  rivers  Kuango, 
Kuilu,  Sankuru,  and  Lukenye  are  from  1,050  to 
1,300  feet  above  sea-level,  the  western  rivers  being 
the  more  elevated.  This  fact  shows  that  these 
rivers  run  through  an  extensive  plain,  into  which 
they  have  cut  their  beds. 

New  Guinea. 
We  learn  from  the  Proceedings  of  the  Royal 
geographical  society  for  May  that  the  government 
of  Victoria  is  preparing  to  send  out  a  well- 
equipped  expedition  to  explore  the  Owen  Stanley 
Mountains  from  Port  Moresby,  and  has  offered  the 
leadership  to  the  man  of  all  others  best  able  to 
carry  so  difficult  an  undertaking  to  a  successful 
issue ;  namely,  the  Rev.  J.  Chalmers.  A  grant 
of  ten  thousand  dollars  has  been  made  towards 
the  cost  of  the  expedition,  and  further  contribu- 
tions are  expected. 

America. 
Chaffanjon  writes  from  Ciudad  Bolivar  to  the 
Geographical  society  of  Pari3  {Compt.  rend.,  No. 
0)  that  the  success  of  his  expedition  to  the  sources 
of  the  Orinoco  was  complete.  His  companions, 
Indians  from  the  Maquiritares  and  Bares  tribes, 
were  so  much  afraid  of  the  Guaharibas.  who  in- 
habit the  region  about  the  head  waters  of  the 
Orinoco,  that  he  had  the  greatest  difficulty  in  in- 
ducing them  to  follow  him.      He  explored  the 


mountains  of  that  region,  and  determined  the 
positions  of  numerous  places  by  astronomical  ob- 
servations. He  is  going  to  visit  the  sources  of  the 
Es8equibo  before  returning  to  France. 

The  expedition  of  Dr.  K.  von  den  Steinen,  be- 
fore leaving  the  coast  of  Brazil,  made  some 
anthropological  and  ethnological  researches  among 
the  Sambuquis  in  the  province  of  Santa  Cath- 
arina  (Gazette  giogr.,  May  12).  The  company  in- 
tended to  start  for  the  head  waters  of  the  Xingu 
on  the  2d  of  May.  Although  ethnological  studies 
are  the  main  objects  of  the  expedition,  Messrs. 
Gervaiso  Ninus  Plris  and  Moreira  de  Silva  have 
accompanied  it  for  the  purpose  of  making  geo- 
logical observations. 


NOTES  AND  NEWS. 

The  vessels  of  the  U.  S.  coast  survey  are  now 
located  as  follows  :  the  Bache  left  Key  West  May 
24,  and  arrived  at  New  York  last  Tuesday,  where 
she  will  fit  out  for  work  in  Vineyard  Sound  ;  the 
Gedney  left  New  York  May  80  for  work  on  the 
coast  of  Maine ;  the  Olympia  is  now  at  work  on 
the  coast  of  Washington  Territory  ;  the  Endeavor 
is  now  on  the  Louisiana  coast,  but  will  close  its 
work  this  week  and  proceed  to  New  York.     Mr. 

F.  W.  Perkins,  who  has  been  on  the  steamer 
Hitchcock  on  the  coast  of  Louisiana,  has  dismissed 
his  party,  and  will  be  in  Washington  until  June 
15  ;  Mr.  J.  H.  Turner  has  been  ordered  to  Salt 
Lake  City,  and  will  continue  the  work  on  the 
triangulation  of  the  39th  parallel;  Captain  Bou- 
telle  has  gone  to  St.  Paul,  Minn.,  to  organize  a 
party  under  the  direction  of  Professor  Hoag  of  the 
University  of  Minnesota,  for  making  a  triangula- 
tion survey  of  the  state  The  work  will  begin  be- 
tween St.  Paul  and  Fort  Snelling. 

—  The  American  fisheries  society  began  its  an- 
nual session  in  Washington  last  Tuesday.  There 
was  a  large  attendance  of  the  members.  The  fol- 
lowing are  the  officers  of  the  society  :  president, 
Dr.  W.  M.  Hudson,  Hartford,  Conn.;  vice-presi- 
dent, W.  L.  May,  Fremont,  Neb.;  treasurer,  E. 

G.  Blackford,  Brooklyn,  N.Y.;  recording  secre- 
tary, Fred  Mather,  Cold  Spring  Harbor,  N.Y.: 
corresponding  secretary,  W.  A.  Butler,  jun.,  De- 
troit, Mich.  Prof.  W.  O.  Atwater  of  the  Wesley- 
an  university  presented  a  paper  on  «•  The  chemi- 
cal changes  produced  in  oysters  in  floating,  and 
their  effect  upon  their  nutritive  value."  Mr.  K. 
Ito,  superintendent  of  the  fisheries  of  northern 
Japan,  spoke  upon  the  methods  of  fishing  in 
Japan  as  compared  with  American  methods. 

— The  fifteenth  annual  session  of  the  American 
society  of  mechanical  engineers  began  in  Wash- 
ington  on  Tuesday,  May  81,  over  seven  hundred 
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members  being  present.  The  secretary,  Mr.  F. 
R.  Hut  ton,  presented  tbe  report  of  the  council, 
which  stated  that  through  Mr.  Stephen  W.  Bald- 
win the  society  had  gained  possession  of  much  of 
the  expert  apparatus  belonging  to  the  late  Mr. 
John  C.  Hoadley  of  Boston. 

—  The  second  field-meeting  of  the  Indiana 
academy  of  science  was  held  at  Waveland,  Mont- 
gomery county,  Irid.,  May  10  and  20.  The  first 
day  was  devoted  to  the  exploration  of  the  rugged 
sides  of  Sugar  Creek  in  the  vicinity  of  •  Shades 
of  Death.'  In  the  evening,  Dr.  T.  C.  Menden- 
hall,  president  of  Rose  polytechnic  institute,  de- 
livered an  address  on  '  Weather-predictions.'  The 
second  day  was  devoted  to  an  excursion  to  Pine 
Hills,  a  picturesque  region  along  Sugar  Creek. 
The  evening  exercises  consisted  of  a  general  dis- 
cussion of  the  natural  history  of  the  localities 
visited.  Over  thirty  members  were  present.  The 
meeting  was  in  every  way  a  success.  The  com- 
mittees which  made  the  arrangements  are  deserv- 
ing of  much  credit  for  the  way  in  which  their 
arrangements  were  carried  out.  Tbe  next  meet- 
ing will  be  held  at  Indianapolis  late  in  December. 

—  The  American  institute  of  electrical  engi- 
neers was  organized  at  New  York  City  on  May 
13,  1884.  It  was  the  intention  of  its  founders  to 
establish  a  national  organization  of  high  character, 
which  should  be  in  every  respect  worthy  of  the 
support  of  American  electrical  engineers.  In 
order  to  enhance  its  usefulness  to  the  electrical  fra- 
ternity, a  determined  effort  was  made  at  the  an- 
nual and  general  meetings  just  past,  to  purchase  a 
building  in  New  York  City,  which  is  to  be,  what 
the  title  of  the  society  implies,  the  *  American 
institute  of  electrical  engineers.'  This  movement 
has  been  under  consideration  for  three  years  past, 
a  standing  committee  having  been  previously  ap- 
pointed for  the  work  during  the  first  term  of  Pres. 
Norvin  Green.  Among  the  important  features  of 
the  institute  will  be  an  electrical  librarv  and  a 
museum,  to  which,  if  space  permits,  an  experi- 
mental laboratory  may  be  added.  Suitable  ac- 
commodations will  be  provided  for  council  and 
general  meetings  and  the  entertainment  of  mem- 
bers and  their  guests,  and  the  house  will  be  open 
at  all  reasonable  hours.  The  work  already  ac- 
complished is  shown  by  the  contents  of  the  three 
yearly  volumes  of  Transactions.  These,  however, 
will  be  surpassed  by  the  volume  now  in  press, 
which  completes  the  record  of  the  institute  up  to 
May,  1887. 

—  In  Bulletin  No.  26,  issued  recently  from  the 
department  of  zoology  and  entomology  of  tbe 
Michigan  agricultural  college,  on  p.  0,  a  typo- 
graphical error  makes  the  proper  proportion  of 


Paris  green  or  London  purple  to  water,  for  spray- 
ing apple-trees  for  the  codling-moth,  to  be  one 
pound  of  Paris  green  to  two  gallons  of  water ; 
whereas  the  proportion  should  be  one  pound  of 
Paris  green  or  London  purple  to  two  barrels,  or 
one  hundred  gallons,  of  water. 

—  We  learn  from  the  Naturwissenschaftliche 
Rundschau  of  May  21  that  on  May  8  and  4  the  curves 
of  the  barographs  at  Berlin  showed  sudden  changes 
of  the  atmospheric  pressure  which  could  not  be 
accounted  for  by  meteorological  phenomena. 
This  fact  is  of  interest  as  being  coincident  with 
the  Sonora  earthquake.  Von  Bezold,  who  men- 
tioned this  matter  in  tbe  Physical  society  of  Ber- 
lin on  May  6,  calls  to  mind  the  fact  that  the  erup- 
tion of  Krakatoa  on  Aug.  27,  1888,  was  also 
accompanied  by  sudden  changes  of  the  atmos- 
pheric pressure  in  Europe. 

—  Porter  &  Coates  announce  a  new  edition  of 
4  Amateur  photographer,'  with  two  new  chapters 
on  paper  negatives  and  microscopic  photography, 
by  Ellerslie  Wallace,  jun. 

—  Botanists  owe  Professors  Farlow  and  Trelease 
a  debt  of  gratitude  for  the  publication  of  their 
bibliography  of  North  American  fungi  in  the  May 
number  of  the  Harvard  university  bulletin,  just 
issued.  It  contains  a  list  of  such  works  on  North 
American  fungi  (excluding  the  Schizomycetes  as 
belonging  rather  to  the  department  of  medicine 
than  to  botany  proper)  as  are  of  greater  or  less 
value  to  working  botanists.  It  is  the  first  list  of 
the  kind  yet  published,  and  will  show  that  the 
general  belief  of  those  not  specialists  in  this  branch 
of  botany,  that  little  has  been  written  on  North 
American  mycology,  is  by  no  means  correct. 
It  includes  a  very  large  number  of  papers  of  a 
popular  and  indefinite  character  relating  to  fungi 
not  specifically  named  which  are  scattered  through 
various  agricultural,  horticultural,  and  other  jour- 
nals ;  the  entries  are  in  all  cases  accompanied  by 
brief  descriptive  notes,  which  adds  greatly  to  the 
value  of  the  list ;  it  contains  also,  when  procur- 
able, the  place  and  date  of  birth  of  the  authors 
included  in  the  list.  The  most  prolific  author 
noted  is  M.  C.  Cooke,  whose  papers,  including 
those  published  with  other  persons,  number  71 ; 
other  prominent  authors  are  J.  B.  Ellis  (50),  W. 
G.  Farlow  (31),  and  M.  J.  Berkeley  (30).  Probably 
the  complete  list  will  contain  more  than  seven 
hundred  entries,  of  which  nearly  one-half  are 
given  in  the  present  instalment,  which  reaches 
the  letter  H. 

—  In  Science  for  May  20,  p.  481,  first  column, 
second  line,  'phenomenon'  should  read  'phe- 
nomenon in  Assyrian.' 
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LETTERS  TO  THE  EDITOR. 

mmmThe  attention  of  scientific  men  i*  called  to  the  advantage* 
of  the  correspondence  column*  of  Science  for  placing  promptly 
on  record  brief  preliminary  notice*  of  their  investigation*. 
Twenty  copie*  of  the  number  containing  hi*  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  a*  brief  a*  possible.  The 
writer1*  name  i*  in  all  case*  required  a*  proof  of  good  faith. 

The  occurrence  of  similar  inventions  in  areas 

widely  apart. 

In  Science  of  May  20,  Dr.  Franz  Boas  has  reviewed 
in  a  very  courteous  manner  my  plan  of  studying  and 
exhibiting  anthropological  material,  to  which  I  am 
happy  to  make  reply. 

I  think  that  Dr.  Boas  honors  me  overmuch  in 
giving  me  the  entire  credit  for  a  system  which  had 
taken  possession  of  some  men's  minds  before  I  was 
born.  As  your  space  will  not  allow  an  extended  argu- 
ment, I  shall  confine  myself  to  general  statements. 

1.  Whoever  attempts  to  classify  material  must  first 
have  in  his  mind  certain  notions,  ideas,  or  character, 
istics  by  means  of  which  he  will  separate  one  object 
from  another.  These  ideas  let  us  call  'classific 
concepts.' 

2.  All  curators  of  anthropological  museums  must 
recognize  the  following  classific  concepts :  material, 
race,  geographical  areas,  social  organizations,  en- 
vironment, structure  and  function,  and  evolution  or 
elaboration.  Besides  these,  there  are  other  minor 
concepts  which  enter  into  a  more  minute  classifica- 
tion. 

3.  Every  scientific  anthropologist  charged  with  a 
great  collection  has  in  his  own  mind  decided  the 
order  in  which  these  concepts  should  be  considered 
in  the  distribution  of  material,  and  I  consider  this 
the  greatest  blessing  to  science.  If  all  the  museums 
in  the  world  were  arranged  upon  the  same  plan, 
only  one  set  of  philosophical  problems  could  be  con- 
sidered, and  the  study  would  be  correspondingly 
circumscribed.  If,  however,  such  a  measure  be- 
comes necessary,  I  sincerely  hope  the  plan  will  be 
that  of  the  national  museum  at  Washington.  Let  it 
be  distinctly  kept  in  mind  that  the  only  difference 
among  curators  is  in  the  degree  of  prominence  given 
to  each  concept. 

4.  There  is  another  factor  which  enters  into  the 
arrangement  of  material,  and  that  is  those  who  are 
to  study  the  material.  For  instance,  there  are 
aroheologists,  ceramists,  musicians,  technologists  of 
many  kinds,  and  students  of  war,  religion,  and  the 
aesthetic  arts,  who  desire  to  see,  in  juxtaposition, 
the  specimens  which  they  would  study.  On  the 
other  hand,  there  are  ethnologists  and  sociologists 
who  desire  to  see  all  that  belongs  to  a  consanguine 
race,  or  to  a  geographical  area,  in  juxtaposition. 

One  of  the  most  delightful  incentives  technique 
as  the  ruling  concept  is  the  great  variety  of  intelli- 
gent people  who  can  be  brought  into  co-operation 
in  the  work.  It  seems  that  there  is  something  for 
everybody  on  earth  to  do,  and  I  attribute  the  phe- 
nomenally rapid  growth,  at  little  cost,  of  the  national 
museum,  to  the  great  variety  of  minds  that  catch  its 
spirit  and  are  glad  to  work  for  it  in  their  several 
spheres. 

Now,  in  a  museum  properly  constructed  it  is  pos- 
sible to  arrange  the  cases  in  the  form  of  a  checker- 
board, so  that  by  going  in  a  certain  direction  the 
parallels  of  eases  represent  races  or  tribes  or  loca- 
tions.   By  inspecting  the  same  cases  in  a  direction 


at  right  angles  to  the  former,  the  visitor  may  study 
all  the  products  of  human  activity  in  classes  accord- 
ing to  human  wants.  At  any  rate,  whatever  the 
fundamental  conception  be,  in  any  museum  every 
thing  should  tend  to  enlist  the  sympathies  and  co- 
operation of  the  greatest  diversity  of  mind. 

Finally,  as  regards  similarities  in  the  products  of 
industry  of  areas  wide  apart,  I  think  Dr.  Boss's 
suggestion  about  superficial  similarities  from  unlike 
causes  a  very  ingenious  one,  but  it  has  nothing  to 
do  with  the  case.  Except  in  a  general  way,  his  affir- 
mation that  similar  effects  proceed  from  different 
causes  will  hardly  meet  with  acceptance,  in  the  face 
of  the  axiom  that  ( like  effects  spring  from  like 
causes.' 

In  another  place  I  have  sought  to  show  the  grada- 
tions of  similarities.  Superficial,  formal,  or  func- 
tional similarities  in  nature  may  spring  from  dia- 
metrically opposite  motives,  as  in  the  case  of  mim- 
icry. But  according  to  the  doctrine  of  chances,  the 
possibility  of  similar  effects  diminishes  with  the 
complexity  of  the  organization  and  the  number  of 
co-operating  factors. 

The  perplexing  question  is  this :  Can  these  simi- 
larities be  made  to  throw  any  light  upon  the  migra- 
tions of  men  ?  The  philosophical  ethnologist  is 
always  in  a  *  double  corner,'  by  reason  of  two  inter- 
pretations of  similarities.  —  the  one  arguing  contact 
of  some  kind;  the  other,  disconnected  causes, 
whether  similar  or  dissimilar  it  matters  not. 

I  think  it  is  a  growing  conviction  that  inventions 
of  both  customs  and  things  spring  from  prior  inven- 
tions, just  as  life  springs  from  life,  and  that  the 
sooner  we  recognize  the  fact  that  in  the  study  of 
arts,  institutions,  language,  knowledge,  customs,  re- 
ligion, and  races  of  men,  we  must  always  apply  the 
methods  and  instrumentalities  of  the  biologist,  the 
sooner  will  our  beloved  science  stand  upon  an  im- 
movable foundation. 

There  is  a  disposition  to  magnify  the  importance 
of  museum  specimens.  The  valuable  thing  about 
them  is  the  knowledge  we  acquire  concerning  them. 
A  museum  is  an  encyclopaedia,  with  specimens  in- 
stead of  pictures.  I  hold,  and  would  emphasize,  the 
opinion  that  the  explorer  who  goes  among  a  people 
to  study  their  entire  creed  and  activity  will  do  his 
work  better  by  having  in  his  mind  the  determination 
to  bring  each  industry  into  comparison  with  the 
same  activities  in  other  times  and  places. 

There  is  one  thought  which  should  always  be  borne 
in  mind  in  considering  the  biological  method  of 
treating  ethnological  material.  In  the  natural  world 
some  beings  are  monorganic,  others  are  poly- 
organic.  It  is  so  in  the  history  of  human  inven- 
tions, therefore  in  the  arrangement  of  specimens 
there  are  things  which  must  always  appear  in  sets. 
No  one  should  think  of  separating  a  suit  of  clothing, 
a  full-rigged  vessel,  the  entire  outfit  of  the  arrow- 
maker,  potter,  weaver,  or  other  craftsman.  Pro- 
fessor Putnam  would  not  think  of  separating  the 
entire  contents  of  a  mound.  Each  of  these  things 
mentioned   is  a  polyorganic  unit   whose  parts  are 

das  much  related  as  the  parts  of  the  human 
y. 
In  conclusion,  it  is  but  just  to  remark  that  during 
the  two  years  in  which  I  have  had  charge  of  the  de- 

Sartment  of  ethnology  in  the  national  museum,  I 
ave  given  no  attention  as  yet  to  the  west  coast  of 
America  from  California  to  Mount  St.  Elias.  To 
this  fact,  and  not  to  any  fault  in  my  system,  must 
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be  attributed  the  difficulty  which  Dr.  Boas  encoun- 
tered in  studying  our  material  in  comparison  with 
his  own  from  that  region.  O.  T.  Mason. 

Washington,  May  80. 

An  American  dialect  society. 

Referring  to  the  letter  by  B.  B.  in  Science  of  May 
20,  it  is  certainly  possible  to  establish  an  Ameri- 
can dialect  society.  Yet  I  believe  it  much  the  better 
wav  to  have  the  work  undertaken  by  the  American 
philological  association  than  to  form  a  new  society. 
In  my  opinion,  the  advance  of  philological  science 
will  be  much  more  readily  promoted  by  a  combina- 
tion of  the  various  societies  now  existing  than  by  the 
formation  of  others.  Philology  would  be  the  gainer 
if  the  Oriental  and  Modern  language  associations 
could  be  united  with  the  American  under  one  con- 
trol. The  success  of  the  American  association  for 
the  advancement  of  science  should  teach  that  in 
union  there  is  strength,  and  that  a  large  society  at- 
tracts not  only  more  attention  from  the  public,  but 
brings  to  its  meetings  a  much  larger  proportion,  as 
I  believe,  of  its  own  members.  The  work  of  a 
dialect  society  is  so  largely  local  in  its  character 
that  it  can  best  be  done  by  a  large  number  of  per- 
sons. That  such  a'  work  should  be  done  needs  little 
proof.  The  principal  question  is,  By  whom  shall  it 
be  done  ?  S.  C.  Debbt. 

Columbus,  O.,  May  24. 


The  causation  of  consumption. 

Within  the  last  few  years  the  attention  of  the 
medical  profession  has  been  more  than  ever  turned 
to  the  consideration  of  the  cause  or  causes  of  pul- 
monary consumption.  The  renewed  interest  in  the 
etiology  of  this  disease  is  owing  to  the  discovery  of 
the  bacillus  tuberculosis.  This  important  event  gave 
origin  to  two  theories;  the  one  holding  that  the 
only  cause  of  consumption  was  the  bacillus  tubercu- 
losis, and  the  other  that  the  disease  but  furnished 
a  nidus  for  the  bacillus,  and  that  hence  its  presence 
was  not  a  cause,  but  an  effect.  This  difference  of 
opinion  among  physicians  has  not  materially  altered 
even  to  the  present  day;  and,  while  the  factors  of 
the  problem  which  give  rise  to  this  difference  of 
opinion  remain  unsolved,  it  is  savoring  of  dogma- 
tism to  say  that  it  is  decided  that  so  and  so  is  the 
cause  of  consumption. 

As  we  proceed  further  in  our  investigation  of  the 
causation  of  consumption,  we  find  the  adherents  of 
one  theory  placing  great  stress  upon  heredity,  and, 
on  the  other  hand,  men  of  the  highest  authority 
and  standing  in  the  medical  profession  giving  it  as 
their  opinion  that  there  is  no  direct  heredity  other 
than  that  the  child  of  phthisical  parents  starts  in 
life  with  a  small  stock  of  vitality,  and  is  thus  ren- 
dered more  liable  to  the  invasion  and  the  destructive 
influences  of  any  and  all  diseases. 

At  the  present  state  of  the  inquiry  it  seems  some- 
what too  hasty  to  say  just  what  the  cause  of  pul- 
monary consumption  may  be ;  but  it  certainly  ap- 
pears that  this  cause  is  compound,  being  made  up  of 
at  least  three  several  elements :  to  wit,  — 

1°.  The  feeble  vitality  or  resisting  power  with 
which  the  given  organism  enters  upon  life. 

2°  (a).  The  action  of  an  environment  upon  this 
organism  detrimental  to  the  maintenance  of  a  good 
general  health ;  or  (6)  in  some  cases  the  existence  of 
a  state  of  debility  after  an  acute  disease. 


3°.  The  organism  thus  influenced  being  exposed 
to  the  action  of  the  bacillus  tuberculosis. 

The  bacillus  tuberculosis  is  so  widely  disseminated 
in  the  air  we  breathe,  and  distributed  in  the  food  we 
eat,  that,  were  it  the  only  or  the  main  cause  of  con- 
sumption, we  might  expect  the  extermination  of  the 
human  race  within  a  few  years. 

We  may  plant  corn  upon  unsuitable  soil,  and  there 
will  be  no  growth ;  we  may  plant  it  upon  prepared 
soil  and  exclude  the  sunlight,  heat,  and  moisture, 
and  there  will  be  no  growth ;  and  so  the  bacillus 
tuberculosis  is  deposited  in  the  lungs  of  every  one 
of  us  nearly  every  day,  and  yet  it  takes  no  hold 
upon  the  majority,  because  either  the  system  is  re- 
fractory to  it,  or  our  environment  is  such  that  it 
cannot  develop.  Jambs  P.  Mabsh. 

Green  Island,  N.T.,  May  90. 


The  equivalence  in  time  of  American  marine 
and  intracontinental  tertiaries. 

In  a  paper  published  in  the  May  number  of  the 
American  journal  of  science.  Dr.  C.  A.  White  dis- 
cusses the  possibilities  of  correlating  in  detail  the 
North  American  intracontinental  and  marine  ter- 
tiaries, and  refers  to  the  identification  by  Prof.  L.  F. 
Ward  of  four  species  of  plants  from  the  tertiaries  of 
the  Mexican  gulf  border,  with  those  found  in  the 
Laramie  group.  I  am  unable  to  refer  to  the  report 
of  Professor  Ward,  which  has  not  yet  reached  this 
coast,  and  am  therefore  unaware  whether  the  plants 
referred  to  are  from  the  country  east  or  west  of  the 
Mississippi  Biver ;  but  I  would  take  this  occasion  to 
call  attention  again  to  the  opportunities  afforded  for 
the  establishment  of  such  correlations,  in  north- 
western Louisiana,  south-western  Arkansas,  and  the 
adjacent  portions  of  Texas  and  the  Indian  Territory, 
where  the  marine  formations,  still  recognizable  in 
detail  by  their  characteristic  shells,  are  indefinitely 
split  up,  both  horizontally  and  vertically,  into  a 
maze  of  marine  outliers  and  fresh  and  brackish 
water  deposits,  of  the  equivalence  and  continuity  of 
which  there  can  be  no  possible  question.  Among 
these,  certain  fresh-water  deposits  on  the  upper  Bed 
Biver  in  Louisiana  are  extremely  rich  in  well-pre- 
served leaves  and  fruits,  of  which  a  collection  (de- 
posited at  the  University  of  Mississippi  at  Oxford) 
was  made  by  me  in  1869.  Among  my  publications 
setting  forth  these  facts,  I  have,  in  a  paper  read  at 
the  Indianapolis  meeting  of  the  American  association 
for  the  advancement  of  science  in  1871,  pointedly 
alluded  to  the  probable  original  continuity  of  this 
*  Mansfield  group '  of  Louisiana  with  intraconti- 
nental tertiaries,  and  the  further  probability,  that, 
by  means  of  remaining  outliers,  at  least  a  chrono- 
logical scale  for  parallelizing  these  formations  might 
be  established  along  the  shallow  connecting  trough 
outlined  by  the  cretaceous  shore-lines.  While  my 
supposition  that  the  cross-timbers  of  Texas  were 
also  of  tertiary  age,  has  since  been  disproved,  I  am 
not  aware  that  any  exhaustive  examination  of  the 
region  lying  between  the  Bed  and  Arkansas  rivers 
in  the  Indian  Territory  has  been  made;  yet  it  is 
there  that  such  direct  connection  must  have  existed, 
if  at  all  within  tertiary  times.  The  striking  increase 
of  the  lignitiferous  facies  toward  the  north-western 
border  of  the  Gulf  tertiary  area,  culminating  in  the 
appearance  of  bands  of  fresh-water  limestone  at 
Mansfield  and  north-westward ;  the  fan-like  expan- 
sion, in  Arkansas  and  Louisiana,  of  the  older  por- 
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tion  of  the  narrow  bands  formed  by  the  marine 
stages  in  Mississippi  and  Alabama ;  with  a  manifest 
north-westward  trend  of  snch  deposits  as  are  con- 
tinuously traceable  in  north-western  Louisiana, 
while  the  later  stages  are  abruptly  deflected  to  the 
south-west,  —  all  points  to  a  rapidly  progressing 
elevation  of  the  axial  cretaceous  trough,  that  may, 
or  may  not,  have  completely  separated  the  interior 
from  the  Gulf  waters  before  the  beginning  of  the 
tertiary  period.  In  any  event,  the  region  referred 
to  appears  to  me  to  be  a  critical  one,  deserving  of 
exhaustive  examination  in  advance  of  many  others 
that  offer  only  a  subordinate  interest  in  comparison 
to  the  problem  of  the  correlation  of  the  intraconti- 
nental  and  the  marine  tertiary.  E.  \V.  Hiloard. 
Berkeley,  Cal.,  May  17. 


The  pelvis  of  the  dugong. 

As  far  as  I  am  aware,  the  pelvis  of  Halicore  aus- 
tralis  has  never  been  properly  described  or  figured. 

Last  fall  I  had  the  opportunity  of  examining,  here 
at  my  father's  establishment,  six  ligamentary  skele- 
tons, embracing  both  sexes,  of  this  animal.  A  few 
hasty  notes  made  at  the  time,  and  a  section  of  verte- 
brae, including  the  pelvis  (in  which,  unfortunately, 
the  ischia  have  been  torn  asunder  and  separated 
from  their  haemapophysis),  is  all  the  material  I  can 
lay  hands  on.  now  that  I  have  time  to  look  the  mat- 
ter up:  consequently  my  drawing  and  description 
cannot  include  a  few  points  that  I  would  wish. 

In  all  six  cases  the  fourth  post-dorsal  vertebra  is 
the  first  sacral.     The  ilia  are  connected  to  the  distal 


ends  of  its  diapophyses  by  short  ligaments.  The 
ends  of  these  diapophyses  are  greatly  swollen  dorso- 
ventrally,  their  vertical  diameter  being  thirty-three 
millimetres,  whereas  the  preceding  one  measures 
but  ten  millimetres.  The  diapophyses  of  the  two 
succeeding  (sacral)  vertebrae  are  also  decidedly 
thicker  at  the  ends  than  is  the  case  in  either  the  last 
lumbar  or  the  succeeding  caudals.  Anchylosed  to 
the  ilia  are  the  ischia  lying  in  the  same  line,  and 
showing  their  junction  by  a  prominent  swelling  in 
the  mass  of  the  bone. 

The  distal  ends  of  the  ilia  were  connected  with 
each  other  by  a  short  ligament,  and  separated  from 
the  apex  of  the  haemapophysis  of  the  second  suc- 
ceeding vertebrae  by  but  a  few  millimetres,  con- 
nected to  it  either  by  a  ligament  or  muscle,  but 
which  it  is  now  too  late  to  determine. 

The  ilium  is  109  millimetres  in  length  ;  the  ischi- 
um, 102 ;  the  transverse  diameter  of  its  distal  end, 
46;  the  anterior-posterior  length  of  the  symphysis 
ischia.  34. 

The  first  haemapophysis  consists  of  two  straight 
V-shaped  bones  30  millimetres  long,  29  millimetres 


apart  at  bases,  with  points  diverging  to  a  distance  of 
51  millimetres.  The  next,  to  which  the  ischia  join, 
has  its  two  parts  curving  inward,  leaving  an  oval 
opening,  the  extremities  not  quite  meeting,  and  lig- 
amentously  connected.  The  succeeding  haemapophy- 
8es  have  their  ends  anchylosed,  and  are  V-shaped. 

The  point  that  I  especially  wish  to  emphasize  is, 
that  the  pelvis  is  not  vertical  to  the  axis  of  the  verte- 
bral column,  but  lies  at  practically  the  same  angle  as 
ordinarily  obtains  in  the  mammalia. 

In  the  six  specimens  examined,  two  had  nineteen 
thoracic  vertebrae,  while  four  had  but  eighteen.  All 
had  three  lumbar  vertebrae.  The  thoracic  are  gen- 
erally stated  as  being  nineteen  in  number:  with 
these  this  was  the  exception. 

It  is  further  to  be  noticed  that  the  dugong  appears 
to  be  an  exception  to  the  rule  that  when  the  number 
of  thoracic  vertebrae  is  increased  or  diminished 
there  is  a  compensating  diminution  or  increase  in  the 
number  of  lumbar  vertebrae.        Hexby  L.  Wabd. 

Rochester,  N.Y.,  May  24. 


A  cretaceous  river-bed. 

The  springs  at  San  Marcos,  Hays  county,  Tex.T 
where  the  San  Marcos  River  rises  full  grown  from 
the  earth,  with  a  steadiness  of  flow  in  marked  con- 
trast with  the  majority  of  Texas  rivers,  are,  aside 
from  their  scientific  aspects,  sufficiently  interesting 
to  have  been  a  subject  of  popular  speculation  and 
newspaper  discussion  ever  since  the  settlement  of 
Texas.  The  theories  that  have  been  advanced  are 
various,  from  the  popular  idea  that  it  is  sufficiently 
explained  by  the  presence  of  a  cave  full  of  water 
under  the  hill,  to  the  explanation  proposed  by  an 
imaginative  newspaper  editor,  that  the  water  comes 
underground  from  the  Rocky  Mountains. 

I  have  not  felt  it  necessary  to  familiarize  myself 
with  the  details  of  this  discussion,  since,  although 
my  conclusions  may  be  to  some  extent  old,  the  proof 
is  certainly  new;  for  the  general  principle  upon 
which  it  is  based  has  been  but  recently  announced 
by  Mr.  Robert  T.  Hill  in  the  American  journal  of 
science  for  April  (xxxiii.  p.  29)  ;  namely,  that  there 
exists  between  the  earlier  cretaceous  strata  of  Texas 
and  the  superimposed  rocks  a  plane  of  '  non-con- 
formity by  erosion/  indicating  an  interval  of  emer- 
gence between  the  two  periods  of  cretaceous  rock 
formation. 

The  strata  in  the  vicinity  of  San  Marcos  not  only 
furnish  a  striking  proof  of  the  truth  of  this  princi- 
ple, but  they  become  a  key  to  whatever  is  mysterious 
in  the  origin  of  the  San  Marcos  River. 

The  accompanying  section  roughly  represents  the 
rocks  exposed  by  the  San  Marcos  at  its  source. 

No  better  stratigraphical  landmark  than  the  stra- 
tum bby  the  Exogyra  arietina  marl,  could  be  desired. 
The  exposures  at  San  Marcos  are  typical  ones,  con- 
taining an  unusually  large  proportion  of  perfect 
bivalve  specimens  of  Exogyra  arietina  R.,  besides 
the  usual  smaller  quantity  of  GrypharaPitcheri,  etc. 
Its  exposures  are  from  fifty  to  one  hundred  feet 
above  the  river-level,  and,  in  connection  with  the 
Ostrea  carinata  bed  below,  furnish  conclusive  proof 
that  these  rocks  are  of  the  Washita  division  of  the 
earlier  or  Texas  cretaceous;  lacking,  however,  the 
uppermost  members  of  that  series. 

In  the  little  valleys  back  of  the  portion  of  the 
section  marked  aa,  I  found  a  conglomerate  composed 
of  fragments  of   the  hard  earlier  limestones  and 
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pebbles  cemented  with  white  limestone,  and  grad- 
ually changing  upward  into  a  firm,  barren,  homoge- 
neous limestone. 

This  formation  was  in  continuation  of,  or  some- 
times below,  the  horizon  of  the  Exogyra  arietina 
marl.  Here,  then,  was  the  solution  of  the  problem 
of  the  San  Marcos.  The  rooks  before  me  were  of 
the  later  cretaceous,  deposited  upon  the  gravel  and 
shingle  which  had  formed  the  bed  of  a  river  during 
the  period  of  emergence.  They  had  choked  up  and 
rendered  impervious  the  superficial  layers  of  the 
river-bed,  but  doubtless  left  the  lower  gravel  and 
sand  beds  in  as  good  condition  for  carrying  water  as 
ever.  To  make  the  evidence  complete,  I  found,  on 
examination  of  the  rock  aa,  which  lies  only  a  few 
feet  above  the  river,  that  it  is  the  soft  limestone  of 
the  later  cretaceous,  containing  numerous  specimens 
of  Gryphaea  laeviuscula  B.,  —  a  fossil  found  in  great 
abundance  a  short  distance  east  and  north  of  Austin, 
and  there  occurring  at  the  top  of  the  Austin  lime- 
stone. 

We  have,  then,  the  channel,  and  need  only  to  ac- 
count for  the  water  to  fill  it.  The  Blanco  Biver,  in 
a  westerly  direction  from  San  Marcos,  is  about  fif- 
teen miles  distant.  In  the  upper  part  of  its  course 
it  is  a  running  stream  of  considerable  volume ;  but 


that  the  whole  of  the  old  bed  is  to  some  extent  per- 
meated by  the  waters  of  the  underground  river.* 

The  extent  and  direction  of  this  underground 
channel,  and  the  determination  of  other  streams 
than  the  Blanco  which  may  be  tapped  by  it,  are 
promising  subjects  of  future  investigation,  which  I 
hope  at  an  early  date  to  undertake,  not  only  in  the 
hope  of  gaining,  by  a  study  of  the  amount  of  erosion 
of  the  older  rocks,  some  idea  of  the  duration  of  the 
interval  between  the  two  periods  of  rock  formation, 
but  of  obtaining  some  information  concerning  the 
fresh- water  life  of  that  period.      Edwin  J.  Pond. 

Austin,  Tex.,  May  18. 


Electrical  phenomena  at  the  Washington 

monument. 

In  various  numbers  of  Science  of  recent  dates 
have  appeared  notices  of  certain  electrical  phe- 
nomena experienced  on  western  mountain-peaks. 
The  peculiar  effects  experienced  consist  in  general 
of  a  hissing  or  crackling  sound  accompanying  single 
discharges,  or  a  continuous  flow  of  sparks,  and  the 
characteristic  tingling  sensation  when  a  finger  is 
presented  to  anv  metallic  object  near  by.  These  ex- 
periences, despite  the  common  belief,  are  not  rare, 
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DDD,  principal  springe ;  B,  hill  upon  which  is  the  Chautauqua  assembly  building ;  aa,  later  cretaceous  limestone,  with 
Exogyra  laeviuscula  R.;  66,  Exogyra  arietina  marl ;  cc,  firm  limestone,  with  Terebratula  Wacoensis  R.  and  Pecten 
quadrlcostatus  Sowerby ;  passing  into  dd3  thin-bedded  soft  limestone,  with  Ostrea  carinata  Law  and  numerous 
fossils  of  types  Ostrea,  Gryphaea,  Turritella,  Pecten,  Cardlum,  Cypricardla,  Trlgonla,  Toxaster,  and  Ammonites ; 
ee,  hard  but  broken  limestone,  with  Caprinas. 


below  the  point  west  of  San  Marcos  it  loses  size 
rapidly,  and  at  the  point  where  the  International  and 
great  northern  railroad  crosses  it,  and  below,  it  is 
for  the  greater  part  of  the  year  only  a  dry  bed  with 
occasional  pools  of  standing  water. 

It  has  evidently  cut  through  the  overlying  de- 
posits, till  it  has  reached  the  ancient  bed  of  the  San 
Marcos,  which,  thus  filled  with  water,  has  been 
enabled  to  clear  away  whatever  later  deposits  lay 
upon  its  ancient  bed  back  to  the  present  source  of 
the  San  Marcos  Biver. 

To  a  geologist  the  question  would  at  once  occur, 
Why  has  not  the  current  opened  the  whole  of  the 
old  bed,  and  so  caused 'the  abandonment  of  the 
present  bed  of  the  Blanco  long  ago  ?  The  answer 
lies  in  the  configuration  of  the  older  cretaceous 
strata  at  its  present  source.  The  old  river  had  cut 
under  what  was  the  overhanging  cliff  of  the  hard 
limestone  cc,  causing  it  to  dip  abruptly,  as  repre- 
sented in  above  section,  and  then  found  the  least 
resistance  in  cutting  a  channel  from  the  softer  Ostrea 
carinata  bed  rather  than  in  carrying  away  the  fallen 
mass  of  the  harder  limestone.  Hence  the  rocks  of 
the  old  river-bed  proper,  at  aa,  though  very  soft, 
are  protected  from  further  erosion  from  beneath  by 
the  stratum  cc. 

There  are,  however,  small  springs  at  *,  which  show 


nor  confined  to  certain  persons.  At  Pike's  Peak 
these  electrical  manifestations  are  of  frequent  oc- 
currence, and  a  list  has  been  published  (Report  of 
chief  signal  officer,  1882,  p.  893)  showing  the  ac- 
companying meteorological  conditions  in  fifty-six 
instances,  and  proving  that  these  electrical  phe- 
nomena are  closely  connected  with  the  occurrence 
of  hail,  snow,  and  thunder-storms.  At  these  times 
it  is  easy  to  obtain  sparks  from  woollen  or  fur  gar- 
ments, and  to  receive  shocks  on  opening  the  door  of 
the  stove,  or  touching  any  metallic  body.  Again,  at 
Fort  St.  Michael's  (Ibid.,  1881,  p.  768;  during  the 
coldest  weather  of  winter,  and  always  after  a  snow 
fog,  "  the  air  is  so  electrified  that  the  hair  upon  any 
loose  fur  stands  up,  and  a  spark  can  be  drawn  by 
presenting  a  finger  to  the  tip  of  a  single  hair." 

In  all  these  cases  the  observer  may  be  considered 
as  an  insulated  (perhaps,  as  in  the  case  of  one  of  your 
correspondents,  he  may  stand  upon  a  thick  woollen 
Navajo  blanket)  body,  which,  because  of  the  electri- 
fication of  the  air,  acquires  a  charge.  Contact  with 
a  body,  in  better,  although  perhaps  not  very  good, 
connection  with  the  ground,  results  in  a  discharge, 
with  the  described  effects,  varying  in  intensity  with 
the  degree  of  electrification.  This  condition  of 
things  is  in  part,  I  think,  imitated  in  some  experi- 
ments I  have  made  at  the  top  of  the  Washington 
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monument,  during  thunder-storms.  The  apparatus 
used  consists  of  a  large  insulated  collector,  a  modi- 
fied Mascart  electrometer,  and  Mascart  insulators 
and  the  necessary  adjuncts.  As  the  thunder-clouds 
approach,  the  electrometer-needle  becomes  very  ac- 
tive, and,  after  considerable  oscillation,  begins  to 
move  steadily  in  one  direction  (generally  negative), 
until  a  deflection  indicating,  for  example,  a  potential 
of  three  thousand  volts,  is  reached,  when,  simultane- 
ous with  a  flash  of  lightning,  occurs  a  quick  drop  to 
zero,  to  begin  again  slowly  to  increase,  and  then 
more  rapidly,  until  the  next  flash  of  lightning.  So 
perfect  is  this  correspondence,  that  the  lightning  can 
be  timed  as  accurately  from  the  indications  of  the 
electrometer  as  by  direct  vision.  If  at  this  time  a 
finger  be  held  out  towards  the  collector,  sparks  are 
given,  with  the  accompanying  crackling  and  hissing, 
and  the  tingling  sensation  in  the  finger.  In  such  a 
case,  the  observer  is  simply  grounding  the  insulated 
charged  collector.  The  greatest  sparking  distance, 
in  our  experience  thus  far,  as  determined  by  direct 
measurement,  was  a  little  under  four  millimetres. 
I  have  never  found  any  difference  (as  one  of  your 
correspondents  intimates)  in  the  sparking  distance, 
depending  on  the  finger.  The  potential  of  the  air, 
however,  as  shown  by  the  electrometer  readings,  is 
constantly  fluctuating,  often  very  rapidly,  and  at 
certain  times  the  potential  of  the  air  is  zero.  Of 
course,  a  finger  presented  at  such  a  time,  fails  to 
draw  a  spark. 

To  imitate  more  closely  the  conditions  of  the 
mountain-side,  the  previous  arrangement  was  re- 
versed, and  the  observer  insulated  by  standing  on  a 
Navajo  blanket  folded  several  times.  This  is  but 
poor  insulation,  though  it  answered  the  purpose. 
Standing  close  to  the  open  window  of  the  monument, 
the  results  were  as  anticipated.  My  hair  stood  on 
end,  and,  on  presenting  a  knuckle  to  the  iron  frame- 
work, a  spark  passed.  I  should  remark  that  these 
effects  were  only  experienced  during  a  thunder- 
storm. I  tried  the  experiment  at  other  times,  with- 
out success. 

There  are  two  further  points  of  interest  to  which 
attention  is  called.  Professor  LeConte  has  instanced 
(Science,  ix.  No.  205)  the  case  of  the  survey  party  on 
one  of  the  San  Juan  mountains,  where  '  *  a  sudden  ces- 
sation of  the  distressing  electrical  effects  was  experi- 
enced whenever  there  occurred  a  flash  of  lightning.*' 
This  is  confirmed  by  what  precedes ;  and  our  elec- 
trometer readings  make  it  certain  that  every  light- 
ning-flash relieves  the  electrical  tension,  and  gives  us 
also  the  means  of  estimating  the  electromotive  force 
producing  the  disruptive  discharge,  and  the  electric 
strength  of  the  air,  under  natural  conditions.  The 
second  point  of  interest  is  the  effect  of  electrifica- 
tion upon  the  water-particles  present.  Lord  Rayleigh 
has  shown  how  the  character  and  direction  of  a  fine 
stream  of  water,  may  be  altered  by  electrical  in- 
fluences ;  for  example,  a  stick  of  sealing-wax,  when 
rubbed,  distorting  a  fine  jet  of  water.  Effects  of  the 
same  character  I  noticed  in  the  jet  of  water  issuing 
from  the  nozzle  of  the  collector.  When  the  collector 
was  '  grounded,1  the  stream  would  preserve  a  certain 
even,  rounded  character,  breaking  into  drops  some 
four  inches  away  from  the  place  of  issue.  Remov- 
ing the  ground  connection,  the  stream  would  twist 
and  split  into  sprays  with  the  increasing  electrifica- 
tion. Simultaneous  with  a  flash  of  lightning,  this 
distortion  ceased,  and  for  the  moment  the  stream 
resumed  its  first  character,  only  to  be  again  distorted, 


and  repeat  the  same  operation  with  the  next  light- 
ning-flash. 

Cambridge,  May  25. 


Railway  jubilee,  Paris,  2887. 

I  am  requested  by  the  executive  committee  in 
Paris  to  ask  the  favor  of  appealing  through  your 
columns  for  the  loan  of  any  objects,  books,  medals, 
drawings,  etc.,  relating  to  the  history  of  railways, 
and  means  of  transportation  generally,  both  ancient 
and  modern,  in  this  country. 

I  am  directed,  also,  to  say  that  all  expenses  of 
forwarding  and  returning  the  same  to  the  lenders, 
packing  and  unpacking,  will  be  defrayed  by  the  ex- 
ecutive, that  each  object  will  be  insured  for  the 
value  the  lender  may  put  upon  it,  and  that  special 
attendants  will  be  told  off  for  their  safe  custody. 

All  communications  on  the  subject  may  be  ad- 
dressed to  M.  G.  Senechal,  8  Faubourg  Montmartre, 
Paris,  or  to  Mr.  George  L.  Fowler,  M.E.  (of  New 
York  Oity),  commissioner  in  charge  for  the  United 
States,  Palais  de  l'Exposition,  Bois  de  Vincexmes, 
Paris,  France.  By  addressing  communications 
direct  to  Paris,  much  valuable  time  will  be  saved. 

John  W.  Weston. 
Chicago,  I1L,  May  28. 

The  mazillo-palatines  of  Tachycineta. 

With  respect  to  what  your  correspondent  says  in 
regard  to  a  drawing  of  mine,  I  can  only  say  that  the 
skull  of  T.  thalassina  from  which  it  was  made  is  a 
perfect  one,  and  my  copy  correct  in  all  particulars. 
This  is  more  than  I  can  say  for  the  reproduction  of 
it  (Science,  No.  223,  fig.  1) ;  but  however  this  may 
be,  it  at  least  affords  me  now  the  opportunity  to 
yield  gracefully  to  my  critic,  for  I  am  free  to  confess 
that  the  maxillo-palatines  of  that  skull  are  'im- 
perfect '  and  *  broken  off  *  —  on  paper  —  by  Mr.  F. 
A.  Lucas ;  as  any  one  may  see  who  cares  to  compare 
my  drawing  in  the  Proceedings  of  the  Zoological 
society  of  London  (Dec.  1,  1885,  p.  899,  fig.  F)  with 
his  copy  of  it  in  Science,  to  which  I  refer  above. 

B.  W.  Shuteldt. 
Fort  Wingate,  N.Hex.,  May  90. 


No  parietal  foramen  in  Tritylodon. 

Dr.  George  Baur  of  the  Peabody  museum,  New 
Haven,  has  been  recently  studying  the  fossil  verte- 
brates in  the  British  museum  of  natural  history.  At 
my  request  he  has  kindly  made  a  careful  study  of 
the  skull  of  Tritylodon,  and  finds  that  Professor 
Owen's  observation  of  a  foramen  between  the  parie- 
tal bones  is  incorrect.  He  writes  (London,  May  8), 
"Ich  habe  Tritylodon  hier  genau  untersuoht,  ein 
Parietal-Foramen  existirt  nicht :  es  ist  wenigstens 
keine  Spur  desselben  nachweisoar."  This  contra- 
dicts, without  question,  the  suggestion  I  made  in  a 
recent  number  of  Science,  upon  the  strength  of  Pro- 
fessor Owen's  observation,  that  there  was  probably  a 
pineal  eye  of  considerable  size  in  Tritylodon.  I 
hasten  to  make  the  correction,  before  the  suggestion 
goes  any  further.  Although  it  has  proved  incorrect, 
I  think  any  one  who  will  examine  Professor  Owen's 
figure  and  description  of  the  Tritylodon  skull  (Quart, 
journ.  geol.  soc,  1884)  will  admit  that  there  was  suf- 
ficient ground  for  this  conjecture. 

HXNBT  F.   OSBOBN. 

Prinoeton,  N.  J.,  May  26. 
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ADVANCES  IN  METEOROLOGY. 

During  Mr.  William  Ferrers  service  as  a  pro- 
fessor in  the  signal  office  for  the  past  few  years, 
from  which  he  has  recently  retired,  his  chief 
occupation  was  the  preparation  of  a  work  on 
meteorology  that  should  represent  the  modern 
attitude  of  the  science,  and  serve  as  a  guide  in  the 
theoretical  questions  that  continually  arise  in  the 
prosecution  of  the  practical  studies  of  our  weather- 
bureau.  The  book,  originally  intended  to  be  a 
'  professional  paper,'  now  appears  as  an  appendix 
to  the  late  chief  signal  officer's  last  report,  pub- 
lished by  authority  of  the  secretary  of  war.  This 
form  of  publication  involves  some  inconveniences : 
the  making  of  the  book  is  not  so  good  as  such  a 
book  deserves ;  the  current  page-heading,  '  Report 
of  the  chief  signal  officer,'  is  an  unfortunate  ex- 
ample of  formality ;  but  the  matter  of  the  book 
is  a  long  way  beyond  that  of  any  English  work 
on  the  subject,  and  it  will  take  and  hold  the  place 
of  a  standard  authority. 

Its  mathematical  treatment  of  the  subject  car- 
ries it  beyond  most  readers.  A  more  popular 
work  by  the  same  auther  would  be  a  boon  to 
teachers  and  students  alike,  and  would  do  more 
than  this  advanced  treatise  can,  to  correct  the 
misconceptions  that  still  prevail  in  most  text- 
books, and  to  induce  a  consideration  of  deductive, 
dynamical  meteorology  as  well  as  of  inductive, 
statistical  meteorology,  that  now  takes  so  large  a 
share  of  the  scholar's  time. 

The  problem  of  the  general  circulation  of  the 
atmosphere  serves  particularly  well  to  illustrate 
the  need  of  this  change  of  view.  It  is,  moreover, 
a  subject  in  which  Professor  Ferrel  holds  a  pecul- 
iarly high  position. 

Instead  of  attempting  to  review  all  of  the  *  Re- 
cent advances,'  I  shall  therefore  refer  only  to  this 
great  problem,  whose  successful  solution  illus- 
trates the  high  value  of  our  author's  methods. 

First,  some  thirty  years  ago,  Ferrel  made  the 
initial  steps  towards  its  rational  solution ;  and, 
with  a  single  exception,  there  has  been  no  one 
else  working  in  this  profitable  field  until  a  few  of 
the  European  mathematical  meteorologists  lately 
entered  it. 

A  short  acquaintance  with  the  study  will  suffice 
to  show  that  the  temperature,  pressure,  and  mo- 
tion of  the  atmosphere  must  be  closely  interde- 


pendent. Difference  of  temperature,  as  between 
equator  and  poles,  must  bring  about  difference  of 
pressure ;  difference  of  pressure  will  cause  winds ; 
and  the  winds  would  soon  restore  equilibrium,  if 
the  difference  of  temperature  were  not  continually 
maintained.  The  equilibrium  cannot  be  reached : 
the  winds  will  flow  in  obedience  to  residual  dif- 
ferences of  pressure  that  they  cannot  reduce  to 
zero  as  long  as  the  sun  shines. 

The  early  attempts  at  the  further  solution  of 
this  problem  generally  led  to  the  statements  that 
the  warmth  of  the  torrid  zone  caused  the  equatorial 
belt  of  low  pressure ;  that  the  cold  of  the  polar 
regions  ought  to  cause  areas  of  high  pressure 
there,  which  were  somehow  reversed  into  lower 
pressures  than  at  the  equator,  especially  in  the 
antarctic  regions ;  that  the  belt  of  high  pressure 
around  the  tropics  was  due  to  the  crowding  of 
the  upper  winds  as  they  overflowed  from  the 
equator  north  and  south  along  the  converging 
meridians.  The  trade-winds,  and  the  anti-trades 
above  them,  were  normal  members  of  this  general 
circulation ;  but  the  prevailing  west-south-west 
winds  of  the  north  temperate  zone,  and. west- 
north-west  winds  of  the  south  temperate  zone, 
were  not  so  easily  explained.  Dove  called  them 
'  equatorial '  winds,  and  saw  the  compensating  re- 
turn current  in  the  occasional  north-east  or  '  polar ' 
winds,  which  are  now  known  to  be  '  accidental ' 
or  cyclonic  in  origin,  and  quite  apart  from  the 
general  planetary  circulation.  Maury  explained 
them  by  supposing  a  curious  crossing  of  currents 
at  the  tropical  belts  of  high  pressure.  In  the 
torrid  zone  the  equatorial  overflow  was  aloft ; 
but  outside  of  the  tropics  it  came  down  to  sea- 
level,  and  the  return  current  ran  aloft,  —  a  most 
arbitrary  and  unreasonable  hypothesis.  Views 
hardly  more  logical  than  these  still  prevail  in  many 
text-books.  It  is  indeed  now  almost  universal  to 
ascribe  the  tropical  belts  of  high  pressure  to  the 
convergence  of  the  meridians ;  though  why  the 
crowding  of  the  air  should  disappear  in  higher 
latitudes,  where  the  meridians  converge  faster,  is 
not  explained.  Sprung  calls  attention,  in  his  ex- 
cellent '  Lehrbuch  der  Meteorologie,'  to  the  firm 
bold  that  this  unphysical  explanation  has  obtained, 
and  wonders  at  the  very  slow  awakening  of  me- 
teorologists to  Ferrers  theory.  It  is  unfortunate 
that  a  theory  so  greatly  needed  has  been  so  ob- 
scurely published .  The  Nashville  journal  of  medi- 
cine and  surgery  flrat  concealed  it  in  1856.  Run- 
hie9*  mathematical  monthly  gave  it  a  more  expanded 
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statement,  but  only  carried  it  before  a  limited 
circle  of  readers,  from  1858  to  1800.  A  briefer 
and  more  popular  account  appeared  in  the  Ameri- 
can journal  of  science  in  1861,  when  school-mas- 
ters might  have  seen  it  more  generally,  had  not 
their  attention  been  distracted  by  the  war.  Other 
brief  articles  have  appeared  in  the  same  journal 
and  in  Nature.  About  ten  years  ago,  an  extended 
memoir,  entitled  '  Meteorological  researches, '  ap- 
peared as  appendices  to  the  coast-survey  reports 
for  1877  and  1878,  where  they  were  said  to  be  « for 
the  use  of  the  coast  pilot.'  Like  the  earlier 
articles,  these  researches  were  too  advanced  and 
too  little  known  to  reach  the  school-master  di- 
rectly ;  but  a  review  of  them  in  Nature  by  Archi- 
bald has  brought  them  before  British  meteorolo- 
gists, where  they  were  truly  as  much  needed  as 
with  us.  Still,  it  is  only  in  Germany  that  they 
have  had  much  effect  on  recent  text-books,  and  it 
is  to  be  feared  that  even  the  present  work  may 
not  reach  the  readers  who  ought  to  have  it :  hence 
the  hope  expressed  already,  that  Professor  Ferrel 
may  write  a  more  popular  book.  We  may  hope, 
further,  that  it  may  find  a  way  into  our  schools 
through  some  regular  book-publishers  rather  than 
through  dealers  in  second-hand  government  re- 
ports. Reflecting  on  this,  how  different  was  the 
immediate  conquest  of  popular  interest  by  Maury's 
famous  '  Physical  geography  of  the  sea '  from  the 
long  obscurity  of  Ferrers  '  Essay  on  the  winds,' 
and  how  different  the  brief  life  of  Maury's  theories 
from  the  continually  increasing  vitality  of  Fer- 
ret's !  Perhaps,  after  all,  the  Nashville  journal  is 
a  good  medium  of  publication  for  the  young  scien- 
tist. 

Ferrel  showed  in  his  first  article,  that,  in  con- 
sequence of  the  earth's  rotation,  all  the  atmos- 
phere outside  of  the  tropical  belts  of  high  press- 
ure must  have  a  general  motion  from  west  to 
east,  and  this  disposed  of  Dove's  north-east,  '  po- 
lar '  wind  as  a  member  of  the  planetary  circula- 
tion. He  also  showed,  that,  as  a  consequence  of 
the  general  eastward  motion,  the  atmosphere 
would  be  drawn  from  the  poles  and  thrown 
toward  the  tropics,  thus  causing  the  tropical  belts 
of  high  pressure,  and  reversing  the  polar  high 
pressure,  that  would  be  caused  by  the  cold  of  the 
frigid  zone,  into  polar  low  pressures.  But,  in 
order  to  explain  the  oblique  recession  of  the  sur- 
face winds  in  temperate  latitudes  from  the  tropics 
towards  the  poles,  Ferrel  then  reversed  the  whole 
circulation  of  the  winds  at  the  tropics,  placing  the 
return  current  from  the  pole  at  the  top,  while  it  is 
at  the  bottom  in  the  torrid  zone. 

The  correction  of  this  inversion  appeared  un- 
consciously and  independently  in  a  brief  paper 
'On  the  grand  currents  of  atmospheric  circula- 


tion,' by  Prof.  James  Thomson,  read  before  the 
British  association  at  Dublin  in  1867.  It  occupies 
but  little  more  than  a  page  in  the  report  of  the 
meeting,  and  has  never  been  expanded  in  the  more 
complete  form  that  it  fully  deserved.  Thomson, 
like  Ferrel,  saw  that  the  general  motion  of  the 
atmosphere  must  be  eastward,  except  in  the  trade- 
wind  belt,  and  that  the  centrifugal  force  of  the 
great  polar  whirls  thus  generated  would  decrease 
the  pressure  at  the  vortices  or  poles  ;  but  Thom- 
son perceived  also  that  the  lowest  part  of  the 
oblique  return  current,  losing  velocity  by  friction 
with  the  earth,  tends  to  flow  towards  the  pole,  to 
supply  the  partial  void  in  the  central  parts  of  the 
vortex.  He  states  explicitly,  "  that,  in  temperate 
latitudes,  there  are  three  currents  at  different 
heights ;  that  the  uppermost  moves  towards  the 
pole,  and  is  part  of  a  grand  primary  circulation 
between  equatorial  and  polar  regions ;  that  the 
lowermost  moves  also  towards  the  pole,  but  is 
only  a  thin  stratum  forming  part  of  a  secondary 
circulation  :  that  the  middle  current  moves  from 
the  pole,  and  constitutes  the  return  current  for 
both  the  preceding ;  and  that  all  these  three  cur- 
rents have  a  prevailing  motion  from  west  to  east 
in  advance  of  the  earth."  This  was  a  most  sig- 
nificant addition  to  Ferrers  first  paper,  but  it 
lacked  quantitative  completeness.  Ferrerssecond 
paper  modifies  his  first  statements  and  diagrams, 
introducing  the  three-current  system,  and  refer- 
ring to  Thomson's  paper  in  a  final  paragraph, 
from  which  we  may  infer  that  the  correction  had 
occurred  independently  to  our  author.  Be  this  as 
it  may,  Thomson's  suggestion  deserves  more 
recognition  than  it  has  generally  received.  A 
second  modification  of  the  plan  of  general  circula- 
tion appeared  in  the  '  Researches '  of  1877,  in  which 
the  north-east  winds  of  the  arctic  regions  are 
omitted  from  the  scheme  of  winds  that  would  ap- 
pear on  a  homogeneous  earth,  and  thus  by  impli- 
cation referred  to  a  class  that  may  be  called  con- 
tinental, as  depending  directly  and  indirectly  on 
the  diversity  of  land  and  water  surface  on  the 
globe :  they  are  not  known  to  occur  around  the 
south  pole,  where  the  surface  is  so  largely  water. 
Thus  simplified,  the  scheme  appears  in  the  present 
work,  where  it  demands  the  closest  attention. 

Another  great  generalization  is  that  which  con- 
nects cyclonic  storms  with  the  general  circula- 
tion. It  may  be  summarized  as  follows  :  a  cyclone, 
or  revolving  storm,  that  appears  in  most  sym- 
metrical development  in  the  tropical  regions,  has 
a  centre  of  decidedly  low  pressure,  surrounded  by 
a  ring  of  slightly  higher  pressure  than  the  nor- 
mal ;  outside  of  the  ring,  the  surface  winds  move 
away  from  the  centre  and  turn  to  the  right  of  a 
radius  ;  inside  of  the  ring,  the  surface  winds  cir- 
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culate  around  the  centre,  blowing  obliquely  along 
an  inward,  ascending,  left-handed  spiral  with  in- 
creasing velocity,  until  they  turn  to  an  outward 
spiral  aloft.  The  central  low  pressure  in  this  case 
is  primarily  due  to  its  high  mean  temperature,  and 
isecondarily  to  the  centrifugal  force  of  the  whirl 
And  the  deflective  force  of  the  earth's  rotation. 
This  is  a  cyclone  with  a  warm  centre.  The  gen- 
eral winds  of  the  northern  hemisphere  constitute 
a  cyclone  with  a  cold  centre  :  their  centre  of  low 
pressure  is  at  the  pole,  and  their  ring  of  high 
pressure  is  around  the  tropic  of  Cancer,  and, 
except  for  the  lower  member  of  surface  winds, 
the  currents  approach  the  centre  aloft,  along  a 
left-handed,  inward,  descending  spiral,  and  turn  to 
an  outward  spiral  below.  In  this  case,  the  press- 
ure at  the  centre  would  be  high,  owing  to  the 
cold,  were  it  not  lowered  by  the  centrifugal  force 
of  the  whirl.  In  warm-centred  cyclones,  the 
steepest  gradients  and  highest  velocities  are  near 
the  surface  :  in  cyclones  of  cold  centres,  they  are 
in  the  lofty  regions.  The  enormous  progress 
marked  by  such  a  generalization  may  be  appre- 
ciated by  reading  the  vague  and  vain  theories  of 
other  authors.  Ferrel's  theory  of  tornadoes  is 
another  monument  of  deductive  study,  checked 
by  a  fulness  of  knowledge  of  fact,  as  far  as  ob- 
servations and  records  allow. 

It  is  not  desired  to  imply  by  this  reference  to 
deductive  methods  that  meteorological  observa- 
tions and  their  statistical  study  should  in  any  way 
decrease ;  they  are,  of  course,  the  essential  foun- 
dation for  further  study.  But  it  is  a  matter  of 
regret  that  so  few  willing  and  interested  observers 
go  beyond  this  foundation-work  far  enough  to 
discover  the  intense  interest  of  the  broader,  phys- 
ical study  of  meteorological  phenomena.  We 
may  take  pride  in  recognizing  Espy  and  Ferrel  as 
leaders  in  modern  meteorology,  but  we  must  take 
care  also  that  they  have  followers. 

W.  M.  Davis. 


HYPNOTISM  IN  FRANCE.1 

The  voluntary  production  of  those  abnormal 
conditions  of  the  nerves  which  to-day  are  denoted 
by  the  term  'hypnotic  researches'  has  manifested 
itself  in  all  ages  and  among  most  of  the  nations 
that  are  known  to  us.  Within  modern  times 
these  phenomena  were  first  reduced  to  a  system 
by  Mesmer,  and,  on  this  account,  for  the  future 
deserve  the  attention  of  the  scientific  world.  The 
historical  description  of  this  department,  if  one 
intends  to  give  a  connected  account  of  its  develop- 
ment, and  not  a  series  of  isolated  facts,  must  be- 
gin with  a  notice  of  Mesmer's  personality,  and 

i  Translated  for  Science  from  Der  Spinx. 


we  must  not  confound  the  more  recent  develop- 
ment of  our  subject  with  its  past  history. 

The  period  of  mesmerism  is  sufficiently  under- 
stood from  the  numerous  writings  on  the  subject, 
but  it  would  be  a  mistake  to  suppose  that  in  Braid's 
'  Exposition  of  hypnotism '  the  end  of  this  subject 
had  been  reached.  In  a  later  work  I  hope  to 
show  that  the  fundamental  ideas  of  biomagnetism 
have  not  only  had  in  all  periods  of  this  century 
capable  and  enthusiastic  advocates,  but  that  even 
in  our  day  they  have  been  subjected  to  tests  by 
French  and  English  investigators  from  which  they 
have  issued  triumphant. 

The  second  division  of  this  historical  develop- 
ment is  carried  on  by  Braid,  whose  most  impor- 
tant service  was  emphasizing  the  subjectivity  of 
the  phenomena.  Without  any  connection  with 
him,  and  yet  by  following  out  almost  exactly  the 
same  experiments,  Professor  Heidenhain  reached 
his  physiological  explanations.  A  third  division 
is  based  upon  the  discovery  of  the  hypnotic  con- 
dition in  animals,  and  connects  itself  to  the  ex- 
perimentum  mirabile.  In  1872  the  first  writings 
on  this  subject  appear  from  the  pen  of  the  physi- 
ologist Czermak ;  and  since  then  the  investiga- 
tions have  been  continued,  particularly  by  Profes- 
sor Preyer. 

While  England  and  Germany  were  led  quite  in- 
dependently to  the  study  of  the  same  phenomena, 
France  experienced  a  strange  development,  w.bich 
shows,  as  nothing  else  could,  how  truth  every- 
where comes  to  the  surface,  and  from  small  be- 
ginnings swells  to  a  flood  which  carries  irresistibly 
all  opposition  with  it.  This  fourth  division  of  the 
history  of  hypnotism  is  the  more  important,  be- 
cause it  forms  the  foundation  of  a  transcendental 
psychology,  and  will  exert  a  great  influence  upon 
our  future  culture ;  and  it  is  this  division  to  which 
we  wish  to  turn  our  attention.  We  have  inten- 
tionally limited  ourselves  to  a  chronological  ar- 
rangement, since  a  systematic  account  would 
necessarily  fall  into  the  study  of  single  phe- 
nomena, and  would  far  exceed  the  space  offered 
to  us. 

James  Braid's  writings,  although  they  were  dis- 
cussed in  detail  in  Littre'  and  Robin's  '  Lexicon, ' 
were  not  at  all  the  cause  of  Dr.  Philips'  first 
books,  who  therefore  came  more  independently 
to  the  study  of  the  same  phenomena.    Braid's 
theories  became  known  to  him  later  by  the  ob- 
servations  made  upon  them  in  Beraud's   'Ele- 
ments of  physiology,'  and  in  Littr6's  notes  in  the. 
translation  of  MtUler's  '  Handbook  of  physiology ; s 
and  he  then  wrote  a  second  brochure,  in  w.bjoh  he. 
gave  in  his  allegiance  to  Braidism.    Hi$  principal] 
effort  was  directed  to  withdrawing  the  veil  o( 
mystery  from  the  occurrences*  anil  by  *  wAutfA 
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explanation  relegating  them  to  the  realm  of  the 
known.  The  trance  caused  by  regarding  fixedly 
a  gleaming  point,  produces  in  the  brain,  in  his 
opinion,  an  accumulation  of  a  peculiar  nervous 
power,  which  he  calls  '  electrodynamism.'  If  this 
is  directed  in  a  skilful  manner  by  the  operator 
upon  certain  points,  it  manifests  itself  in  certain 
situations  and  actions  that  we  call  hypnotic.  Be- 
yond this  somewhat  questionable  theory,  both 
books  contained  a  detailed  description  of  some  of 
the  most  important  phenomena ;  but  with  the 
practical  meaning  of  the  phenomena,  and  espe- 
cially with  their  therapeutic  value,  the  author 
concerned  himself  but  slightly.  Just  on  account 
of  this  pathological  side,  however,  a  certain  at- 
tention has  been  paid  to  hypnotism  up  to  the 
present  time. 

In  the  year  1847  two  surgeons  in  Poictiers, 
Drs.  Ribaut  and  Kiaros,  employed  hypnotism  with 
great  success  in  order  to  make  an  operation  pain- 
less. "  This  long  and  horrible  work,"  says  a  jour- 
nal of  the  day,  "  was  much  more  like  a  demon- 
stration in  a  dissecting-room  than  an  operation 
performed  upon  a  living  being."  Although  this 
operation  produced  such  an  excitement,  yet  it  was 
twelve  years  later  before  decisive  and  positive 
official  intelligence  was  given  of  these  facts  by 
Broca,  Follin,  Velpeau,  and  Guerinau.  But  these 
accounts,  as  well  as  the  excellent  little  book  by 
Dr.  Azam,  shared  the  fate  of  their  predecessors. 
They  were  looked  upon  by  students  with  distrust, 
and  by  the  disciples  of  Mesmer  with  scornful  con- 
tempt. 

The  work  of  Demarquay  and  Giraud  Teulon 
showed  considerable  advance  in  this  direction. 
The  authors,  indeed,  fell  back  upon  the  theory  of 
James  Braid,  which  they  called  stillborn,  and  of 
which  they  said,  "  EUe  est  resUe  accrochSe  en 
route ; "  but  they  did  not  satisfy  themselves  with 
a  simple  statement  of  facts,  as  did  Gigot  Suard 
in  his  work  that  appeared  about  the  same  time. 
Through  systematic  experiments  they  tried  to 
find  out  where  the  line  of  hypnotic  phenomena 
intersected  the  line  of  the  realm  of  the  known. 
They  justly  recognized  that  hypnotism  and  hys- 
teria have  many  points  of  likeness,  and  in  this 
way  were  the  precursors  of  the  present  Parisian 
school.  They  say  that  from  magnetic  sleep  to  the 
hypnotic  condition  an  iron  chain  can  be  easily 
formed  from  the  very  same  organic  elements  that 
we  find  in  hysterical  conditions. 

At  the  same  time,  as  if  to  bring  an  experimental 
proof  of  this  assertion,  Lasigue  published  a  report 
on  catalepsy  in  persons  of  hysterical  tendencies, 
which  he  afterwards  incorporated  into  his  larger 
work.  Among  his  patients,  those  who  were  of 
a  quiet  and  lethargic  temperament,  by  simply 


pressing  down  the  eyelids,  were  made  to  enter 
into  a  peculiar  state  of  languor,  in  which 
cataleptic  contractions  were  easily  produced,  and 
which  forcibly  recalled  hypnotic  phenomena. 
"One  can  scarcely  imagine,"  says  the  author, 
"  a  more  remarkable  spectacle  than  that  of  a  sick 
person  sunk  in  deep  sleep,  and  insensible  to  all 
efforts  to  arouse  him,  who  retains  every  position 
in  which  he  is  placed,  and  in  it  preserves  the 
immobility  and  rigidity  of  a  statue. *  But  this 
impulse  also  was  in  vain,  and  in  only  a  few  cases 
were  the  practical  tests  followed  up  with  theo- 
retical explanations. 

Unbounded  enthusiasm  and  unjust  blame  alike 
subsided  into  a  silence  that  was  not  broken  for  ten 
years.  Then  Charles  Richet,  a  renowned  scien- 
tist, came  forward  in  1875,  impelled  by  the  duty 
he  felt  he  owed  as  a  priest  of  truth,  and  made 
some  announcements  concerning  the  phenomena 
of  somnambulism  ;  and  in  countless  books,  all  of 
which  are  worthy  of  attention,  he  has  since  then 
considered  the  problem  from  its  various  sides. 

He  separates  somnambulism  into  three  periods. 
The  word  here  is  used  for  this  whole  class  of 
subjects  as  Richet  himself  uses  it ;  viz.,  torpeur, 
excitation,  and  stupeur.  In  the  first,  which  is 
produced  by  the  so-called  magnetic  passes  and 
the  fixing  of  the  eyes,  silence  and  languor  come 
over  the  subject.  The  second  period,  usually  pro- 
duced by  constant  repetition  of  the  experiment, 
is  characterized  chiefly  by  sensibility  to  hallu- 
cination and  suggestion.  The  third  period  has  as 
its  principal  characteristics  superaensibility  of  the 
muscles,  and  lack  of  sensation.  Yet  let  it  be 
noticed  that  these  divisions  were  not  expressed 
in  their  present  clearness  until  1880 ;  while  in  the 
years  between  1872  and  1880,  from  an  entirely 
different  quarter,  a  similar  hypothesis  was  made 
out  for  hypnotic  phenomena. 

Jean  Martin  Charcot,  the  renowned  neurologist 
of  the  Parisian  Salp6triere,  without  exactly  de- 
siring it,  was  led  into  the  study  of  artificial 
somnambulism  by  his  careful  experiments  in  ref- 
erence to  hysteria,  and  especially  by  the  question 
of  metaUotherapie,  and  in  the  year  1879  had  pre- 
pared suitable  demonstrations,  which  were  given 
in  public  lectures  at  the  Salpetriere.  In  the  fol- 
lowing years  he  devoted  himself  to  closer  investi- 
gation of  this  subject,  and  was  happily  and  skil- 
fully assisted  by  Dr.  Paul  Richer,  with  whom 
were  associated  many  other  physicians,  such  as 
Bourne ville,  Regnard,  Fere",  and  Binet.  The  in- 
vestigations of  these  men  present  the  peculiarity 
that  they  observe  hypnotism  from  its  clinical  and 
nosographical  side,  which  side  had  until  now  been 
entirely  neglected,  and  that  they  observe  patients 
of  the  strongest  hysterical  temperaments.     "  If 
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we  can  reasonably  assert  that  the  hypnotic 
phenomena  which  depend  upon  the  disturbance 
of  a  regular  function  of  the  organism  demand  for 
their  development  a  peculiar  temperament,  then 
we  shall  find  the  most  marked  phenomena  when 
we  turn  to  an  hysterical  person." 

The  inferences  of  the  Parisian  school  up  to  this 
time  are  somewhat  the  following,  but  their  re- 
sults, belonging  almost  entirely  to  the  medical 
side  of  the  question,  can  have  no  place  in  this 
discussion.  They  divide  the  phenomena  of  hys- 
tero-hypnotism,  which  they  also  call  grande 
hysterie,  into  three  plainly  separable  classes,  which 
Charcot  designates  catalepsy,  lethargy,  and  som- 
nambulism. 

Catalepsy  is  produced  by  a  sudden  sharp  noise, 
or  by  the  sight  of  a  brightly  gleaming  object.  It 
also  produces  itself  in  a  person  who  is  in  a  state 
of  lethargy,  and  whose  eyes  are  opened.  The 
most  striking  characteristic  of  the  cataleptic  con- 
dition is  immobility.  The  subject  retains  every 
position  in  which  he  is  placed,  even  if  it  is  an 
unnatural  one,  and  is  only  aroused  by  the  action 
of  suggestion,  from  the  rigor  of  a  statue  to  the 
half  life  of  an  automaton.  The  face  is  expres- 
sionless, and  the  eyes  wide  open.  If  they  are 
closed,  the  patient  falls  into  a  lethargy. 

In  this  second  condition,  behind  the  tightly 
closed  lids,  the  pupils  of  the  eyes  are  convulsively 
turned  upward.  The  body  is  almost  entirely  with- 
out sensation,  or  power  of  thought.  Especially 
characteristic  of  lethargy  is  the  hyper-excitabili- 
ty of  the  nerves  and  muscles  (hyperexcitabiliU 
neuromu8Culaire\  which  manifests  itself  at  the 
slightest  touch  of  any  object.  For  instance,  if  the 
extensor  muscles  of  the  arm  are  lightly  touched, 
the  arm  stiffens  immediately,  and  is  only  made 
flexible  again  by  a  hard  rubbing  of  the  same 
muscles.  The  nerves  also  react  in  a  similar  man- 
ner. The  irritation  of  a  nerve-trunk  not  only 
contracts  all  the  small  nerves  into  which  it 
branches,  but  also  all  those  muscles  through 
which  it  runs. 

Finally,  the  somnambulistic  condition  proceeds 
from  catalepsy  or  from  lethargy  by  means  of  a 
slight  pressure  upon  the  vertex,  and  is  particularly 
sensitive  to  every  psychical  influence.  In  some 
subjects  the  eyes  are  open,  in  others  closed.  Here, 
also,  a  slight  irritation  produces  a  certain  amount 


of  rigor  in  the  muscle  that  has  been  touched,  but 
it  does  not  weaken  the  antagonistic  muscle,  as  in 
lethargy,  nor  does  it  vanish  under  the  influence  of 
the  same  excitement  that  has  produced  it.  In 
order  to  put  an  end  to  the  somnambulistic  condi- 
tion, one  must  press  softly  upon  the  pupil  of  the 
eye,  upon  which  the  subject  becomes  lethargic, 
and  is  easily  roused  by  breathing  upon  him.  In 
this  early  stage,  somnambulism  appears  very  in- 
frequently. 

Charcot's  school  also  recognize  the  existence  of 
compound  conditions,  the  history  of  whose  symp- 
toms we  must  not  follow  here.  These  slightly 
sketched  results,  as  well  as  a  number  of  other 
facts,  were  only  obtained  in  the  course  of  several 
years  ;  yet  in  1882  the  fundamental  investigations 
of  this  school  were  considered  virtually  concluded. 
Then  Dumont-pallier,  the  head  of  the  Parisian 
Hospital  piti6,  came  forward  with  a  number  of 
observations,  drawn  also  exclusively  from  the 
study  of  hystero-hypnotisin,  and  yet  differing 
widely  from  those  reached  by  the  physicians  of 
the  Salpetriere.  In  a  long  series  of  communica- 
tions, he  has  given  his  views,  which  have*  in  their 
turn  been  violently  attacked,  especially  by  Mag- 
nin  and  Be>illon.  I  give  only  the  most  important 
points. 

According  to  these  men,  the  hyper-excitability 
of  the  nerves  and  muscles  is  present  not  only  in 
the  lethargic  condition,  but  in  all  three  periods  ; 
and  in  order  to  prove  this,  we  need  only  apply  the 
suitable  remedy,  which  must  be  changed  for  each 
period  and  every  subject.  Slight  irritations  of  the 
skin  prove  this  most  powerfully.  A  drop  of  warm 
water  or  a  ray  of  sunshine  produces  contractions 
of  a  muscle  whose  skin-covering  they  touch. 

Dumont-pallier  and  Magnin  accede  to  the  theory 
of  intermediate  stages,  and  have  tried  to  lay  down 
rules  for  them  with  as  great  exactness  as  Char- 
cot's school.  They  also  are  very  decided  about 
the  three  periods,  whose  succession  does  not  ap- 
pear to  them  as  fixed  ;  but  they  discovered  a  new 
fundamental  law  which  regulates  the  production 
as  well  as  the  cessation  of  the  condition,  —  La 
cause  qui  fait,  defait ;  that  is,  the  stimulus  which 
produces  one  of  the  three  periods  needs  only  to  be 
repeated  in  order  to  do  away  with  that  condition. 
From  this  the  following  diagram  of  hypnotic  con- 
ditions is  evolved :  — 


Pressure  upon  the  vertex.  Somnambulism.  Pressure  upon  tho  vertex. 

Action  of  light.    Catalopsy.         /  A         Catalepsy.    Action  of  light. 

//  \\ 

Pressure  upon  the  pupil  of  the  eye.    Lethargy.         A  A  Lethargy.    Pressure  upon  the  pupil  of  the  eye. 

Normal  condition. 


Awakening. 
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And,  furthermore,  Dumont-pallier  should  be  con- 
sidered as  the  founder  of  a  series  of  experiments, 
for  he  was  the  first  one  to  show  in  a  decisive  man- 
ner that  the  duality  of  the  cerebral  system  was 
proved  by  these  hypnotic  phenomena ;  and  his 
works,  as  well  as  those  of  Messrs.  Berillon  and 
Descourtis,  have  brought  to  light  the  following 
facts  :  under  hypnotic  conditions,  the  psychical 
activity  of  a  brain-hemisphere  may  be  suppressed, 
without  nullifying  the  intellectual  activity  or  con- 
sciousness; both  hemispheres  may  be  started  at 
the  same  time  in  different  degrees  of  activity  ; 
and  also,  when  the  grade  is  the  same,  they  may 
be  independently  the  seat  of  psychical  manifesta- 
tions which  are  in  their  natures  entirely  different. 
In  close  connection  with  this  and  with  the  whole 
doctrine  of  hemi-hypnotism,  which  is  founded 
upon  these  facts,  stands  the  phenomena  of 
tbought-transferrenoe,  which  we  must  consider 
later. 

As  an  addition  to  the  investigations  of  Charcot 
and  Dumont-pallier,  Dr.  Br6maud,  in  1884,  made 
the  discovery  that  there  was  a  fourth  hypnotic 
state,  *  fascination,'  which  preceded  the  three 
others,  and  manifested  itself  by  a  tendency  to 
muscular  contractions,  as  well  a6  through  sensi- 
tiveness to  hallucination  and  suggestion,  but  at 
the  same  time  left  to  the  subject  a  full  conscious- 
ness of  his  surroundings,  and  remembrance  of 
what  had  taken  place.  Descourtis,  in  addition, 
perceived  a  similar  condition  in  the  transition 
from  hypnotic  sleep  to  waking,  which  he  called 
ctelire  posthypnotique,  and,  instead  of  using  the 
word  *  fascination '  to  express  the  opening  stage, 
be  substituted  'captation.'  According  to  him, 
the  diagram  would  be  the  following  :  — 


I^tbargie. 

< 

\ 

Cataiepaie. 

/• 

Somnambulism 
lmparfalt 

Catalepsle. 

\ 

Somnambulism 
parfail 

\ 

Captation. 

D61ire  poetbypnotlque 

V  ^ 


Veille. 

This  whole  movement,  which  I  have  tried  to 
sketch,  and  whose  chief  peculiarity  is  that  it  con- 
siders hypnotism  a  nervous  malady,  and  one  that 
must  be  treated  clinically  and  nosographically, 
was  opposed  in  1880  in  two  directions,  —  one 
source  of  opposition  producing  great  results,  while 
the  other  fell  to  the  ground.    The  latter  joined 


itself  to  the  theory  of  the  Mesmerists,  and  tried, 
by  means  of  exact  experiments,  to  measure  the 
fluid  emanating  from  the  human  body,  —  an 
undertaking  which  gave  slight  promise  of  any 
satisfactory  result. 

Baillif  in  his  thesis  (1878),  and  Chevillard  in  his 
(for  spiritualists)  very  interesting  books,  tried,  by 
means  of  various  arguments,  to  uphold  the  fluidic 
explanation.  Despine  also  thought  that  by  its 
help  he  had  been  able  to  explain  the  phenomena ; 
but  it  was  Barely  who,  in  the  year  1881,  first 
turned  general  attention  in  this  direction.  Ac- 
cording to  him,  mankind  possesses  a  nerve-force 
which  emanates  from  him  in  different  kinds  of 
streams.  Those  coming  from  the  eyes  and  fingers 
produce  insensibility  to  pain,  while  tboee  gener- 
ated by  the  breath  cause  hypnotic  conditions. 
This  nerve-force  goes  out  into  the  ether,  and  there 
obevs  the  laws  that  govern  light,  being  broken 
into  spectra,  etc. 

Claude  Perronnet  has  more  lately  advanced  simi- 
lar views,  and  his  greatest  work  is  now  in  press. 
Frederick  W.  H.  Myers  and  Edmund  Gurney  sym- 
pathize with  these  views,  and  try  to  unite  them 
with  the  Mesmerist  doctrine  of  personal  influence, 
and  their  theory  of  telepathy.  The  third  cham- 
pion in  England  of  hypnotism,  Prof.  Hack  Tuke, 
on  the  contrary,  sympathizes  entirely  with  the 
Parisian  school,  only  differing  from  them  in  that 
he  has  experimented  with  satisfactory  results 
upon  healthy  subjects.  In  France  this  view  has 
lately  been  accepted  by  Dr.  Bottey,  who  recog- 
nizes the  three  hypnotic  stages  in  healthy  persons, 
but  has  observed  other  phenomena  in  them,  and 
vehemently  opposes  the  conception  of  hypnotism 
as  a  malady.  His  excellently  written  book  is  par- 
ticularly tx>m  mended  to  those  who  wish  to  ex- 
periment in  the  same  manner  as  the  French  in- 
vestigator, without  using  hysterical  subjects. 

The  second  counter-current  that  opposed  itself 
to  the  French  neuropathologists,  and  produced  the 
most  lasting  impression,  is  expressed  by  the  magic 
word  'suggestion.'  A  generation  ago,  Dr.  Li6- 
bault,  the  patient  investigator  and  skilful  physi- 
cian, bad  endeavored  to  make  a  remedial  use  of 
suggestion  in  his  clinic  at  Nancy.  Charles  Richet 
and  others  have  since  referred  to  it,  but  Professor 
Bernheim  was  the  first  one  to  demonstrate  its  full 
significance  in  the  realm  of  hypnotism.  Accord- 
ing to  him,  suggestion  —  that  is,  the  influence  of 
any  idea,  whether  received  through  the  senses  or 
in  a  hypersensible  manner  (suggestion  mentale)  — 
is  the  key  to  all  hypnotic  phenomena.  He  has 
not  been  able  in  a  single  case  to  verify  the  bodily 
phenomena  of  grandehypnotisme  without  finding 
suggestion  the  primary  cause,  and  on  this  account 
denies  the  truth  of  the  asserted  physical  causes. 
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Bernheim  says  that  when  the  intense  expectance 
of  the  subject  has  produced  a  compliant  condition, 
a  peculiar  capacity  is  developed  to  change  the  idea 
that  has  been  received  into  an  action  as  well  as  a 
great  acuteness  of  acceptation,  which  together 
will  produce  all  those  phenomena  that  we  should 
call  by  the  name  of  '  pathological  sleep/  since  they 
are  only  separable  in  a  gradual  way  from  the 
ordinary  sleep  and  dream  conditions  Bernheim 
is  particularly  strenudlis  that  psychology  should 
appear  in  the  foreground  of  hypnotism,  and  on 
this  point  has  been  strongly  upheld  by  men  like 
Professors  Beaunis  and  Richet. 

The  possibility  of  suggestion  in  waking  condi- 
tions, and  also  a  long  time  after  the  sleep  has  passed 
off  (suggestions  postkypnotiques  on  suggestions  a 
(tongue)  4ch6ance)f  as  well  as  the  remarkable  ca- 
pacity of  subjects  to  change  their  personality 
(changement  de  la  personnalite.  objectivation  des 
types),  have  been  made  the  subject  of  careful  in- 
vestigation. The  voluntary  production  of  bleeding 
and  stigmata  through  spiritual  influence  has  been 
asserted,  particularly  by  Messrs.  Tocachon,  Bourru, 
and  Burot.  The  judicial  significance  of  sugges- 
tion has  been  discussed  by  Professor  Liegeois  and 
Dr.  Ladame.  Professor  Pit  res  in  Bordeaux  is  one 
of  the  suggestionists,  though  differing  in  many 
points  from  the  Nancy  school. 

This  whole  tendency  brings  into  prominence  the 
psychical  influence,  while  it  denies  the  production 
of  these  results  from  purely  physical  phenomena, 
endeavoring  to  explain  tbem  in  a  different  man- 
ner. These  explanations  carry  us  into  two  realms, 
the  first  of  which  has  been  lately  opened,  and  at 
present  seems  to  abound  more  in  enigmas  than  in 
solutions. 

Metallotherapie,  which  wns  called  into  existence 
by  Dr.  Burg,  and  further  extended  hy  Dr.  Gell<5, 
contains  a  special  point  of  interest,  —  the  so-called 
tr jnsferrence  in  the  case  of  hysterically  or  h\  p- 
notically  affected  persons.  Transference  is  caused 
by  electro-magnetism,  which  has  this  peculiarity, 
—  that  in  the  case  of  specially  sensitive  persons  it 
can  transfer  the  bodily  affection  from  left  to  right, 
and  vice  versa.  The  transferrence  of  paralysis, 
the  cures  attempted  on  this  plan,  and  the  so-called 
'psychical  transferrence,'  which  contains  special 
interest  for  graphologists,  are  at  the  present  time 
still  open  questions,  as  well  as  the  closely  con- 
nected theory  of  human  polarity  ;  and  the  odic 
experiments  of  Dr.  Chazarain  are  yet  waiting  for 
their  confirmation.  At  present  the  problem  of 
the  connection  between  magnetism  and  hypnotism 
is  under  investigation,  and  in  such  a  manner  that 
we  may  hope  for  a  speedy  solution. 

Still  stranger  than  these  reports,  are  the  ac- 
counts of  the  distant  operation  of  certain  bodies  ; 


at  least,  they  seem  strange  to  those  unacquainted 
with  psychometry  and  the  literature  of  the  past 
century  relating  to  this  subject.  Two  physicians 
in  Rochefort,  Professors  Bourru  and  Burot,  in 
treating  a  hystero- epileptic  person,  found  that 
gold,  even  when  at  a  distance  of  fifteen  centi- 
metres, produced  in  him  a  feeling  of  unbearable 
heat.  They  continued  these  experiments  with 
great  care,  and,  after  a  number  of  trials,  came  to 
thia  conclusion,  that  in  some  persons  certain  sub- 
stances, even  when  carefully  separated  from  them 
by  long  distance,  exercise  exactly  the  same  physio- 
logical influence  as  if  introduced  into  their  organ- 
ism. In  order  to  explain  these  phenomena,  they 
refer  to  the  radiating  force  of  Barlty,  an  expla- 
nation neither  satisfactory  to  themselves  nor  to 
others.  Lately  the  distinguished  Parisian  physi- 
cian, Dr.  Luys,  has  confirmed  by  his  experiments 
the  existence  of  these  phenomena,  but  he  thinks 
the  explanation  referable  to  hyper-sensitiveness  of 
the  '*  regions  ^motives  et  intellectueUes  de  Tenceph- 
aJc"  yet  even  he  has  not  reached  the  kernel  of 
the  difficulty. 

In  close  connection  with  action  at  a  distance  is 
the  question  of  distant  production  of  hypnotic 
sleep.  For  an  answer  to  this  problem,  they  are 
experimenting  in  both  France  and  England  ;  and 
Frederick  W.  H.  Myers  has  thrown  an  entirely 
new  light  upon  the  subject  by  the  investigations 
he  is  making  upon  a  purely  experimental  basis. 
In  Italy  they  have  limited  themselves  to  the 
study  of  isolated  cases  of  hystero-hypnotism,  ex- 
cept as  the  phenomena  of  magnetic  fascination 
investigated  by  Donato  have  given  rise  to  further 
research  ;  but  all  the  books  I  have  seen  upon  this 
subject,  as  well  as  many  by  French  authors,  suffer 
from  ignorance  of  the  latest  English  discoveries. 

With  this  I  think  that  I  have  given  a  slight 
outline  of  the  history  of  hypnotic  investigation 
to  the  end  of  the  year  1886.  I  shall  attempt  a 
criticism  of  this  whole  movement  at  some  other 
time,  as  space  is  not  afforded  to  me  here  ;  but  I 
should  like  to  make  this  statement  now,  that  two 
of  the  characteristic  indications  of  this  period  are 
of  the  gravest  import, — first  the  method  ("Our 
work,1'  says  Richet,  "  is  that  of  strictly  scientific 
testing,  observation  and  arrangement ") ;  and, sec- 
ondly, the  result.  Hypnotism  has  been  received 
into  the  realm  of  scientific  investigation,  and 
with  this  the  foundation  of  a  true  experimental 
psychology  has  been  laid.  Max  Dbssoib. 


WALCOTT  ON  THE  CAMBRIAN  FAUNAS. 

In  a  recent  English  geological  work  there  occurs 
the  remark,  that,  "  in  spite  of  the  excellent  work 
done  by  many  American  geologists,  the  true  se- 
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quence  of  their  oldest  f ossiferous  rocks  still  re- 
mains to  be  determined."  The  reason  of  this 
uncertainty  is  not  far  to  seek  :  it  lies  in  the  ex- 
ceedingly complex  arrangement  of  these  rocks 
along  the  Atlantic  seaboard  of  the  United  States, 
where  till  lately  tbey  had  alone  been  studied. 
Now,  however,  this  reproach  is  beginning  to  be 
taken  away  from  us,  aud  one  of  the  most  valuable 
contributions  to  the  solution  of  the  problem  is 
given  by  Mr.  Walcott  in  the  paper  before  us. 

In  the  introduction  the  stratigrapbical  relations 
of  the  Cambrian  rocks  in  Vermont,  New  York, 
various  parts  of  Canada,  Nevada,  Utah,  and  Ari- 
zona, are  described  and  illustrated  with  sections, 
and  this  part  of  the  work  is  of  peculiar  interest. 
The  great  development  of  these  rocks  in  the  west, 
and  their  almost  undisturbed  position,  render 
tbem  of  the  utmost  importance  in  deciphering  the 
early  history  of  the  continent.  Especially  is  this 
true  of  the  region  of  the  great  Colorado  Canon  in 
Arizona,  where  is  found  an  immense  thickness  of 
unaltered  strata  which  Mr.  Walcott  considers  to 
be  of  pre-Cambrian  age.  The  elucidation  of  its 
fossils  will  be  awaited  with  great  interest  by  all 
biologists  as  tending  to  bridge  over  the  great  gap 
between  the  archean  and  paleozoic  eras. 

Mr.  Walcott's  studies  lead  him  to  the  same  results 
reached  by  the  English  geologists ;  namely,  the 
division  of  the  early  paleozoic  series  (omitting  the 
supposed  pre-Cambrian)  into  three  systems,  — the 
Cambrian,  Ordovician  (lower  Silurian),  and  Si- 
lurian (upper  Silurian).  On  this  head  Mr.  Etheridge 
remarks,  "The  recognition  of  a  tripartite  group- 
ing of  the  faunas  and  strata  between  the  base  of 
the  old  red  sandstone  and  the  Harlech  series  can- 
not be  disputed :  each  is  characteristic  and  pos- 
sesses a  broadly  marked  aspect  or  facies."  In  the 
Cambrian  system  Mr.  Walcott  recognizes  three 
series,  —  a  lower,  middle,  and  upper,  —  which  cor- 
respond respectively  to  the  St.  John's  group,  the 
lower  and  upper  Potsdam  of  Sir  William  Logan. 
The  lower  Cambrian  fauna  is  not  known  to  occur 
west  "of  a  line  passing  north-east  through  east- 
ern Massachusetts,  New  Brunswick  and  Newfound- 
land ; "  being  kept  out  of  the  internal  liasin,  Mr. 
Walcott  believe**,  by  a  barrier  extending  from  Lake 
Superior  south  to  Texas,  and  west  to  Arizona. 
The  middle  Cambrian  fauna  would  seem  to  be  pe- 
culiar to  America,  not  being  represented  in  Wales, 
Scandinavia,  or  Bohemia  :  its  nearest  representa- 
tive in  Europe  is  on  the  island  of  Sardinia.  If 
these  results  are  confirmed,  a  great  advance  will 
be  gained. 

Most  of  the  paper  is  taken  up  with  a  systematic 
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account  of  the  middle  Cambrian  fauna  of  North 
America,  by  far  the  most  complete  yet  given. 
Forty-two  genera  (three  of  them  new)  and  ninety- 
six  species,  of  which  sixteen  are  new,  are  fully 
described  and  figured.  Especially  interesting  are 
the  curious  archeocyathoid  sponges,  which  have 
so  many  features  recalling  certain  paleozoic  corals, 
the  remarkable  primitive  pteropods,  Hyolithesand 
its  allies,  the  oldest  known  cystidean,  and  the 
great  series  of  trilobites  (fifteen  genera).  Mr. 
Walcott  has  accomplished  much  with  fragmentary 
material,  but  the  morphological  results  of  the 
study  of  these  early  faunas  are  not  very  promis- 
ing. 

A  gratifying  aspect  of  this  paper  is  its  substan- 
tial confirmation  of  Emmons's  work  on  the  Ta- 
conic  system,  —  a  work  which  must  ever  excite 
admiration  when  its  difficulties  are  considered. 
'*  Dr.  Emmons  deserves  great  credit  for  the  work 
that  he  did.  Struggling  under  adverse  circum- 
stances, at  a  time  when  there  was  almost  nothing 
known  of  the  pre- Potsdam  strata  of  North  Amer- 
ica, and  when  geologic  methods  were  yet  in  their 
beginnings,  he  accomplished  a  work  in  one  of  the 
most  complicated  regions  of  American  geology, 
the  central  idea  of  which  ...  we  now  know  to 
be  correct." 

It  should  be  remembered  that  in  this  paper  Mr. 
Walcott  has  given  a  study,  and  not  a  complete 
and  final  expression  of  his  views.  Only  a  begin- 
ning has  been  made  in  a  great  undertaking,  bat 
it  would  be  difficult  to  exaggerate  the  value  of 
the  work  already  done,  which  now  offers  a  series 
of  well-defined  questions  for  solution,  instead  of 
the  chaos  which  reigned  but  a  few  years  ago. 


Trichinae  have  been  discovered  in  a  human 
body  which  was  being  prepared  for  anatomical 
demonstration  at  the  University  of  Camerino.  The 
man*  had  lived  for  many  years  in  a  neighboring 
commune,  and  died  without  the  presence  of  the 
trichinae  being  suspected.  Peculiar  interest  at- 
taches to  the  case  for  the  reason  that  it  is  said  to 
be  the  first  case  of  trichinosis  ever  observed  in 
Italy. 

—  Professor  Poncet  of  Lyons  recently  had  un- 
der his  care  a  man  whose  tibia  had  been  broken 
and  had  failed  to  unite.  Between  the  ends  of  the 
broken  bone  he  attached  the  half  of  the  first  joint 
of  a  great  toe,  taken  from  a  limb  which  had  just 
been  amputated.  The  piece  thus  attached  formed 
adhesions,  at  one  end  fibrous  and  at  the  other 
bony.  Whether  the  bone  thus  strengthened  was 
of  use,  the  report  does  not  state. 
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COMMENT  AND  CRITICISM. 

It  is  not  often  that  the  average  school  board 
has  the  temerity  to  attack  or  seriously  modify  the 
traditional  course  of  study.  A  capable  superin- 
tendent or  principal  who  is  alive  to  newly  devel- 
oped needs  and  conditions  will  occasionally  under- 
take some  reform,  but,  save  in  a  few  of  the 
cities  of  the  country,  even  that  is  unusual.  It  is 
probably  for  this  reason,  as  well  as  because  of 
the  importance  of  the  particular  case  in  point, 
that  so  much  attention  has  been  attracted  to  the 
action  of  the  Boston  school  committee  concerning 
arithmetic.  Something  over  a  year  ago  the  fol- 
lowing resolution  was  passed  by  the  committee : 
"  Whereas  the  study  of  so-called  arithmetic  in 
the  grammar  schools  of  this  city  covers  much 
ground  which  does  not  come  within  the  proper 
scope  of  arithmetic,  which  is  the  art  of  numbers, 
no  small  part  of  the  time  and  strength  of  the 
pupils  being  given  to  merely  technical  application 
of  arithmetical  rules  ;  and  whereas  the  exercises 
prescribed  are  often  difficult  beyond  the  best  con- 
ditions of  mental  discipline,  the  problems  set  for 
the  pupils  being  really  exercises,  not  in  arith- 
metic, but  in  logic,  such  as  pertain  to  a  period  of 
life  several  years  later :  resolved  that  the  com- 
mittee on  examinations  are  requested  to  inquire 
and  report  whether  it  is  not  practicable  to  reduce 
and  simplify  the  studies  and  exercises  now  pre- 
scribed under  the  head  of  arithmetic." 


Afterwards  Gen.  Francis  A.  Walker  drew  up  a 
series  of  eleven  questions,  and  submitted  them  to 
the  school  principals  for  the  purpose  of  obtaining 
specific  information,  and  was  fairly  successful  in 
the  attempt.  Twenty-five  principals  said,  that, 
were  the  matter  left  wholly  to  their  own  judg- 
ment, they  would  considerably  diminish  the 
amount  of  arithmetic  taught ;  twenty  would  not 
diminish  it ;  and  five  would  diminish  it  slightly. 
As  to  the  character  of  the  changes  desired,  there 
was  great  diversity  of  opinion.  Thirteen  would 
omit  discount,  thirteen  mensuration,  thirteen  the 
metric  system,  —  a  most  absurd  suggestion,  in 
view  of  the  increasing  tendency  to  use  this  system 
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in  scientific  books.  Nine  would  do  away  with 
compound  proportion,  eight  with  exchange,  seven 
with  cube  root,  two  with  some  of  partial  payments. 
Thirty-two  thought  the  practice  of  memorizing 
the  multiplication-table  at  first  injudicious,  four' 
teen  considered  it  advisable,  white  eight  gave  a 
qualified  answer.  The  gist  of  the  conclusions 
reached  is,  that  the  study  of  arithmetic  should  be 
simplified  by  omitting  various  specified  opera- 
tions and  over-difficult  applications  of  the  rest. 
In  fact,  the  aim  of  the  teacher  should  be,  not  to 
puzzle,  but  to  train  the  pupil.  That  this  is  sound 
doctrine  is  certain,  but  on  what  application  of 
it  the  metric  system  is  omitted  we  fail  to  see. 


Some  time  ago  we  had  occasion  to  commend 
the  action  of  a  committee  in  excluding  from  the 
hall  in  which  a  teachers'  association  was  meeting 
the  hawkers  of  school-journals  and  school-books. 
We  repeat  now  what  we  said  then,  namely,  that 
while  legitimate  advertising  is  both  necessary  and 
useful,  yet  it  is  out  of  place  when  carried  on  so 
as  to  interfere  with  the  proceedings  of  an  associa- 
tion meeting.  We  recently  saw  a  case  in  point. 
At  a  teachers'  meeting  not  five  hundred  miles 
from  this  city,  two  agents  bad  established  them- 
selves on  either  side  of  the  main  entrance  to  the 
hall,  and  were  calling  the  attention  of  all  who 
entered  to  their  wares.  This,  within  limits,  is 
perhaps  admissible ;  but  during  two  admirable 
addresses,  one  on  science-teaching  and  one  on 
English  composition,  the  noise  at  the  agents'  bead- 
quarters  was  so  great  that  the  speakers  were 
heard  with  difficulty.  Teachers  lingered  about 
the  pile  of  books  and  papers  instead  of  giving 
their  attention  to  the  exercises  for  which  they  had 
come  together.  The  whole  proceeding  was  dis- 
courteous in  the  extreme  to  the  presiding  officer 
and  to  the  speakers,  and  ought  to  have  been 
stopped  at  once.  We  have  every  reason  to  believe, 
however,  that  in  the  case  of  this  particular  asso- 
ciation the  practice  will  not  occur  again. 


On  July  12  the  annual  meeting  of  the  National 
educational  association  opens  at  Chicago.  Gen- 
erous arrangements  have  been  made  by  which 
teachers  can  secure  transportation  and  hotel  ac- 
commodation at  low  rates,  and  there  is  every  in- 
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ducement  for  teachers  to  attend  the  meeting. 
Perhaps  the  most  valuable  feature  of  the  session 
will  be  the  papers  on  industrial  education,  by 
President  Walker  of  the  Massachusetts  institute  of 
technology,  and  by  Prof.  Felix  Adler  of  New 
York  City,  together  with  the  discussions  that  will 
follow.  But  the  smallest  benefit  to  be  derived 
from  a  meeting  of  this  sort  is  that  which  comes 
from  listening  to  papers  and  discussions.  There 
is  the  stimulus  that  comes  from  seeing  and  meet- 
ing fellow-teachers  from  all  parts  of  the  country, 
from  feeling  the  sense  of  professional  co-opera- 
tion. It  is  this  which  the  teachers  of  the  country 
most  need  at  present,  and  it  is  this  which  they 
must  have  before  their  profession  can  occupy  the 
place  in  the  public  mind  that  rightfully  belongs 
to  it.  It  is  because  of  the  part  that  the  meeting 
of  the  National  association  plays  in  bringing  about 
this  feeling,  that  it  is  chiefly  to  be  commended. 


The  subject  of  the  professional  training  of 
teachers  is  one  which  will  bear  all  the  discussion 
it  can  get,  and  Col.  Francis  W.  Parker  of  Cook 
county  Normal  school,  Illinois,  Prof.  Nelson  B. 
Henry  of  the  University  of  North  Carolina,  and 
Principal  William  M.  Giffin  of  Newark  (N.J.), 
are  peculiarly  qualified  to  write  on  it.  To  the 
student  of  education,  to  whom  the  necessity  for 
such  training  is  so  imperative,  further  argument 
in  its  favor  may  seem  useless ;  but  it  is  surprising 
how  little  below  the  surface  these  arguments  have 
as  yet  penetrated.  In  spite  of  all  that  has  been 
so  ably  said  and  written  on  the  subject,  school 
boards  continue  to  appoint  untrained  and  incom- 
petent persons  to  teachers'  positions,  and  untrained 
persons  continue  to  apply  for  positions  which  are 
as  far  beyond  their  capacity  as  those  of  a  skilled 
draughtsman  or  electrician  would  be  to  any  one 
ignorant  of  drawing  or  electricity.  It  is  for  this 
reason  that  the  point  must  be  unceasingly  pre- 
sented to  the  public.  It  must  be  admitted,  too, 
that  the  normal  schools  are  not  in  a  true  sense 
professional  schools.  They  combine  a  large  meas- 
ure of  general  education  with  a  moderate  allow- 
ance of  professional  training.  What  we  want  is 
an  institution  or  institutions  that  shall  be  as  truly 
professional  as  the  Harvard  medical  school  or  the 
Columbia  law  school.  If  the  college  to  be  opened 
in  the  autumn  in  this  city  by  the  Industrial  edu- 
cation association  shall  occupy  this  place,  it  will 
contribute  largely  to  put  teaching  upon  a  truly 
professional  and  scientific  basis. 


By  the  death  of  Prof.  Thomas  Spencer  Baynes, 
which  was  announced  a  few  days  since,  the  liter- 
ary and  scientific  world  is  deprived  of  an  influen- 
tial and  valuable  worker.  Professor  Baynes's 
work  is  not  as  well  known  in  this  country  as  it 
ought  to  be,  for  the  reason  that  much  of  his  criti- 
cal thought  found  expression  only  in  articles  and 
papers  published  in  British  magazines  or  in  the 
proceedings  of  various  associations.  Professor 
Baynes  was  born  in  England,  not  in  Scotland  as 
it  is  sometimes  supposed,  at  Wellington,  Somer- 
setshire, on  March  24, 1828.  He  received  his  early 
education  at  the  schools  of  Bath  and  Bristol,  and 
then  went  to  the  University  of  Edinburgh.  He 
sat  at  the  feet  of  Sir  William  Hamilton,  and  un- 
doubtedly received  great  mental  stimulus  from 
Hamilton's  teaching.  After  taking  his  degree  he 
became  Hamilton's  assistant.  From  1857  to  1863 
he  was  examiner  in  philosophy  at  the  University 
of  London,  and  was  also  connected  with  the  Ion- 
don  Daily  news,  to  which  he  contributed  many 
articles  on  the  American  war  of  the  rebellion. 
In  1864  Mr.  Baynes  was  chosen  to  fill  the  chair  of 
logic  and  metaphysics  at  St.  Andrews.  In  1851 
he  had  published  his  popular  translation  of  the 
'  Port  Royal  logic,'  which  has  gone  through  seven 
editions.  In  1852  appeared  his  '  New  analytic  of 
logical  forms,'  being  a  prize  essay  on  Hamilton's 
logical  system,  and  the  best  exposition  of  it  that 
we  have.  In  1874  Professor  Baynes  received  the 
degree  of  LL.D.  from  the  University  of  Edin- 
burgh, and  about  that  time  undertook  the  prepa- 
ration of  the  ninth  edition  of  the  *  Encyclopaedia 
Britannica.'  Prof.  Robertson  Smith  has  since 
been  associated  with  him  as  editor.  Professor 
Baynes's  most  important  contribution  to  the  *  En- 
cyclopaedia '  is  the  article  on  Shakspeare,  which 
was  published  in  the  volume  lately  issued. 


DISTILLERY-MILK  REPORT.  —  I. 

In  seeking  for  information  on  the  use  of  dis- 
tillery swill,  and  its  effect  on  the  milk  produced 
by  cows  to  which  it  was  fed,  the  results  were  so 
meagre,  that  Science  determined  to  undertake  an 
inquiry  into  the  subject  for  itself.  With  this  ob- 
ject in  view,  the  following  letter  was  prepared, 
and  sent  to  the  health  officers  of  all  the  principal 
cities,  and  to  the  most  prominent  sanitarians,  in 
the  United  States  and  Canada :  — 

Inasmuch  as  there  appears  to  be  a  difference  of 
opinion  among  sanitarians  as  to  the  wholesome- 
ness  of  distillery  waste,  or  distillery  swill,  as  food 
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for  milch-cows,  some  believing  that  milk  from 
animals  so  fed  is  not  only  of  poor  quality,  but  ac- 
tually detrimental  to  health,  and  even  poisonous 
to  young  children,  while  others  regard  such  milk 
as  pimply  inferior  in  quality  but  not  harmful;  and 
inasmuch  as  the  matter  is  a  vital  one  to  the  thou- 
sands of  children  in  our  large  cities  who  depend 
upon  milk  as  their  sole  sustenance,  — Science  has 
deemed  it  of  sufficient  public  interest  to  endeavor 
to  obtain  and  put  on  record  all  the  facts  which 
bear  on  the  question,  and  also  the  opinions  of 
those  whose  experience  and  observation  have  been 
such  as  to  enable  tbem  to  express  intelligent  opin- 
ions on  the  subject.  With  this  end  in  view,  the 
accompanying  questions  are  sent  you,  with  the 
request  that  you  will  answer  them  at  your  early 
convenience  : 

1.  What  opportunities  have  you  had  for  observ- 
ing the  effect  of  feeding  distillery  swill  to  milch- 
cows? 

2.  Please  state  any  facts  within  your  knowl- 
edge which  will  help  to  determine  its  effect  on 
the  milk. 

8.  What  references  can  you  give  to  any  re- 
corded facts  in  published  or  unpublished  reports 
bearing  on  this  subject? 

4.  What  analyses  can  you  give  of  milk  obtained 
from  cows  so  fed  ? 

5.  What  is  your  opinion  as  to  the  wholesome- 
ness  of  distillery  swill  as  food  for  cows  ? 

6.  Are  there  any  laws  or  ordinances  in  your 
city  and  state  which  bear  on  the  question  ?  If  so, 
please  send  copies  thereof,  or,  if  this  is  not  con- 
venient, a  reference  to  them. 

To  this  letter  manv  answers  have  been  received. 
Some  of  these  are  from  those  who  state  that  they 
have  never  had  any  experience  with  the  use  of 
distillery  swill  or  its  effects  on  the  milk,  while 
others  give  the  results  of  the  feeding  of  brewery 
grains,  evidently  confounding  them  with  distillery 
waste,  —  a  subject  of  great  interest,  but  which  is 
not  within  the  scope  of  our  present  inquiry.  Still 
other  responses  are  from  those  who  have  had  op- 
portunities of  investigating  the  subject  and  have 
availed  themselves  of  them,  and  whose  testimony 
is  therefore  of  great  value.  In  addition  to  this, 
letters  have  been  received  from  physicians  and 
others,  who,  while  having  had  no  practical  ex- 
perience with  the  article  of  food  in  question,  are 
still  competent  to  speak  on  the  subject  from  their 
general  knowledge.  It  is  our  purpose  to  present 
this  testimony  so  far  as  it  bears  on  the  matter  in 
hand,  and  invite  criticism  from  our  readers.  It 
may  be  stated,  that,  from  the  information  which 
has  come  to  us,  we  are  justified  in  assuming  that 
distillery  swill  is  at  the  present  time  being  fed  to 


milch-cows  in  the  following  places  :  Baltimore, 
Md. ;  Blis9ville,  N.  Y. ;  St.  Louis,  Mo. ;  Louisville, 
Ky. ;  Peoria,  111. ;  Philadelphia,  Penn. ;  St.  Paul, 
Minn.  ;  and  Toronto,  Can.  ;  and  up  to  1885,  in 
Chicago,  HI.  We  do  not  suppose  that  these  in- 
clude all  the  places  in  which  this  food  is  used,  but 
no  others  have  been  reported.  If  any  of  our 
readers  know  of  other  localities,  they  will  confer 
a  favor  by  sending  the  information.  The  first 
two  questions  propounded  in  the  circular  letter 
sent  out  were  as  follows  :  1°,  What  opportunities 
have  you  had  for  observing  the  effect  of  feeding 
distillery  swill  to  milch-cows  ?  and,  2°,  Please  state 
any  facts  within  your  knowledge  which  will  help 
to  determine  its  effect  on  the  milk. 
To  these  the  following  replies  were  received : — 

[J.  L.  Hamilton,  M.D.,  Peoria,  I1L] 

I  have  practised  medicine  in  Peoria,  III.,  for 
over  thirty  years,  —  a  place  where  more  still-slop 
is  manufactured  than  in  any  other  place  in  the 
world,  I  suppose.  For  many  years  most  of  our 
dairies  fed  entirely  on  swill-slop.  The  effect  on 
children  given  only  this  kind  of  milk  was  very 
noticeable ;  and  when  they  got  sick  (as  almost  all 
of  them  did  during  the  summer  months),  they 
nearly  all  died,  unless  the  food  was  changed.  As 
health  officer,  a  few  years  ago,  at  a  time  when 
our  city  was  mostly  supplied  with  swill-milk,  I 
visited  most  of  the  dairies,  and  learned  the  fol- 
lowing facts  :  the  calves  of  cows  fed  only  on 
swill-feed  would  live  only  a  short  time  if  allowed 
only  their  mothers'  milk  ;  that  a  cow  brought  to  the 
dairy  while  with  calf  invariably  lost  it,  if  fed  on 
the  slop  alone ;  that  cows  kept  in  the  dairy  and 
fed  only  slop  would  become  diseased  by  the  sec- 
ond year,  with  a  skin-disease  (large  scabs  would 
appear  all  over  them).  Some  of  the  cows  I  ex- 
amined, and  found  in  this  condition ;  and  the 
dairymen  said  these  cows  would  soon  die  if  kept 
in  more  than  two  years. 

[E.  M.  Colburn,  M.D.,  also  of  Peoria,  Dl] 

I  regret  that  I  am  unable  to  give  you  any  re- 
liable information,  from  the  fact  that  I  have  never 
paid  any  particular  attention  to  the  subject. 
Peoria  has  about  forty- five  thousand  inhabitants, 
is  considered  a  healthy  locality,  and  has  probably 
the  largest  distilling  interest  in  the  United  States. 
Nine  teen-twentieths,  at  least,  of  our  citizens  re- 
ceive their  milk- supply  from  dairies  situated  from 
two  to  five  miles  in  the  country,  and  these  all  have 
good  bluegrass  pastures  for  their  milch-cows.  I 
think  (though  they  deny  it)  that  they  all  use  slops, 
though  only  as  an  auxiliary  to  other  substantial 
food.  The  proportion  of  slops  used  is  so  small 
that  the  subject  has  never  been  investigated  here 
from  a  sanitary  point  of  view.     I  have  consulted 
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our  city  health  officer,  Dr.  Thomas  McHraine,  who 
says,  that,  having  never  examined  the  subject,  he 
has  no  definite  opinion  to  give ;  and  the  same 
answer  is  made  by  several  of  our  leading  phy- 
sicians whom  I  have  consulted.  Of  course,  all 
our  physicians,  when  treating  infants  who  are 
fed  from  the  bottle,  advise  the  use  of  pure  coun- 
try milk  from  cows  not  fed  upon  slops,  which  is 
easily  obtainable  here  ;  and  in  consequence  our 
experience  of  the  ill  or  good  effects  of  slop-feed- 
ing is  very  limited. 

[Norman  8.  Bridge,  M.D.,  Chicago,  HI.] 

No  special  opportunities  for  observing  the  effect 
on  the  cows ;  the  opportunities  of  a  physician  in 
general  practice  for  observing  the  effect  on  the 
milk.  Repeated  declarations  of  families  who 
have  had  the  opportunity  of  using  alternately  and 
at  various  times  milk  from  country  dairies,  and 
from  such  distillery-fed  cows  ;  which  declarations 
are  somewhat  as  follows  :  that  the  milk  in  ques- 
tion sours  quicker  than  other  milk  ;  that  it  has  an 
odor  at  times  that  is  peculiar  to  it,  which  odor 
is,  to  some  persons,  very  disagreeable ;  that  the 
milk  disagrees  with  and  makes  sick  both  adults 
and  children.  I  have  observed  sick  children  who 
were,  I  had  good  reason  to  believe,  made  sick  in 
this  way.  The  sickness  consisted  chiefly  in  dis- 
turbances of  the  alimentary  canal  and  other  de- 
rangements depending  on  these. 

[L.  McLean,  M.R.C.V.8.,  Brooklyn,  N.Y.] 

I  have  frequently  made  post-mortem  examina- 
tions on  the  carcasses  of  such  animal 3.  The 
digestive  organs  of  cows  so  fed  are,  as  a  rule,  in 
an  anaemic  and  atrophied  condition. 

P).  W.  Hand,  M.D.,  St.  Paul,  Minn.,  member  of  state  board 

of  health.] 

Very  limited.  Many  cows  in  this  vicinity  are  fed 
partially  on  the  distillery  waste  from  numerous 
distilleries,  but  I  have  known  of  no  cows  fed  ex- 
clusively on  it.  I  have  not  been  able  to  notice 
any  detrimental  effect  on  the  milk. 

[William  Oldwbight,  M.D.,  Toronto,  Can.] 

Toronto  has,  I  believe,  the  largest  distillery  on 
this  continent,  and  one  would  suppose  we  here 
should  have  no  difficulty  in  determining  the  result 
of  feeding  distillery  swill ;  but  there  are  so  many 
other  associated  circumstances,  such  as  uncleanly 
surroundings,  etc.,  that  it  is  hard  to  speak  posi- 
tively. My  opinion  is,  however,  that  milk  ob- 
tained from  cows  so  fed  is  bad. 

[E.  H.  Baktlet,  M.D.,  Brooklyn,  N.Y.,  chief  chemist  of 

board  of  health.] 

Five  years  as  milk-inspector  and  chemist  for 
Brooklyn  health  department.  Have  seen  swill 
fed,  and  have  examined  the  milk.    Have  been  in 


active  practice,  largely  among  children,  during 
that  time,  and  have  watched  children  fed  upon 
such  milk.  Have  seen  two  cases  of  sudden  death 
from  swill-milk,  which  have,  I  believe,  been  re- 
ferred to  in  articles  that  appeared  in  Science  of 
May  13.  Have  seen  other  cases  of  indigestion 
from  such  milk,  which  have  been  cured  by  change 
of  milk,  without  medicine. 

[William  K.  Newton,  M.D.,  Patenon,  N.J.,  state  dairy 

commissioner.] 

I  have  had  no  personal  experience  with  the 
feeding  of  distillery  swill,  but  have  always  held 
that  it  is  not  only  an  improper  food,  but  produces 
unhealthful  milk.  The  fact  that  the  health  of 
cows  fed  on  this  substance  is  soon  undermined, 
and  that  they  become  diseased,  seems  to  prove 
that  the  milk  produced  by  them  must  be  dis- 
eased. 

[J.  Blake  White,  M.D.,  New  York,  N.Y.] 

From  1876  to  1886  was  chief  inspector  of  milk 
for  the  New  York  board  of  health.  Have  paid 
particular  attention  to  the  subject.  Have  seen 
hundreds  of  cows  fed  on  distillery  swill,  and  have 
noted  the  effects  of  such  food  on  the  animals' 
physical  condition,  as  well  as  on  the  milk  fur- 
nished by  them.  Have  made  analyses  of  the 
milk  of  swill-fed  cows,  and  also  microscopic  ex- 
aminations of  same.  The  milk  of  swill-fed  cows 
is  always  of  an  acid  reaction ;  bluish,  watery 
appearance ;  sourish,  insipid  taste  ;  spoils  quickly ; 
and  has  an  odor  similar  to  that  of  the  swill.  The 
caseine  is  very  prone  to  coagulate,  and  children 
are  very  apt  to  vomit  it  in  large  coagulated  masses 
soon  after  the  milk  is  taken.  Analysis  shows  ex- 
cess of  aqueous  element,  and  great  deficiency  in 
the  fatty  constituent.  The  globules  of  fat  under 
the  microscope  have  a  great  tendency  to  aggre- 
gation, instead  of  b?ing  individually  distributed 
throughout  the  caseine  investment,  as  in  good 
wholesome  milk.  The  fat-globules  are  also  di- 
minutive and  scanty.  The  cows  depreciate  in 
health,  are  prone  to  consumption,  become  emaci- 
ated, and  ulceration  of  the  mouth,  stomach,  and 
bowels  occurs;  also  abscesses  of  the  liver  and 
lungs  sometimes  occur. 

Swill-food  hyperstimulates  the  secretory  and 
excretory  organs,  causing  excessive  urination, 
and  consequent  disease  of  the  kidneys,  diarrhoea 
and  dysentery,  and  not  infrequently  degeneration 
of  the  mammary  gland.  Pus  is  sometimes  found 
in  the  milk.  The  natural  conditions  of  the  ani- 
mal's life  are  in  every  respect  grossly  violated  by 
this  sort  of  food,  and  the  necessary  consequences 
are  deranged  health,  loathsome  and  fatal  diseases, 
which  render  the  secretions  diseased,  and  the 
milk,  especially,  unfit  for  human  sustenance.  The 
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cows  are  forced,  by  this  method,  to  become 
drunkards ;  and  their  milk  is,  without  any  ex- 
aggeration, positively  poisonous  to  infants  and 
very  young  children.  The  systems  of  adults  are 
not  so  susceptible  to  the  ill  effects  of  such  milk  ; 
but  I  am  convinced  that  it  is  unwholesome,  if  not 
immediately  poisonous  to  the  human  family  gen- 
erally. 

Such  milk,  when  given  to  young  children, 
far  from  furnishing  nourishment,  rapidly  under- 
mines the  constitution,  and  opens  wide  the  avenue 
to  every  prevailing  disease,  though  particularly 
to  diseases  of  the  digestive  organs,  which  often 
terminate  fatally. 

Some  of  the  most  obstinate  forms  of  cbolera- 
infantum  have  been  directly  traced  to  the  milk 
of  cows  fed  to  a  great  extent  on  brewers*  grains 
and  distillery  slop,  which  latter  is  the  most  det- 
rimental. 

Language  too  strong  cannot,  in  my  opinion,  be 
used  in  condemning  distillery  swill  as  food  for 
milch-cows,  and  the  severest  punishment  that  the 
law  allows  is  not  adequate  for  the  human  brute 
that  would  wantonly  inflict  such  cruelty  on  dumb 
animals  as  this  method  of  feeding  entails ;  but 
most  important  are  the  evils  which  milk  from 
such  sources  imposes  upon  human  beings,  when 
sold  to  nourish  children,  thus  polluting  at  its  very 
source  the  fountain  of  life. 

[Gkorgb  H.  Rob  ft,  M.D..  Baltimore,  Md.] 

None  recently.  During  my  early  life  I  had 
moderately  good  opportunities,  but  never  observed 
any  ill  effects  from  feeding  distillery  swill.  I 
may  note,'  however,  that  swill  was  not  the  only 
food  fed  to  the  cows  under  my  observation.  They 
were  likewise  well  stabled,  and  kept  otherwise  in 
fair  sanitary  condition. 

[William  H.  Bbkwer,  professor  of  agriculture,  Sheffield 
scientific  school  of  Tale  college,  New  Haven,  Conn.] 

By  way  of  explanation,  I  may  say,  that,  aside 
from  my  profession,  I  have  been  a  member  of 
our  city  board  of  health  for  about  fifteen  years, 
and  its  president  some  years,  so  have  given  the 
matter  some  thought ;  although  there  is  no  dis- 
tillery here,  and,  so  far  as  I  know,  no  distillery 
milk  sold  in  this  city. 

I  wish  to  add  to  the  notes  in  this  circular,  that 
I  have  a  decided  opinion  that  swill-milk  is  un- 
wholesome ;  but  this  opinion  is  founded  on  gen- 
eral facts  rather  than  on  specific  proof. 

The  following  are  among  the  facts  inducing 
this  belief :  — 

1*.  That  the  health  of  cows  affects  the  wbole- 
someness  of  their  milk  is  proven  beyond  any  doubt ; 
and  the  health  of  cows  fed  largely  or  wholly  on 
distillery  swill  is  poor,  as  is  abundantly  shown  by 


their  general  condition  and  by  their  high  mor- 
tality. 

2°.  It  is  well  enough  known  that  the  food  of 
cows  affects  their  milk,  and  that  their  chief  food 
largely  determines  its  character.  No  one  claims 
that  distillery  swill  is  the  normal  food  of  cows,  or 
is  wholesome  food  when  fed  in  relatively  large 
quantities.  Odors  of  food  (as  of  onions,  etc.)  show 
that  some  of  the  chemical  compounds  of  the  food 
go  into  the  milk  unchanged ;  and  the  same  is 
shown  by  abundant  experiment  on  animals.  The 
experience  with  drugs  (particularly  the  alkaloids, 
as  morphine)  with  women  in  lactation  is  in  the 
same  direction,  and  is  familiar  to  all  medical 
men. 

8°.  When  swill- milk  is  undergoing  spontaneous 
decomposition,  it  behaves  differently  from  normal 
milk  :  it  is  usually  acid  when  drawn,  while  nor- 
mal milk  is  alkaline  ;  it  behaves  differently  in  the 
processes  for  the  manufacture  of  butter  and 
cheeae  (and  therefore  probably  also  under  the  di- 
gestive processes), — so  differently  that  creamer- 
ies and  cheese-factories  refuse  it.  This  is  uni- 
versal so  far  as  I  know  any  thing  about  them. 
I  have  heard  this  matter  discussed  by  butter  and 
cheese  makers ;  and,  so  far  as  the  general  facts 
are  concerned,  I  think  there  is  no  difference  of 
opinion,  that,  where  distillery  swill  forms  a  large 
or  chief  part  of  the  food  of  the  cows,  milk  is  much 
injured  for  butter  and  cheese ;  the  only  difference 
of  opinion  being  as  to  whether  or  not  some  may 
be  used  along  with  other  food  without  injuring 
the  milk. 

4*.  We  have  abundant  and  sad  proof  that 
milk  readily  absorbs  infections,  and  numerous  epi- 
demics of  disease  have  been  traced  to  this  source. 
It  also  absorbs  odors,  and  swill- milk  stables  are 
proverbially  foul  and  stinking :  so  this  doubtless 
adds  to  the  possibilities  of  unwholesomeness. 

5°.  These,  with  other  facts  taken  in  their  con- 
nection, with  the  scattered  and  more  or  less  vague 
data  as  to  sickness  in  specified  cases  following  the 
use  of  swill-milk,  where  this  seems  the  factor  most 
open  to  suspicion, — all  together  make  me  be- 
lieve, that,  as  compared  with  other  milk,  swill- 
milk  is  unwholesome. 

6°.  I  have  never  found  any  facts  pointing  in 
the  opposite  direction.  Some  are  negative,  others 
point  in  this  direction.  I  know  of  none  that 
point  positively  in  the  opposite. 

7°.  The  use  of  distillery  waste  for  feeding  cows 
has  been  more  carefully  and  scientifically  investi- 
gated in  Germany  (as  I  understand  it),  with  the 
conclusion  that  it  may  be  used  in  limited  quanti- 
ties, along  with  other  food  which  forms  the 
chief  part  of  the  ration,  without  injuring  notably 
the  milk.    As  I  understand  it,  I  may  compare  it 
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with  the  use  of  turnips,  cabbage,  etc.,  which 
make  the  milk  '  taste,'  if  fed  in  large  quantities 
or  at  indiscriminate  times,  but  which  may  be  fed 
in  limited  quantities,  and  at  certain  times  in  re- 
spect to  the  milking,  without  flavoring  the  milk 
at  all.  I  have  often  heard  this  matter  discussed 
among  farmers  and  milkmen,  and,  similarly,  I 
think  it  very  probable  that  some  distillery  swill 
may  be  used,  regulated  as  to  the  quantity,  the 
time  of  feeding,  and  the  other  food  which  goes 
with  it,  without  practically  injuring  the  milk. 
But  because  of  the  difficulties  of  supervising  the 
production  of  milk  for  cities,  and  of  controlling 
its  sale,  I  would  forbid,  under  heavy  penalties, 
the  sale  of  all  milk  in  cities  and  towns,  produced 
by  swill-fed  cows,  whether  much  or  little  swill 
was  used. 

I  have  made  many  inquiries  among  physicians 
on  this  matter,  and  I  think  the  vast  majority  be- 
lieve that  swill-milk  is  not  wholesome  for  chil- 
dren, and  that  this  unwholesomeness  is  not  merely 
negative,  arising  from  its  poverty  in  fat,  sugar,  or 
total  solids,  but  that  it  has  positively  injurious 
qualities ;  and  that,  too,  is  my  own  belief. 

[Hbnbt  Hartshorns,  M.D.,  Philadelphia,  Penn.] 
Dr.  Bispham,  a  practitioner  in  the  first  ward, 
Philadelphia,  tells  me  that  he  knows  of  the  use  of 
milk  from  cows  fed  with  distillery  swill,  in  fam- 
ilies under  his  medical  care ;  and  that  he  has  seen 
evidence  that  such  milk  is  too  stimulating,  and 
unwholesome  for  children. 

[W.  Simon,  Ph.D.,  Baltimore,  Md.] 
In  tbe  spring  of  1882  I  gave  my  attention  to 
the  feeding  of  cattle  with  swill  for  a  number  of 
weeks,  visiting  the  stables  belonging  to  distilleries 
in  and  near  Baltimore  during  feeding-time,  and 
drawing  samples  for  analysis.  The  cattle  which 
came  under  my  examination  at  tbe  time  were  fed 
with  plenty  of  hay  and  swill  only,  and  were  in  a 
good  healthy  condition,  notwithstanding  that 
some  of  the  cows  had  not  left  the  stable  for  sev- 
eral months.  Neither  in  quantity  nor  quality  of 
the  milk  could  I  find  any  abnormal  conditions. 

[Jamxs  Law,  M.D.,  professor  of  veterinary  science,  Cornell 

university.] 

Being  from  home,  I  cannot  profess  to  answer 
your  questions  as  to  the  effects  of  swill-feeding  on 
milk  as  I  could  have  done  had  I  been  beside 
my  library.  I  have  been  accustomed  to  see 
brewers'  and  distillers*  grains  fed  to  milch-cows 
without  any  noticeable  evil  effect  on  tbe  milk. 
If  fresh,  these  are,  in  the  main,  grain  robbed  of 
much  of  its  starch  and  some  of  its  salts.  Even 
when  slightly  acid  from  preservation  in  a  closely 
packed  condition,  it  has  not  seemed  to  affect  the 
milk  injuriously.     It  is  difficult  to  see  how  the 


same  material,  ground  into  a  fine  farina,  and 
floating  in  a  large  amount  of  water,  can  be  any 
more  injurious,  further  than  aa  the  excess  of  the 
water  must  produce  a  relative  diminution  of  the 
solids  in  the  milk.  But  swill  is  not  always  fed 
in  this  pure  and  unchanged  condition.  As  pre- 
served for  feeding-purposes,  it  is  often  found  to 
have  undergone  not  an  acid  fermentation  only, 
but  even  a  putrid  one  as  well.  In  other  cases  it 
is  alleged  that  it  contains  chemical  agents  of  a 
more  or  less  pernicious  nature,  that  have  been  in- 
troduced with  the  object  of  securing  a  more 
abundant  yield  of  alcohol  from  a  given  measure 
of  grain  ;  and  in  ail  such  cases  the  milk  cannot 
fail  to  be  injurious  in  exact  ratio  with  the  bane- 
ful nature  of  the  fermentation  products,  or  of  the 
chemicals  introduced  by  the  brewer.  The  ques- 
tion cannot,  I  think,  be  settled  by  a  mere  general 
statement  of  the  effects  of  swill-feeding,  but  it 
must  have  reference  to  the  condition  and  ingre- 
dients of  any  particular  specimen  of  swill  fed. 
I  can  easily  understand  two  different  observers  ex- 
perimenting at  the  same  time,  and  reaching  dia- 
metrically opposite  results,  because  due  regard 
has  not  been  paid  to  the  varying  condition  of 
ttye  swill  as  it  was  fed,  and  the  different  conditions 
of  life  of  the  animals  consuming  it. 

[D.  E.  Salmon,  M.D.,  chief  of  Bureau  of  animal  industry, 
department  of  agriculture,  Washington,  D.C] 

As  I  have  not  the  exact  data  at  hand  which 
would  be  needed  to  answer  your  questions  prop- 
erly, I  prefer  to  write  you  a  short  letter  on  the 
subject.  In  my  investigations  of  animal  diseases, 
I  have  frequently  had  occasion  to  observe  the 
manner  in  which  cows  are  stabled  in  sheds  where 
distillery  refuse  is  fed,  and  I  also  have  quite  a 
clear  idea  of  the  way  in  which  tbe  milk  is  han- 
dled. In  a  general  way  I  have  watched  the  dis- 
cussions of  sanitarians  in  reference  to  the  whole- 
someness  of  milk  produced  in  this  way.  In  some 
cases,  at  least,  chemists  have  reported  that  milk 
from  cows  fed  upon  swill  was  equally  rich,  and, 
from  chemical  tests,  was  as  good  as,  and  even 
better  than,  milk  produced  from  cows  fed  upon 
country  pastures.  It  is  extremely  doubtful  whether 
such  tests  as  these  indicate  in  any  degree  tbe 
wholesomeness  of  such  milk.  From  the  nature 
of  the  food,  stables  where  swill  is  fed  are  much 
more  difficult  to  keep  clean,  and  the  milk  pro- 
duced in  them  is  contaminated  with  more  filth 
and  foreign  organic  matter  than  ever  should  be 
the  case  in  properly  kept  milk-stables.  This 
would  indicate  that  such  milk  would  undergo 
changes  from  the  multiplication  of  microscopic 
organisms  more  rapidly  than  other  milk,  and 
that  dangerous  germs  would  be  more  apt  to  And 
their  way  into  it.    Some  sanitarians  contend  that 
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the  albuminoid  constituents  of  swill-milk  coagu- 
late more  firmly  than  in  other  milk,  and  that 
consequently  it  is  much  more  difficult  to  digest. 
I  hare  made  no  personal  observations  in  regard  to 
this,  and  therefore  can  give  no  personal  informa- 
tion of  value.  The  question  is  certainly  an  im- 
portant one,  and  I  hope  you  will  be  able  to  collect 
information  which  will  clear  up  some  of  the  dis- 
puted points. 

[To  bt  continued.] 


THE  INDUSTRIAL  EDUCATION  ASSO- 
CIATION. 

The  appearance  of  the  third  annua]  report  of 
the  Industrial  education  association  of  New  York 
City,  and  the  importance  of  the  work  which  it 


founded,  and  to  prevent  its  degenerating  into  care- 
less and  erratic  methods  of  teaching,  which  might 
expose  the  system  to  misconception  in  its  objects 
and  operation. 

It  cannot  be  claimed  that  the  kitchen-garden 
system  was  educational,  save  indirectly.  It  was 
practical  philanthropy.  The  term  seems  to  have 
originated  with  Miss  Emily  Huntington,  who 
published  a  book  on  the  subject  in  1878.  By 
'kitchen-garden'  Hiss  Huntington  denoted  an 
application  of  some  details  of  Froebel's  kinder- 
garten system  to  domestic  service.  The  associa- 
tion was  convinced  of  the  value  of  the  applica- 
tion, and  in  its  first  annual  report,  made  in  Hay, 
1881,  was  able  to  state  that  during  the  year  the 
principles  of  kitchen-garden  had  been  applied  in 


all  over  the  country  to  a  force  which  is  growing 
mightier  week  by  week,  and  which  is  making  it- 
self felt  as  a  power  for  good  in  our  educational 

The  growth  of  the  association's  work  is  a  most 
excellent  example  of  the  development  of  an  idea. 
In  April,  1880,  there  was  incorporated  in  New 
York  City  The  kitchen-garden  association.  The 
objects  of  this  association  were  the  promotion  of 
the  domestic  industrial  arts  among  the  laboring 
classes,  by  giving  to  the  children  of  the  same,  and 
to  such  others  as  might  be  deemed  desirable,  gra- 
tuitous instruction  in  the  household  arte,  accord- 
ing to  the  principle  of  the  kitchen-garden  system ; 
and  also  to  promote  a  wide  and  correct  diffusion 
of  the  principles  upon  which  the  system  had  been 


29  classes,  comprising  090  children,  in  New  York 
City  and  vicinity  alone.  Many  other  cities  fol- 
lowed New  York's  example,  and  similar  classes 
were  reported  as  existing  in  Brooklyn,  Philadel- 
phia, Boston,  Albany,  Troy,  St.  Louis,  Cincinnati, 
Wilkeebarre,  Meadville,  Newark,  Poughkeepsie, 
Elmira,  and  Newport.  In  this  initial  report  the 
same  note  is  sounded  that  ts  heard  again  in  the 
last  report  which  has  just  been  issued.  It  is  that 
too  much  stress  cannot  be  laid  upon  the  impor- 
tance of  training  teachers  for  this  work.  Persons 
must  not  be  permitted  to  take  it  up  without  ade- 
quate preparation.  In  thus  insisting  on  a  profes- 
sional training  for  teachers,  the  association,  in  the 
earliest  days  of  its  history,  placed  itself  upon  a 
proper  plane,  and  made  its  future  successful  de- 
velopment possible.  One  year  later,  in  Hay,  1883, 
one  or  two  points  of  advance  were  chronicled. 
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Tbe  kitchen-garden  classes  had  been  continued 
in  all  the  cities  in  which  the;  had  previously  been 
introduced,  and  new  classes  had  been  established 
is  Orange,  Rochester,  Yortkers,  St  Albans,  Cedar 
Rapids,  Germantown,  Chestnut  Hill,  and  Cleve- 
land. A  normal  class  had  been  started,  and  was 
meeting  with  gratifying  success.  A  graduate  of 
tbe  normal  class  bad  attempted  an  extension  of 
the  system  so  that  it  would  suit  boys  as  well  as 
girls.  While  this  extension  had  not  been  fully 
developed,  yet  progress  was  reported.  The  third 
report,  issued  in  1888,  told  of  a  successful  but  un- 
eventful year.  The  fourth  report,  however,  marks 
a  significant  stage  in  the  association's  develop 


general,  for  older  pupils,  and  for  boys,  be  added 
to  the  present  work  ;  fourth,  other  systems  having' 
been  developed,  it  seems  advisable  to  incorporate 
them  with  onr  own." 

In  this  dissolution  the  old  was  not  displaced 
entirely  by  the  new,  but  it  was  relegated  to  a 
subordinate  position.  A  standing  committee  on 
kitchen-garden  was  provided  for,  and  to  it  the 
direction  of  that  work  was  confided.  The  result 
of  the  re-organization  was  the  Industrial  educa- 
tion association.  In  April,  1985,  ite  first  annual 
report  was  published  ;  and  its  whole  tenor  indi- 
cates that  a  greatly  enlarged  work  had  been  un- 
dertaken.    In  this  report  it  is  stated  that  the 


ment.  The  board  of  managers  had  begun  to  feel 
that  their  present  work  was  too  limited,  that  their 
fundamental  principle  admitted  of  a  wider  appli- 
cation than  it  was  receiving.  This  feeling  found 
expression  in  a  resolution  passed  March  21,  1884, 
which  read  as  follows :  "  Resolved,  that  at  tbe 
next  regular  meeting  of  tbe  association  the  sub- 
ject of  the  dissolving  of  The  kitchen-garden  asso- 
ciation, with  a  view  of  re-organizing  under  a  dif- 
ferent name  and  upon  a  broader  basis,  be  pre- 
sented, and  action  taken  thereon.  It  is  proposed 
to  make  this  change,  because,  first,  the  title 
'  Kitchen-garden  association '  is  too  limited  in  its 
scope  ;  second,  experience  has  proved  that  a  more 
advanced  work  in  addition  Is  essential ;  third,  it 
is  desirable  that  industrial  training  for  schools  in 


association  was  organized,  first,  to  obtain  and  dis- 
seminate information  upon  industrial  education, 
and  to  stimulate  public  opinion  in  its  favor  ;  sec- 
ond, to  invite  co-operation  between  existing  or- 
ganizations engaged  in  any  form  of  industrial 
training  ;  third,  to  train  women  and  girls  tn  do- 
mestic economy,  and  to  promote  the  training  of 
both  sexes  In  such  industries  as  shall  enable  thoee 
trained  to  become  self-supporting  ;  fourth,  to  study 
and  devise  methods  and  systems  of  industrial 
training,  and  secure  their  introduction  into  schools ; 
also,  when  expedient,  to  form  special  classes  and 
schools  for  such  instruction  ;  fifth,  to  provide  in- 
structors for  schools  and  classes,  and,  if  neces- 
sary, to  train  teachers  for  this  work. 
The  work  of  the  year,  aa  might  have  been  ex- 
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pected,  bad  been  largely  preparatory.  Industrial 
education  bad  been  studied,  committees  on  specific 
topics  organized  and  set  to  work.  Tbe  conclusion 
bad  been  reached  that  a  centre  should  be  estab- 
lished, where,  by  practical  experiment,  the  value 
and  feasibility  of  manual  training  could  be  de- 
monstrated. To  this  end  the  association  had  ap- 
plied to  tbe  board  of  education  or  New  York  City 
for  tbe  use  of  a  school-building  one  afternoon  in 


J?     In 
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to  permit  the  use  of  a  school -building  for  any 
educational  work  not  wholly  tinder  ids  own  con- 
trol. During  this  year,  also,  Gen.  John  Eaton, 
U.  S.  commissioner  of  education,  invited  the  as- 
sociation to  prepare  an  exhibit  for  the  New  Or- 
leans exposition  ;  but  it  was  deemed  inexpedient 
to  attempt  any  such  exhibition  at  that  time. 

The  second  annual  report,  issued  in  May,  1886, 
of  tbe  Industrial  education  association,  is  some- 


the  week,  for  the  purpose  of  holding  classes  after 
the  regular  school-hours  in  sewing,  domestic 
economy,  designing,  modelling,  simple  carpentry, 
and  the  use  of  tools.  The  association  offered  to 
assume  tbe  entire  care  and  expense,  and  to  open 
the  classes  to  the  inspection  of  teachers,  school 
trustees,  and  members  of  the  board  of  education. 
This  request  was  refused,  and  on  tbe  quite  de- 
fensible ground  that  the  board  was  not  authorized 


^3/ 


what  more  elaborate  than  in)  predecessors.  The 
work  of  the  association  bad  attracted  sufficient 
attention  to  incur  misrepresentation,  and  it  was 
deemed  necessary  that  au  adequate  explanation  of 
the  term  '  industrial '  be  given.  The  report  in- 
sists that  by  this  term  is  not  meant  the  teaching 
of  any  trade,  nor  tbe  introduction  of  the  teach- 
ing of  trades  into  public  education.  But,  the 
report  continues,  quoting  Mr.  Washington  Olad- 
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den,  "  we  hold  that  there  is  an  industrial  training, 
which  is  neither  technical  nor  professional,  which 
in  calculated  to  make  better  men  and  better  citi- 
zens of  the  pupils,  no  matter  what  calling  thej 
may  afterward  follow ;  which  affects  directly, 
and  in  a  most  salutary  manner,  the  mind  and 
character  of  the  pupil,  and  which  will  be  of  con- 
stant service  to  him  through  all  his  life,  whether 
he  be  wage-worker  or  trader,  teacher  or  clergy- 
man. The  training  of  the  eye  and  of  the  hand 
are  important  and  essential  elements  in  all  good 


and  efficient  superintendent.  Hiss  H.  R.  Burns, 
appointed  to  organize  and  develop  the  work.  The 
special  committee  on  industries  had  been  busy  in- 
vestigating the  practical  working  of  the  industrial 
feature  wherever  introduced  into  reformatories 
and  similar  institutions,  and  was  able  to  report 
that  three  very  important  conclusions  had  been 
reached.  These  were,  1°,  that  every  child  in 
theee  institutions  should  be  trained  to  become  a 
producing  factor  in  the  community ;  3°,  that,  if 
such  training  is  to  have  permanent  value  in  the 


education.  These  elements  the  state  is  bound  to 
furnish." 

The  objects  of  the  association  were  defined 
anew,  and  the  more  essential  of  them  are,  1°,  to 
secure  the  introduction  of  manual  training  as  an 
important  factor  in  general  education,  and  to  pro- 
mote the  training  of  both  sexes  in  such  industries 
as  shall  enable  those  trained  to  become  self-sup- 
porting ;  2°,  to  devise  methods  and  systems  of  in- 
dustrial training,  and  to  put  them  into  operation 
in  schools  and  institutions  of  all  grades  ;  8°,  to 
provide  and  train  teachers  for  this  work. 

Numerous  classes  had  been  started  in  various 
branches  of  industrial  work,  and  an  accomplished 


after-life  of  the  child,  it  must  be  conducted  on  a 
basis  of  education  to  the  child,  and  cannot  be 
made  to  any  extent  a  source  of  revenue  to  the 
institution ;  8°,  that  the  moral  results  of  such 
training  are  most  satisfactory. 

Perhaps  the  greatest  triumph  of  the  year  was 
the  success  of  the  Children's  industrial  exhibition, 
held  under  the  auspices  of  the  association.  The 
exhibition  was  opened  on  March  81,  and  lasted 
one  week.  To  meet  the  often -ex  pressed  wish  that 
this  exhibition  might  show  the  results  attained  in 
cities  where  industrial  education  has  already 
gained  a  definite  place  in  the  curriculum  of  public 
instruction,  special  invitations  were  extended  to 
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New  Haven,  Jamestown,  Chicago,  Cleveland,  St. 
Louis,  Philadelphia,  Boston,  Worcester,  and  other 
cities.  The  work  of  all  grades  of  pupils,  irrespec- 
tive of  age,  was  solicited  with  a  view  to  showing 
the  results  possible  under  systematic  training.  To 
the  cordial  responses  from  these  cities,  as  well  as 
to  the  efficient  co-operation  of  schools  and  institu- 
tions in  and  near  New  York,  much  of  the  suc- 
cess of  the  exhibition  was  due.  It  comprised  no 
fewer  than  seventy  separate  exhibits  from  schools 
and  institutions,  representing  the  work  of  thou- 
sands of  children,  and  one  hundred  and  forty  in- 
dividual exhibits.  This  exhibition  did  a  great 
deal  to  increase  the  popular  appreciation  of  the 
importance  of  industrial  training.  The  attend- 
ance of  visitors  was  very  large,  numbering  over 
seven  thousand  persons.  The  press  treated  the 
exhibition  with  gratifying  cordiality. 

Great  as  is  the  progress  noted  in  the  report  of 
1886,  that  of  1887  surpasses  it.  The  work  bad  now 
reached  a  still  more  advanced  stage.  Nearly  a 
year  ago  the  association  had  outgrown  its  quar- 
ters, and  the  large  building,  No.  9  University 
Place,  formerly  occupied  by  Union  theological 
seminary,  was  leased  for  a  term  of  years.  The 
building  was  altered  and  refitted ;  and  in  Decem- 
ber last,  two  classes  in  drawing,  one  in  carpentry, 
one  in  sewing,  one  in  cookery,  together  with  the 
kindergarten  and  domestic  training  department, 
were  in  progress.  In  April  this  number  had  in- 
creased to  seven  classes  in  drawing,  six  in  carpen- 
try, six  in  sewing,  twelve  in  cookery,  together 
with  the  kindergarten  and  domestic  training  de- 
partment. The  association  has  had  under  instruc- 
tion 4,883  pupils,  2,991  of  whom  have  been  mem- 
bers of  classes  held  outside  of  the  building  but 
instructed  by  teachers  in  the  employ  of  the  asso- 
ciation. Over  400  pupils  were  enrolled  in  vaca- 
tion classes  held  in  July  and  August  last.  A 
course  of  public  lectures  was  given,  and  attracted 
much  attention.  The  lecturers  were  President 
Oilman  of  Johns  Hopkins  university,  Superintend- 
ents Dutton  of  New  Haven,  Balliet  of  Reading, 
Calkins  of  New  York,  and  Barringer  of  Newark, 
Col.  Francis  W.  Parker  of  Cook  county  Normal 
school,  Illinois,  Dr.  Henry  H.  Belfield  of  Chicago, 
Dr.  Nicholas  Murray  Butler  of  Columbia,  and  Mrs. 
Mary  Dana  Hicks  of  Boston.  A  museum  has  been 
opened  —  which  will  be  largely  augmented  in  the 
autumn  —  which  serves  as  an  object-lesson  in  in- 
dustrial education.  It  is  always  open  to  visitors, 
and  many  teachers  and  other  interested  persons 
visit  it  daily.  From  it  the  eye  takes  in  at  a  glance 
the  possibilities  resulting  from  the  combination  of 
manual  and  mental  exercises,  and  sees  how  they 
supplement  and  depend  upon  each  other.  The 
museum  comprises  at  present  some  twelve  sepa- 


rate exhibits  of  drawing,  together  with  specimens 
of  carpentry,  joinery,  lathe  and  forge  work,  rep- 
resenting the  Chicago  public  schools,  Worcester 
high  school,  Montclair  public  schools,  New  Haven 
public  schools,  Hebrew  technical  institute,  College 
of  the  city  of  New  York,  Baltimore  manual-train- 
ing school,  Chicago  manual-training  school,  and 
the  Woman's  institute  of  technical  design.  Still 
other  exhibits  are  in  course  of  preparation. 

A  library  fund  has  been  secured,  and  by  fall  a 
large  reference  and  circulating  library  of  educa- 
tional works  will  be  at  the  disposal  of  teachers 
and  students.  But  the  most  important  of  the  new 
features  is  the  establishment  of  a  college  for  the 
training  of  teachers.  This  will  open  in  September, 
and  a  circular  of  information  has  already  been  is- 
sued. This  college  will  aim  eventually  to  become 
a  professional  school  for  teachers,  not  a  mere  nor- 
mal school  in  which  education  and  preparation 
for  teaching  go  hand  in  hand,  but  a  professional 
school  in  the  sense  that  a  law-school  or  a  medical 
college  is  a  professional  school.  As  the  law-school 
has  its  moot  courts  and  the  medical  school  its  dis- 
secting-room, to  combine  practice  with  theory,  so 
this  college  will  have  its  model  school. 

In  this  model  school  the  training  which  the 
association  advocates  will  be  given,  —  here  the 
new  system,  which  combines  the  old  and  the  new, 
will  be  taught,  —  and  the  association,  hopes  to  have 
in  it  a  strong  confirmation  of  the  belief  which  it 
strives  to  propagate. 

Dr.  Nicholas  Murray  Butler  of  Columbia  has 
been  elected  president  of  the  college,  and  will  also 
hold  the  professorship  of  the  history  and  institutes 
of  education.  The  other  positions  on  the  faculty 
are  being  rapidly  filled,  and  that  professional 
school  which  all  live  teachers  have  long  hoped  for 
will  soon  open  its  doors  to  properly  qualified  ap- 
plicants. The  college-building,  No.  9  University 
Place,  contains  a  large  lecture-hall,  in  which  a 
series  of  free  lectures  will  be  given.  Monographs 
on  educational  topics  will  also  be  issued  from 
time  to  time,  and  several  have  been  already  ar- 
ranged for. 

The  statement  of  principles  which  the  Industrial 
education  association  issued  recently  is  a  most  ex- 
cellent pedagogic  creed.  It  should  be  carefully 
perused  by  every  teacher.  The  substance  of  it  is 
as  follows :  — 

The  association  holds,  — 

1.  That  the  complete  development  of  all  the 
faculties  can  be  reached  only  through  a  system  of 
education  which  combines  the  training  found  in 
the  usual  course  of  study  with  the  elements  of 
manual  training. 

2.  That  the  current  system  trains  the  memory 
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too  largely,  the  reasoning-powers  less,  the  eye  and 
the  hand  too  little. 

3.  That  industrial  training,  to  have  its  fullest 
value,  must  be  an  integral  part  of  general  educa- 
tion. While  valuable  in  some  measure  alone,  it  is 
alone  little  better  than  manual  training  as  leading 
to  the  learning  of  trades. 

4.  That  it  is  not  the  aim  of  the  association  to 
teach  trades.  That  boys  and  girls  will,  if  edu- 
cated according  to  the  system  which  it  advocates, 
be  better  able  to  take  up  the  study  of  any  particu- 
lar trade,  it  recognizes  as  one  of  the  results  of  the 
system.  It  is  the  development  of  all  the  faculties 
which  it  holds  to  be  the  essential  aim  of  the  sys- 
tem. 

5.  That  the  fact  is  generally  recognized  among 
those  best  informed  on  the  subject  of  education 
that  the  kindergarten  system  produces  the  best  re- 
sults with  young  children.  The  association  claims 
that  the  system  which  combines  industrial  train- 
ing with  the  usual  and  necessary  branches  is 
nothing  more  than  a  development  of  the  kinder- 
garten theory,  —  a  system  found  wise  for  young 
children  modified  and  adapted  to  children  of  more 
mature  growth. 

6.  That  it  holds  the  belief,  that  as  children, 
wherever  fouud,  possess  the  same  faculties  and 
develop  the  same  characteristic*,  this  system 
should  be  introduced  into  all  classes  and  grades  of 
schools,  the  private  as  well  as  the  public  school, 
and  not  alone  in  the  primary  public  schools,  but 
in  all  those  of  more  advanced  grades. 

7.  It  holds  that  this  system  tends  to  the  develop- 
ment of  certain  moral  qualities  as  well  as  to  the 
development  of  the  intellectual  faculties. 

8.  That  the  various  occupations  which  are  by 
this  system  given  to  the  children,  render  study 
less  irksome  than  any  system  can  in  which  the 
exercise  of  the  faculty  of  memory  is  alone  in- 
volved. 

9.  That  there  exists  in  this  country  a  wide- 
spread disinclination  for  manual  labor  which  the 
present  system  seems  powerless  to  overcome. 
There  is  a  wide  range  of  occupations  which  our 
boys  and  girls  might  with  advantage  enter  were 
it  not  that  they  are  prevented  from  doing  so  by  a 
false  view  of  the  dignity  of  labor.  That  one  of 
the  results  of  this  system  of  education  will  be  to 
destroy  a  prejudice  which  in  a  measure  arises 
from  a  want  of  familiarity  with  hand- work. 

The  accompanying  illustrations  will  give  some 
idea  of  the  way  in  which  the  present  work  is  be- 
ing carried  on.  In  the  autumn  a  marked  change 
will  take  place,  and  children  will  only  be  found  as 
pupils  in  the  model  school.  The  pupils  in  the  col- 
lege will  be  persons  preparing  for  the  profession  of 
teaching. 


NOTES  AND  NEWS. 

The  annual  convocation  of  the  regents  of 
the  University  of  the  state  of  New  York  will  be 
held  at  the  capitol  building,  Albany,  on  Tuesday 
and  Wednesday,  July  5  and  6.  The  papers  to  be 
read  are,  '  The  education  of  the  working-classes,' 
by  the  Rev.  Luke  Grace  of  Niagara  university ; 
'The  teaching  of  mental  science  in  schools/  by 
Principal  Samuel  Thurber,  Milton,  Mass.  ;  *  The 
study  of  Jaw  as  a  part  of  general  education/  Prof. 
F.  M.  Burdick  of  Hamilton  college ;  '  Moral  train- 
ing in  schools,'  Principal  Eugene  Bouton,  New- 
Pal  tz  normal  school ;  'The  newspaper  as  an  edu- 
cator,' Regent  W.  A.  Cobb,  Lockport,  N.Y. ;  re- 
port of  committee  on  necrology,  by  Assistant 
Secretary  Albert  B.  Watkins,  Ph.D.;  'Private 
librarian,'  by  the  Rev.  Ezekiel  Munday,  librarian 
of  city  library,  Syracuse,  N.Y.  ;  'Overcrowding 
of  school  courses,'  by  Principal  George  A.  Bacon 
of  Syracuse  high  school.  Andrew  D.  White  of 
Cornell  university  will  make  an  address  on 
Wednesday  evening.  Thursday  will  be  devoted  to 
conference  on  the  requirements  for  admission  to 
college  between  a  committee  from  the  associated 
high -school  principals  of  the  state  of  New  York 
and  representatives  of  the  college  faculties.  The 
committee  from  the  high-school  principals  in- 
cludes Prof.  O.  D.  Robinson,  Albany  high  school ; 
D.  O.  Barto,  Ithaca  high  school ;  C.  T.  R.  Smith, 
Lansingburg  academy ;  Arthur  M.  Wright,  Water- 
ville  union  school ;  Henry  W.  Callahan,  Penn 
Yan  academy ;  D.  C.  Farr,  Glens  Falls  academy  ; 
C.  H.  Verrill,  Delaware  literary  institute;  ex- 
Principal  Noah  T.  Clark  of  Canandaigua ;  H.  P. 
Emerson,  Buffalo  high  school. 

—  The  Wisconsin  state  superintendent  of  public 
schools  has  done  what  seems  a  most  excellent 
thing.  A  similar  custom  may  prevail  elsewhere, 
but,  if  so,  we  have  never  noticed  it.  He  has 
issued  in  pamphlet  form  all  the  laws  relating  to 
public  schools  passed  at  the  last  session  of  the 
state  legislature.  The  pamphlet  contains  a  copy 
of  each  law  amended  as  it  now  reads,  and  a  copy 
of  each  additional  statute  passed  at  the  session  of 
1887.  The  plan  is  an  excellent  one,  and  should 
become  general. 

—  Thomas  M.  Balliet  has  been  re-elected  super- 
intendent of  schools  of  Reading,  Penn.,  for  a 
term  of  three  years. 

—  The  Newark  (N.J.)  board  of  education  had 
another  acrimonious  discussion  over  Barnes's 
'  History  of  the  United  States.'  Although  the 
book  was  bitterly  assailed  by  some  members  of 
the  board,  it  was  finally  adopted  as  a  text-book  in 
the  city  schools. 
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LETTERS  TO  THE  EDITOR. 

*m*The  attention  of  scientific  men  is  called  to  the  advantages 
of  the  correspondence  columns  of  SCIENCE  for  placing  promptly 
on  record  brief  preliminary  notices  of  their  investigations. 
Twenty  copies  of  the  number  containing  his  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  as  brief  as  possible.  The 
writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

A  folk-lore  and  dialect  society. 

Your  editorial  comment  on  the  proposition  to 
found  a  folk-lore  and  dialect  society  in  this  country 
is,  in  my  opinion,  exceedingly  opportune.  When 
the  American  historical  association  was  organized  a 
few  years  ago,  your  correspondent  and  Prof.  H.  B. 
Adams  exchanged  views  on  the  feasibility  of  estab- 
lishing such  a  society  as  auxiliary  to  the  work  of  the 
association.  The  plan,  however,  fell  to  the  ground, 
until,  a  few  weeks  ago,  a  gathering  of  scholars  in- 
terested particularly  in  American  folk-lore  met  at 
Cambridge,  Mass  ,  and  formed  the  nucleus  of  a 
promising  society  for  its  investigation.  The  in- 
valuable work  accomplished  by  the  English  dialect 
society,  and  by  such  publications  as  Melnsine  in 
France  and  Germany,  shows  what  intelligent  effort 
can  do  in  this  direction  to  save  from  oblivion  the 
relics,  linguistic  and  superstitional,  of  the  past.  All 
philologists  know  that  the  study  of  dialects  —  dia- 
lectology —  is  of  extreme  importance  to  the  scien- 
tific linguist ;  for  in  the  dialects  are  often  found 
archaic  pronunciations,  idioms,  usages,  which  point 
to  a  more  ancient  time  than  the  pronunciations, 
idioms,  and  usages  prevalent  among  those  who  speak 
the  standard  tongue.  In  this  manner,  dialect  studies 
in  modern  Greek,  modern  Italian,  Spanish,  and 
German  have  contributed  abundantly  to  the  expla- 
nation of  phenomena  in  those  languages  otherwise 
inexplicable.  In  this  country,  where  dialects  were 
supposed  to  be  non-existent,  or  to  have  been  obliter- 
ated by  the  levelling  influence  of  the  common  school, 
they  are  really  found,  on  closer  inspection,  to  abound. 
Noticing  this  many  years  ago,  the  subscriber  con- 
tributed to  the  Baltimore  journal  of  philology  (iii. 
No.  2)  a  paper  on  '  The  Creole  [negro]  patois  of 
Louisiana,1  which  was  part  of  a  plan  to  embrace  stud- 
ies in  (  Greaser  Spanish  '  (Texas,  New  Mexico,  Cali- 
fornia), '  The  Hoosier  dialect  of  the  middle  states,9 
'The  cracker  dialect  of  Georgia,  East  Tennessee, 
and  North  Carolina1  (as  outlined  by  R.  B.),  *  Penn- 
sylvania Dutch '  (after  Holdeman),  '  New  England- 
isms,'  and  '  Negro  English.1  The  first  and  last  only 
of  this  series  have  been  as  yet,  though  very  imper- 
fectly, executed.  The  essay  on  negro  English  was 
about  fifty  pages  octavo  in  length,  and  was  published 
in  full,  as  a  tolerably  complete  grammar  of  negro, 
in  Anglia  (Leipzig,  Germany,  1884).  A  rtsumt  of  it 
was  read  before  the  American  philological  associa- 
tion, which  met  at  New  Haven  in  July,  1885  ;  and  a 
brief  abstract  of  the  paper  appears  among  its  Pro- 
ceedings for  that  year.  Negro  usage  abounds  with 
linguistic  curiosities,  obsolescent  idioms,  twists  and 
turns  descended  from  the  Elizabethan  or  Jacobin 
settlers ;  and  along  with  these  goes  a  world  of  quaint 
superstitions,  proverbs,  charms,  '  saws  and  sayings,' 
that  reveal  a  peculiarly  naive  and  old-world  turn  of 
mind  and  imagination.  The  Society  for  psychical 
research  ought  certainly  to  investigate  this  terre 
vierge,  rich  with  the  stratified  folk-lore  of  ages, 
enamelled  with  flowers  of  African  parentage,  replete 
with  scraps  of  custom  and  myth  which  might  throw 


light  on  the  prehistoric  period  in  the  life  of  nations. 
A  sojourn  at  the  Virginia  Springs  might  open  to  the 
attentive  folk-lorist  of.  the  north,  armed  with  a 
memorandum-book,  stores  inexhaustible  of  southern 
m&hrchen;  for  here  southern  society  congregates, 
conversation  is  still  a  fine  art,  and  the  long  evenings 
of  summer  are  most  provocative  of  meditative  remi- 
niscence. Mr.  Gomme's  proposed  manual  for  the 
scientific  gathering  and  classification  of  all  this 
legendary  lore  will  doubtless  prove  priceless  to  such 
summer  sojourners.  The  south  is  peculiarly  fertile 
in  all  the  conditions  through  which  the  curious  be- 
liefs, customs,  and  narratives  you  editorially  com- 
ment upon  are  handed  down  from  generation  to 
generation ;  nay,  are  even  generated  under  our  very 
noses.  Let  the  Folk-lore  society  and  the  American 
dialect  society  come  and  gather  while  the  hills  are 
white  with  harvest.  It  requires  no  exceptionally 
gifted  pen  to  take  down  what  one  hears  and  sees  all 
around  one.  A  series  of  intelligently  articulated 
circulars,  with  pregnant  hint  and  clear  suggestion, 
sent  out  under  the  auspices  of  these  societies,  would 
doubtless  elicit  lists  of  words  and  descriptions  of 
customs  and  folk-lore  prevalent  in  particular  locali- 
ties, and  these  could  gradually  be  elaborated  and 
systematized  into  a  volume.  By  all  means,  let  these 
societies  go  to  work  without  loss  of  time,  and  both 
co-operate  to  a  common  end. 

Jambs  A.  Harbison. 
Washington  and  Lee  unlv., 
Lexington,  Va.,  June  1. 

The  idea  of  a  civil  academy. 

The  idea  of  a  civil  academy  at  Washington,  as 
developed  by  Dr.  Herbert  B.  Adams,  in  Circular  of 
information  No.  1, 1887,  bureau  of  education,  seems 
to  have  met  with  a  varying  reception  from  the  public 
press.  Condemned  by  some  journals  and  highly 
commended  by  others,  the  conspicuous  attention 
which  it  has  attracted  is  the  best  proof  that  it  is  not 
a  mere  Utopian  dream. 

I  believe  myself  that  a  civil  academy  is  not  merely 
desirable,  but  that  in  the  no  distant  future  it  will 
be  a  necessity.  The  opinions  of  many  government 
officials  who  have  held  positions  of  administrative 
responsibility  justify  this  statement.  Only  recently 
a  gentleman  who  has  long  been  prominently  con- 
nected with  the  public  service  expressed  the  convic- 
tion that  he  would  yet  see  the  bulk  of  the  higher 
offices  distributed  on  the  basis  of  competitive  merit, 
in  place  of  being  bestowed  as  the  reward  of  political 
labors.  However  this  may  be,  there  can  hardly  be 
any  doubt  that  civil-service  principles  have  come  to 
stay ;  and  the  significance  of  this  fact  in  the  present 
connection  is  that  a  strong  demand  is  thus  created 
for  men  thoroughly  trained  and  specially  fitted,  par- 
ticularly for  higher  branches  of  government  work. 
The  sentiment  has  been  well  expressed  by  Col.  Car- 
roll D.  Wright,  whose  fifteen  years  of  public  admin- 
istrative experience  should  entitle  his  views  to 
considerable  weight.  In  an  address  recently  de- 
livered before  the  joint  session  of  the  American  his- 
torical and  Economic  associations  at  Cambridge,  on 
the  study  of  statistics  in  colleges,  he  said  "  The  ex- 
tension of  civil-service  principles  must  become 
greater  and  greater,  and  the  varied  demands  which 
will  be  created  by  their  growth  logically  become 
more  exacting ;  so  that  the  possibilities  within  the 
application  of  such  principles  are  therefore  not 
ideal,  but    practical,  in  their   nature.    And  these 
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potentialities  in  the  near  future  will  enhance  the 
value  of  the  services  of  the  trained  statistician.  The 
consular  and  diplomatic  service,  as  well  as  other 
fields  of  government  administration,  come  under  the 
same  necessity." 

One  of  the  objections  urged  against  the  civil 
academy  is  that  we  have  already  plenty  of  colleges, 
amply  equipped  with  facilities  for  political  educa- 
tion, —  a  point  which  is  sufficiently  answered  by  the 
distinction  between  *  political  science '  and  '  political 
praxis.1  Political  science  can  be  acquired  in  a  toler- 
ably satisfactory  manner  in  many  of  our  institutions 
of  learning,  but  political  praxis  is  the  special  prod- 
uct of  contact  and  experience  with  administrative 
work.  An  academy  in  Washington,  with  the  most 
favorable  environment  that  could  be  found,  for  the 
prosecution  of  theorecical  studies,  and  which  fur- 
nishes contemporaneously  the  opportunity  for  ap- 
prenticeship work,  manifestly  embodies  the  ideal 
titling. 

Without  contesting  what  seems  to  be  a  favorite 
proposition  with  many  journalists,  that  '  American 
statesmen  come  up  from  the  masses/  that  they,  like 
poets,  are  born,  not  made,  it  is  only  fair  to  add  that 
the  country  has  likewise  suffered  much  from  assumed 
heaven-born  genius  in  high  places.  This  fact  we  are 
too  apt  to  lose  sight  of,  and  think  only  of  conspicuous 
examples  of  statesmanship  where  the  only  educational 
training  has  been  the  village  school.  Is  it  not  true 
that  more  statesmen  who  have  come  up  from  the 
masses  have  turned  out  to  be  incubi  to  congressional 
society  than  glittering  lights  in  the  political  firma- 
ment ?  No  argument  can  be  founded  upon  the  state- 
ment before  mentioned,  for  it  is  certain  that  no 
genius  would  be  spoiled  by  scientific  political  study ; 
that  much  might  be  developed  that  otherwise  would 
never  be  utilized. 

The  strong  point  of  the  civil  academy  is  its  prac- 
tical side.  Leaving  out  the  disputed  question  of 
government  aid  to  higher  education,  there  can  be  no 
doubt  of  the  wisdom  of  expenditure  which  will 
create  trained  and  skilful  administrators.  Colonel 
Wright  says,  "The  government  should  supplement 
college-training  with  practical  administrative  in- 
struction, acquired  through  positive  service  in  its 
own  departments."  Statesmen  may  be  born,  but 
administrators  must  be  made.  What  may  be  under- 
stood as  technical  training  is  as  much  required  for 
them  as  for  the  army  and  navy  officer.  Whether  we 
will  or  no,  the  complexity  of  modern  state  life 
is  increasing,  is  certain  to  increase  still  more,  and 


we  must  prepare  to  meet  the  change.  I  do  not  think 
we  can  check  the  growth  of  state  interference  in 
matters  which  were  once  considered  of  purely  per- 
sonal and  private  concern,  but  we  can  and  must 
regulate  it.  How  ?  In  two  ways,  —  by  multiplying 
the  means  for  obtaining  accurate  information  upon 
economic  and  social  conditions,  and  by  basing  legis- 
lation upon  ascertained  facts.  Congressmen  must 
be  able  to  do  more  than  put  themselves  *  on  record  * 
in  favor  of  labor  :  they  must  grasp  the  true  inward- 
ness of  the  labor-problem  in  its  details.  Adminis- 
trators must  not  be  content  with  the  performance  of 
perfunctory  duties  :  they  must  be  ready,  when  called 
upon,  to  furnish  facts  suggestive  of  useful  construc- 
tive legislation.  The  training  of  both  must  be  pro- 
vided for,  and  the  civil  academy  offers  the  combina- 
tion of  advantages  to  be  desired. 

E.  3£.  L.  Gould. 
Washington,  D.C.,  June  4. 

Sea-sickness. 

It  is  true  that  many  deaf-mutes  are  known  to  have 
enjoyed  what  seems  to  be  a  surprising  immunity 
from  sea-sickness ;  but  it  cannot  oe  said,  that,  as  a 
class,  they  are  exempt  from  the  misery  we  all  so 
much  dread. 

I  travelled  last  summer  on  the  Pacific  Ocean  with  a 
number  of  deaf-mutes,  some  of  whom  paid  their 
tribute  to  Neptune  with  the  best  of  us  who  hear. 

It  is  my  opinion,  however,  that  there  is  ground  for 
Dr.  James's  statement  (Science,  June  3),  if  care  be 
taken  not  to  say  that  a  deaf-mute  cannot  be  made 
sea-sick. 

If  I  may  say  a  word  from  my  own  experience  of  a 
number  of  ocean-voyages,  with  a  decided  tendency 
to  be  sea  sick,  I  think  great  help  may  be  had  by 
keeping  in  one's  berth  at  the  first  approach  of  rough 
weather,  eating  moderately,  and  not  rising  until  the 
processes  of  digestion  and  assimilation  have  had 
time  to  be  quite  fully  completed  after  at  least  two  or 
three  meals.  E.  M.  Gallaudet. 

Kendall  Green,  Washington,  June  4. 

Garbage-disposal . 

Your  note  as  to  garbage-disposition  in  Milwaukee 
does  not  express  the  present  state  of  affairs.  The 
health  officers  of  the  surrounding  towns  have  forbid- 
den the  entrance  of  garbage-wagons  into  their  dis- 
tricts. At  present  many  plans  are  under  discussion, 
but  none  has  yet  been  fixed  upon.    The  furnace  plan. 

finds  much  favor.  Abthub  Stxvxns. 

Milwaukee.  Wis.,  June  4. 


CROSBY'S  VITALIZED  PHOSPHITES 

Composed  of  the  Nerve-giving  Principles  of  the  Ox  Brain  and  the  Embryo  of  the  Wheat  and  Oat. 

Is  a  standard  remedy  with  physicians  who  treat  nervous  or  mental  disorders. 
The  formula  is  on  every  label.  As  it  is  identical  in  its  composition  with 
brain  matter  it  is  rapidly  absorbed  and  relieves  the  depression  from  mental 
efforts,  loss  of  memory,  fatigue  or  mental  irritability. 

Sleeplessness,  irritation,  nervous  exhaustion,  inability  to  work  or  study 
is  but  Brain  Hunger,  in  urgent  cases  Brain  Starvation.  It  aids  in  the 
bodily  and  wonderfully  in  the  mental  development  of  children.  It  is  a  vital 
phosphate,  not  a  laboratory  phosphate  or  soda  water  absurdity. 

56  W.  25th  St.,  N.  Y.       For  sale  by  Druggists,  or  by  Mail,  $1. 
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ASPECTS  OF  EDUCATION. 

Realism. 

Shelley,  once  writing  to  Godwin,  expressed 
his  surprise  that  so  much  time  and  thought  had 
been  given  to  the  teaching  of  words,  and  so  little 
to  the  teaching  of  things.  Under  the  influence 
of  Sturm  and  the  Jesuits,  humanism,  or  classical 
education,  degenerated  into  a  mere  study  of 
words.  Little  attention  was  paid  to  what  was 
said  :  the  chief  point  was  how  it  was  said.  Cam- 
bridge undergraduates  thirty  years  ago.  taught 
by  the  most  distinguished  scholar  in  the  univer- 
sity, when  they  read  a  Greek  play  or  a  Latin 
poem,  heard  little  about  the  plot,  or  the  allusions 
or  their  relations  to  modern  writings  of  the  same 
kind.  Attention  was  exclusively  paid  to  read- 
ings, to  the  delicate  variations  in  the  meanings 
of  words,  to  grammatical  forms,  to  letters  and 
accents ;  yet  the  teacher  was  a  man  full  of  love 
of  English  and  other  literatures,  and  steeped  in 
the  knowledge  of  them.  The  best  scholars  turned 
out  of  the  university  were  surprised  to  find,  as  a 
result  of  their  training,  how  little  they  knew 
of  the  literary  masterpieces,  which  they  had  spent 
a  great  portion  of  their  lives  in  learning  to  con- 
strue. The  main  aspects  of  ancient  life  were 
entirely  unknown  to  them,  unless  accident  had 
led  tbem  to  learn  them.  Yet  the  teaching  of 
things  rather  than  words  had  been  advocated  by 
great  educationalists,  both  abroad  and  in  Eng- 
land. 

The  typical  realist  in  education  is  Comenius. 
His  whole  life  was  devoted  to  the  improvement 
of  educational  methods.  He  was  one  of  the  first 
to  appeal  to  the  eye  as  an  instrument  of  instruc- 
tion; but  his  most  important  work  was  the 
'Great  didactics,'  a  complete  treatise  on  the  art 
of  education.  The  central  idea  of  this  book  was 
that  the  education  of  every  man  should  follow 
his  natural  growth.  Take  the  whole  circle  of 
sciences  with  which  the  mature  man  can  be  ac- 
quainted, —  arithmetic,  geometry,  astronomy, 
ethics,  politics,  and  many  others,  — what  are 
these  but  names  for  departments  of  knowledge, 
which  the  human  mind  creates  for  itself?  If 
we  take  away  from  tbem  their  repulsive  appella- 
tions, and  consider  them  in  their  simplest  ele- 
ments, we  find  that  they  are  nothing  but  what 


the  child  learns  from  its  earliest  infancy.  *  Meta- 
physics '  is  a  hard  word,  yet  what  is  it  except  the 
science  of  ideas  as  apprehended  by  the  mind  ?  A 
child  four  years  old  was  once  lying  in  bed,  re- 
covering from  an  illness,  when  its  father  and 
mother  came  to  the  bedside.  The  child  described 
the  feeling  it  had  in  its  leg.  The  father  said, 
"  That  is  pins  and  needles."  The  child  thought 
to  itself,  *'  How  can  my  father  make  so  rash  a 
statement  ?  What  he  means,  expressed  in  accu- 
rate language,  is,  that  what  I  am  describing 
sounds  to  him  as  the  sensation  which,  if  he  felt, 
he  would  call  pins  and  needles ;  yet  how  can  he 
tell  that  the  sensation  which  I  am  now  feeling  is 
the  same  as  that  which  he^enotes  by  that  name  ?  " 
There  was  present  to  the  child's  mind  the  whole 
problem  of  the  relativity  of  knowledge,  yet  that 
has  sometimes  been  found  hard  even  for  men  to 
grasp.  In  the  same  way,  what  is  the  knowledge 
of  natural  phenomena,  such  as  fire,  rain,  and 
snow,  but  the  knowledge  of  physics?  What  is 
the  ability  to  find  his  way  about  his  own  village 
but  the  rudiments  of  geography  ?  What  are  his 
family  annals  but  the  beginnings  of  history  ?  The 
government  of  the  household  would  teach  him 
domestic  economy,  the  administration  of  his  na- 
tive town  would  teach  him  politics,  the  rules  of 
simple  behavior  would  teach  him  ethics:  take 
away  the  bugbear  of  repulsive  nomenclature,  and 
you  will  find  every  science  can  be  studied  in  its 
simplest  elements  from  the  beginning  of  life. 
Comenius  regarded  the  sciences  which  were  ac- 
cessible to  human  knowledge  as  an  ever-widening 
circle,  to  be  learned  by  child,  boy,  and  man  in 
the  measure  for  which  their  strength  is  adapted. 
When  it  is  possible  in  this  way,  by  following  the 
course  of  nature  itself,  to  arrive  at  the  knowledge 
of  every  thing  that  is  worth  knowing,  why  should 
we  confine  the  growing  mind  in  the  trammel  of 
mere  language?  From  tbe  mother's  school  the 
child  would  pass  to  the  national  school ;  one  ex- 
isting in  every  house,  the  other  in  every  parish. 
From  this  he  will  go,  as  years  advance,  to  the 
gymnasium,  which  is  to  be  found  in  every  large 
town  ;  and  thence,  if  strength  admits,  to  the 
university,  which  exists  in  every  province. 

The  didactic  theories  of  Comenius  met  with  a 
strange  fate.  His  manhood  was  nearly  coinci- 
dent with  the  thirty-years'  war,  which  made  edu- 
cational experiments  impossible  in  Germany.  He 
came  to  England  just  as  tbe  civil  war  was  break- 
ing out.    That  did  not  prevent  his  proposals  from 
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attracting  the  attention  of  the  parliament ;  and 
they  would  have  given  him  for  his  experiments 
some  large  college,  either  in  town  or  country,  had 
not  political  troubles  made  it  impossible  to  do  so. 
He  was  taken  up  by  the  Protestant  powers  of 
Europe,  partly  because  they  represented  the 
greater  spirit  of  progress,  and  partly  because  they 
were  opposed  to  the  exaggerated  humanism  of 
the  Catholics.  Had  he  lived  a  hundred  years 
earlier,  the  effect  of  his  teaching  would  have 
been  far  more  powerful.  Had  Comenius,  instead 
of  Melanchthon,  been  the  preceptor  of  Germany, 
Catholics  and  Protestants  might  have  been  di- 
vided in  education,  as  they  were  in  religion,  but 
the  world  would  have  been  enriched  by  a  training 
of  wider  scope  and  greater  possibilities.  Thwarted 
by  the  political  troubles  of  his  time,  his  teaching 
never  arrived  at  its  full  development,  and  had 
little  effect  upon  the  world  until  it  received  a  new 
shape  at  the  hands  of  Pestalozzi  and  Froebel. 

The  learning  of  things  instead  of  words  found 
a  powerful  advocate  in  England  in  the  person  of 
John  Milton.  His  *  Tractate  on  education*  is 
one  of  the  most  gorgeous  dreams  of  a  complete 
training  ever  conceived  and  elaborated  by  an  edu- 
cational theorist.  He  admits  that  it  is  right  to 
learn  the  languages  of  those  people  who  have  at 
any  lime  been  most  industrious  after  wisdom, 
but  he  asserts  that  language  is  only  the  instru- 
ment which  conveys  to  us  things  useful  to  be 
known.  *•  Though  a  linguist,"  he  says,  •«  should 
pride  himself  to  have  all  the  tongues  that  Babel 
cleft  the  world  into,  yet,  if  he  have  not  studied 
the  solid  tilings  in  them  as  well  as  the  words  in 
lexicons,  he  were  not  so  much  to  be  esteemed  a 
learned  man  as  any  yeoman  or  tradesman,  com- 
petently wise  in  his  mother  dialect  only.'*  He  de- 
fines a  complete  and  generous  education  as  that 
which  fits  a  man  to  perform  justly,  skilfully,  and 
magnanimously  all  the  offices,  both  private  and 
public,  of  peace  and  war.  The  Latin  language, 
taught  with  the  Italian  pronunciation,  is  to  lay  the 
foundation  of  good  morality,  "  infusing  into  their 
young  breasts  such  an  ingenuous  and  noble  ardor 
as  would  not  fail  to  make  many  of  them  renowned 
and  matchless  men."  Varro  and  Columella  are 
to  teach,  not  only  Latin,  but  agriculture,  —  how  to 
recover  the  bad  soil  and  to  know  the  waste  that  is 
made  of  good.  Aristotle  and  Pliny  are  to  give 
instruction  in  science.  Mathematics,  comprising 
arithmetic,  geometry,  astronomy,  and  trigonome- 
try, have  a  separate  course  of  their  own,  from 
which  progress  is  to  be  made  to  fortification,  archi- 
tecture, engineering,  and  navigation.  Theoretical 
studies  in  these  and  other  similar  branches  are  to 
be  supplemented  by  practical  training  given  by 
experts  in  the  several  pursuits.    Not  until  this 


broad  foundation  of  theory  and  practice  has  been 
laid  are  the  pupils  to  read  the  works  of  these 
poets  who  treat  of  country  lore.  The  next  stage 
is  to  lay  the  foundations  of  philosophy  and  ethics* 
the  knowledge  of  virtue  and  the  hatred  of  vice. 
Plato,  Xenophon,  Cicero,  Plutarch,  are  to  be  read, 
not  for  their  language  only,  but  for  the  ethical 
teaching  which  they  contain.  After  ethics  suc- 
ceeds rhetoric,  to  form  the  tongue  and  the  im- 
agination of  the  future  orator.  Italian  is  used  to 
give  a  soft  and  melodious  pronunciation  ;  Greek 
and  Latin  tragedies,  with  the  humanists  the  fcod 
of  school-boys,  are  reserved  for  the  completion  of 
the  rhetorician's  art.  To  this  Eucceeds  the  study 
of  politics,  learned  from  the  great  masters  of  law 
from  Moses  to  Justinian,  continued  down  to  the 
laws  of  our  own  constitution.  Sundays  are  now 
to  be  spent  in  the  higher  branches  of  theology, 
and  the  scriptures  are  to  be  read  in  their  original 
tongues.  Not  till  now  comes  the  study  of  history 
and  poetry,  mixed  with  a  certain  amount  of  logic  ; 
and  then,  and  not  till  then,  are  the  scholars  per- 
mitted  to  write  for  themselves.  Original  com- 
position, instead  of  being,  as  among  the  Jesuits, 
the  principal  mental  discipline  even  of  young: 
children,  is  to  be  reserved  until  the  mind  has 
been  thoroughly  penetrated  both  with  matter  and 
with  manner. 

A  large  portion  of  the  proposed  training  is 
devoted  to  exercise.  "In  those  vernal  seasons 
of  the  year,"  pays  the  poet,  "when  the  air 
is  calm  and  bracing,  it  were  an  injury  and 
sullennesB  against  nature  not  to  go  out  and  see 
her  riches  and  partake  in  her  rejoicing  with 
heaven  and  earth.  At  this  time  the  pupils 
might  ride  out  with  prudent  and  staid  guides  to 
all  places  of  strength  and  commodities  of  build- 
ing, and  of  soil  for  towns  and  tillage,  harbors  and 
ports  for  trade. "  Milton,  in  this  vision  of  the  f  u tu re, 
does  not  intend  to  sketch  a  scheme  of  popular  edu- 
cation, but  one  suited  for  select  pupil*  and  select 
teachers.  It  is  strange  that  the  advice  of  one  who 
was  himself  a  schoolmaster  should  have  been  so 
much  neglected  by  the  brothers  of  his  profession. 
This  may  be  explained  by  the  fact  that  Milton 
wrote  for  an  age  in  which  Latin  was  the  universal 
language,  the  common  means  of  communication 
between  scholars.  The  troubles  of  the  seventeenth 
century  left  little  room  for  the  application  of  his 
theories ;  and,  when  society  bad  become  sufficiently 
settled  to  adopt  them,  Latin  had  lost  its  place  in 
the  world  of  learning,  and  the  standard  of  hu- 
manism had  been  raised  aloft  by  the  Jesuits. 

The  establishment  of  realism  as  an  integral  part 
of  education  is  due  to  the  French  revolution,  and 
it  is  inseparable  from  the  name  of  Pestalozzi 
There  could  not  be  a  greater  contrast  than  be- 
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tween  Milton  and  Pestalozzi.  Milton's  educational 
scheme  was  derived,  on  the  one  hand  from  his 
poetical  imagination,  and  on  the  other  from  his 
scorn  for  the  shallowness  and  frivolity  of  some  of 
the  statesmen  with  whom  he  lived.    Pestalozzi 
learned  the  principles  of  his  art  in  the  care  of  poor 
orphans  and  in  the  hard  experience  of  his  own 
checkered  life.     Milton's  plan,  like  that  of  Plato, 
was  adapted  for  a  select  number  of  rulers.    Pesta- 
lozzi's  plan  was  framed  for  the  benefit  of  very 
little  children,  and  has  only  been  gradually  seen 
to  be  applicable  to  all  departments  of  education. 
In  the  year  1798  the  village  of  Stanz,  near  the 
lake  of  Lucerne  in  Switzerland,  was  burned  by 
the  French,  and  a  great  part  of  the  inhabitants 
murdered,  because  they  would  not  receive  the 
constitution  offered  to  them  by  the  directory  of 
Paris.    The  children  who  escaped  the  slaughter 
wete  left  homeless  and  orphans,  and  Pestalozzi 
was  asked  to  take  care  of  them.    He  established 
himself  in  a  large  deeerted  convent,  deprived  of 
all  means  of  sustenance.    He  lived  with  the  chil- 
dren by  day,  and  slept  with  them  by  night,  shar- 
ing the  poor  food  which  could  be  got  together  for 
their  common  support.    It  was  by  this  close  con- 
tact with  the  child-mind  that  Pestalozzi,  almost 
himself  a  child,  learned  some  of  the  deepest  se- 
crets of  education.   No  traveller  should  look  down 
from  the  Rhigi  upon  the  valley  where  Stanz  lies, 
without  reverencing  it  as  the  birthplace  of  educa- 
tional ideas  which  are  destined  to  revolutionize 
our  system  of  training.    Yet  when  I  rang,  a  few 
years  ago,  at  the  convent-gate,  the  good  sister  of 
charity  who  opened  the  door  for  me  had  never 
heard  of  the  name  of  Pestalozzi,  and  knew  noth- 
ing of  the  great  Christian  work  which  had  been 
carried  on  within  Ijer  walls.    The  central  idea  of 
Pestalozzi  was  to  train   the  mind   through   the 
senses.      Humanism,  dealing  with   words  alone, 
had  depended  mainly  upon  the  memory.     Chil- 
dren learned  long  lists  of  Latin  and  Greek  nouns, 
long  rules  of  Latin  and  Greek  construction.     Pes- 
talozzi had  no  books.     One  of  his  best  materials 
for  instruction  was  an  old  piece  of  tapestry  em- 
broidered with  animals.  The  children  were  taught 
to  see,  to  touch,  to  taste,  to  smell,  and  to  report 
exactly  what  their  senses  had  taught  them.    By 
ingenious  methods  the  first  simple  operations  of 
the  senses  were  made  to  lead  insensibly  to  the 
higher  operations  of  the  mind.   Milton  had  recom- 
mended that  the  rudiments  of  mathematics  should 
be  taught  playing,  as  the  old  manner  was.  Pesta- 
lozzi made  this  plan  a  reality.    Pestalozzi  taught 
us  to  make  the  fullest  use  of  a  keen  observation 
of  young  children,  of  their  quick  apprehension  of 
what  immediately  surrounds  them,  and  of  their 
surprising  power  of  retaining  what  really  interests 


them.  He  also  taught  us  to  follow,  in  the  most 
loving  and  even  servile  manner,  the  growth  of 
each  child's  mind,  and  of  the  child-mind  as  a 
whole.  Yet  it  cannot  be  said  that  he  was  very 
successful  as  a  practical  teacher,  and  many  who 
have  posed  as  his  disciples  have  been  great  fail- 
ures. To  force  children  by  compulsion  to  learn 
many  things  by  heart  is  the  easiest,  and  it  is  also 
the  most  stupid  and  the  most  unfruitful,  method 
of  education.  To  follow  the  growth  of  their  minds, 
and  to  adapt  the  training  at  each  instant  to  their 
needs,  require  the  patience  of  a  saint  and  the  in- 
sight of  a  philosopher,  and  these  qualities  are  sel- 
dom found. 

Frdebel  may  be  regarded  as  one  who  has  worked 
out  with  great  minuteness  and  success  a  particu- 
lar part  of  Pestalozzi' s  teaching.  The  kindergar- 
ten system,  as  it  is  called,  rests  upon  the  assump- 
tion that  the  senses  of  a  child  are  to  be  first  dealt 
with,  and  that  it  is  by  their  means  that  the  in- 
telligence can  be  best  aroused  Froebel,  starting 
with  the  care  of  very  young  children,  was  able 
to  reduce  their  education  to  something  like  a  sys- 
tem. They  are  taught  by  degrees  to  see  clearly 
form  and  color ;  to  imitate  them  in  various  ways ; 
to  distinguish  by  the  touch  hard  and  soft,  cold 
and  hot  ;  to  train  their  ears  to  delicate  sounds, 
and  their  mouths  to  refined  and  expressive  speech. 
Their  restlessness  is  utilized  for  social  drill  and 
dances.  A  child  is  encouraged  to  imitate  just 
what  he  understands,  and  no  more  It  is  impos- 
sible to  see  a  kindergarten  class,  even  when  com- 
posed of  the  youngest  gutter  children,  without 
feeling  that  this  must  in  time  be  recognized  as  the 
only  fit  education  for  the  infant-mind. 

But  it  is  a  mistake  to  suppose  that  the  princi- 
ples of  Froebel  are  applicable  only  to  the  training 
of  very  young  children.  It  is  as  natural  for  the 
brain  to  grow  and  to  exert  itself  as  it  is  for  the 
arm 8  and  legs  to  stretch  themselves.  Our  in- 
herited traditional  methods  of  education  are  too 
often  the  swaddling-clothes  of  the  mind,  which 
impede  its  growth  rather  than  assist  its  develop- 
ment. In  schools  higher  than  the  kindergarten  we 
have  yet  to  learn  that  pleasure  is  a  far  more 
potent  instrument  of  training  than  pain.  Many 
teachers  value  lessons  for  their  very  harshness 
and  repulsiveness,  and  take  no  pains  that  the 
mind  should  pass  easily  from  the  known  to  the 
unknown  with  ever-growing  delight  and  satisfac- 
tion. Far  too  much  stress  is  laid  on  mere  mem- 
ory. Memory  depends  on  interest.  Children  will 
recollect  accurately  whatever  has  deeply  roused 
them  at  any  time.  If  we  secure  interest,  memory 
will  follow  of  itself.  Again :  schools  spend  far 
too  much  time  on  a  set  course  of  study.  Pesta- 
lozzi and  Froebel  learned  all  they  knew  by  the 
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slavish  following  of  the  growing  mind.  It  is 
probable  that  in  no  two  minds  do  the  faculties  de- 
velop in  precisely  the  same  order.  .  That  curricu- 
lum is  best  which  is  adapted  to  the  greatest  num- 
ber of  minds,  but  no  curriculum  could  be  adapted 
to  all  minds.  Just  in  proportion  as  the  course  of 
study  laid  down  in  school  is  rigid  and  unalterable, 
so  far  will  it  fail  to  reach  a  large  number  of  those 
for  whom  it  is  intended.  Just  as,  in  elementary 
education,  payment  by  results  is  opposed  to  the 
whole  spirit  of  Pestalozzi's  and  Froebers  teaching, 
so  in  our  higher  education  we  cannot  obtain  the 
highest  level  of  instruction  unless  we  assign  a 
lower  place  to  examinations. 

There  is  no  fear  that  in  the  present  day  realistic 
education  —  the  learning  of  things  instead  of 
words  —  will  be  neglected.  There  may,  indeed, 
be  a  danger  lest  we  should  teach  things  which  are 
not  the  best  worth  learning,  lest  we  should  waste 
on  mechanical  arts  or  on  the  lower  branches  of 
science  powers  which  ought  to  be  applied  to  the 
highest  products  of  the  human  mind.  Goethe  tells 
us  that  Wilhelm  Meister,  a  dreamy  enthusiast, 
took  bis  son  Felix  to  be  taught  in  the  Paedagogic 
Province.  On  returning  a  year  afterwards  to  see 
how  he  was  getting  on,  he  could  not  at  first  find 
him ;  but,  as  he  was  in  an  open  field,  he  saw  in 
the  distance  a  cloud  of  dust.  The  dust  developed 
into  a  troop  of  horses ;  and  out  of  this  troop  gal- 
loped the  young  Felix,  riding  a  white  bare-backed 
steed,  from  which  he  threw  himself  and  fell  at  his 
father's  feet.  The  rulers  of  the  Province  explained, 
that,  having  tried  Felix  at  every  thing  else,  they 
found  that  he  was  most  fit  for  breaking  horses, 
and  therefore  set  him  that  task.  We  now  see 
Goethe's  dream  realized,  not  only  in  technical 
education,  but  in  the  schools  which  are  growing 
up  over  England  for  the  training  of  young  col- 
onists. A  boy  is  taken  at  fourteen,  and  taught 
how  to  build  a  house,  to  make  his  furniture,  to 
manage  a  farm,  to  navigate  a  boat.  This  is  real- 
istic education  with  a  vengeance  ;  and  the  same 
might  be  Raid  of  mere  technical  training,  where  it 
does  not  rest  upon  the  basis  of  general  culture. 
Yet  the  extravagances  to  which  this  side  of  educa- 
tion may  run  are  slight,  compared  with  those 
which  have  for  so  many  years  formed  the  bane  of 
humanism.  Some  exaggeration  is  required  to  re- 
dress the  balance.  It  is  difficult  to  secure  im- 
provements in  education,  and  it  is  almost  impos- 
sible to  revolutionize  an  educational  system. 
Educational  theorists  write  as  if  a  single  child, 
willing  to  be  taught  every  thing,  were  dealt  with 
by  a  teacher  able  to  impart  every  thing.  The 
reality  is  very  different.  Children  are  taught,  not 
singly,  but  in  masses ;  and  in  a  crowd  the  stand- 
ard of  conduct  is  generally  that  of  the  worst 


rather  than  that  of  the  best.  To  secure  all  the  at- 
tention of  a  large  number  of  children  needs  con- 
siderable gifts,  and  to  force  a  large  class  into  ac- 
tive co-operation  with  the  instructor  is  what  .few 
teachers  can  do.  Again  :  a  small  proportion  only 
of  teachers  have  any  special  gifts  of  insight,  live- 
liness, or  imagination.  They  can  only  carry  out 
the  methods  in  which  they  have  been  trained. 
Once  more  every  traditional  system  is  protected 
by  a  large  number  of  means  and  appliances  for 
study  which  have  grown  up  under  its  reign.  The 
very  perfection  of  the  school-books  makes  it  easier 
to  study  classical  literatures  and  Greek  and  Roman 
history  than  any  similar  department  of  more  mod- 
ern date.  The  passive  resistance  of  pupils,  the  ab- 
sence of  useful  aids,  the  want  of  enterprise  in 
teachers,  —  all  militate  against  the  substitution  of 
a  rational  education,  such  as  Comenius  would 
have  given,  for  the  complete  and  elaborate  drill  in 
the  arts  of  expression  which  we  owe  to  Sturm 
and  the  Jesuits.  America  has  been  less  spoiled 
than  Europe  by  the  influence  of  petty  traditions ; 
and  it  is  there,  perhaps,  that  we  may  look  for  the 
rise  of  a  training  which  will  begin  with  the  kin- 
dergarten, will  be  inspired  in  its  higher  branches 
by  the  enthusiasm  of  Milton,  will  always  pierce 
through  the  veil  of  words  to  the  substance  which 
the  words  are  intended  to  convey,  and,  while 
training  to  the  full  the  senses  of  the  individual 
and  his  mechanical  powers,  will  not  fail  to  set  the 
highest  value  on  the  best  products  of  the  human 
mind,  and  will  never,  in  the  pursuit  of  material 
science,  undervalue  the  far  dearer  treasures  of 
poetry  and  philosophy. 

Oscar  Browning. 


TRAINING  OF  TEACHERS. 

The  history  of  our  normal  schools  is  the  inside 
history  of  the  progress  of  education  in  the  United 
States.  Established  by  prolonged  struggles,  main- 
tained by  continual  contests,  they  have  been  the 
central  point  of  onward  movement.  Circum- 
stances have  made  them,  at  the  best,  but  half- 
measures  for  the  training  of  teachers.  State  nor- 
mal schools  are  excellent  high  schools,  and  a  little 
more.  The  general  standard  of  admission  is  that 
of  graduation  from  grammar  schools,  eight  or 
niue  years'  course.  Two  years  are  spent  in  regu- 
lar high-school  studies ;  the  third  year  a  partial 
course  in  pedagogics  and  methods  is  begun ;  and 
the  fourth  year,  psychology,  pedagogics,  methods, 
and  practice  form  the  principal  work.  Compare 
this  with  preparation  for  other  professions,  —  four 
years  high  school,  four  years  college,  and  then  the 
law,  medicine,  or  theological  school.  Rarely  can 
a  pupil  study  psychology  with  any  profit  until  the 
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high-school  coarse  is  finished.  Very  few  pupils 
can  grasp  the  laws  of  mind  until  they  are  more 
than  twenty  years  of  age.  Without  psychology, 
any  comprehension  of  the  science  of  education  is 
impossible.  Without  this  science,  imitation  of 
methods  is  the  only  resort.  One  in  ten  or  twenty 
by  inherited  and  acquired  power  may  have  the 
strength  to  understand  principles :  such  graduates 
go  on  with  their  studies,  and  make  efficient  teach- 
ers. 

The  need  of  the  hour  is  the  establishment  of 
purely  professional  training-schools,  —  schools  that 
would  take  rank  with  the  best  law  and  medical 
schools.  The  normal  schools  themselves  suffer 
greatly  for  lack  of  strong,  broadly  educated,  pro- 
fessionally trained  heads.  A  principal  of  a  New 
England  academy,  without  a  spark  of  professional 
training,  goes  into  a  great  western  territory  to 
take  charge  of  a  normal  school,  and  help  lay  the 
foundations  of  the  educational  system  in  a  new 
state.  Id  another  profession  he  would  be  called  a 
quack :  in  ours  it  is  almost  a  necessity,  because 
trained  efficient  teachers,  capable  of  taking  the 
lead  in  education,  are  exceedingly  scarce.  Few 
superintendents  and  principals  have  had  any 
training  for  their  work.  A  graduate  of  Harvard 
or  Yale  is  just  as  well  fitted  to  enter  the  pulpit, 
the  law,  or  to  heal  the  body,  as  he  is  to  take  the 
head  of  a  school.  In  some  large  cities  —  Boston, 
for  instance,  which  has  one  of  the  best  training- 
schools  in  the  country  —  many  women  teachers 
know  far  more  of  the  science  of  education  than 
their  principals. 

There  is  a  crying  need  of  safe  leaders  in  educa- 
tion. There  never  was  in  our  history  compara- 
tively a  tithe  of  the  earnestness,  enthusiasm,  and 
general  awakening  in  the  cause  of  education,  as 
there  is  at  present.  This  vast  energy  is  spending, 
and  will  continue  to  spend  itself  in  the  superficial 
study  of  methods,  devices,  and  general  details  of 
management  and  organization,  unless  there  are 
means  offered  for  a  far  deeper  and  broader  study 
of  the  laws  of  human  growth  and  the  principles 
of  teaching  which  spring  from  them. 

The  present  normal  schools,  struggle  as  they 
may  and  do,  cannot  well  grow  into  the  needed 
purely  professional  schools.  The  rural  districts 
look  upon  them  as  convenient,  cheap,  and  good 
high  schools ;  and  rural  legislators  will  continue 
to  hold  them  to  that  line  of  work :  the  normal 
element  must  necessarily  be  secondary. 

Let  New  York  or  Pennsylvania,  for  instance, 
found  one  professional  training-school.  Find  a 
head  first,  —  a  very  difficult  task.  Give  the  prin- 
cipal two  or  three  excellent  assistants.  Take  a 
whole  village  or  small  city  for  a  practice  depart- 
ment.    Admit  upon  a  rigorous  examination  only 


graduates  of  colleges,  normal  schools,  and  high 
schools,  of  full  four  years'  courses ;  admit,  too, 
teachers  who  have  made  themselves  efficient  by 
three  years  of  successful  teaching.  Make  the 
school  the  central  point  and  place  of  meeting  of 
the  county  superintendents.  Allow  them  to  spend 
all  the  time  they  can  command  in  study  at  the 
school.  The  course  is  indicated  by  the  term  *  pro- 
fessional training-school.'  History  of  education, 
psychology,  pedagogics,  and  methods  should  make 
up  the  curriculum. 

Any  teacher  or  superintendent,  of  whatever 
age  or  standing,  could  go  to  such  a  school  with  no 
sense  of  degradation,  just  as  De  Garmo  and  Seeley 
went  to  Stoy's  famous  Lehr  Seminar  at  Halle.  If 
Stanford  could  be  induced  to  found,  with  his  pro- 
posed university  in  California,  a  school  like  the 
one  outlined  above,  he  would  confer  upon  his  fel- 
low-men a  priceless  boon.  Rich  men  are  con- 
stantly giving  immense  sums  to  sectarian  schools, 
technical  schools,  academies,  and  colleges.  Oh 
that  some  rich  man  would  die  for  a  professional 
training-school  for  teachers ! 

Francis  W.  Parker. 


I.  There  are  many  who  see  no  necessity  for  such 
training.  A  knowledge  of  the  subjects  to  be 
taught  is  thought  all-sufficient.  But  the  time 
when  the  ignorance  and  vice  of  the  teachers  made 
them  an  article  of  public  vendue,1  or  when  they 
followed  teaching  because  they  were  fit  for  noth- 
ing else,  is  a  thing  of  the  past.  A  great  school 
system  has  been  built  up  ;  the  masses  of  the  people 
are  more  enlightened,  and  they  demand  qualified 
workmen,  though  they  may  not,  and  in  many  in- 
stances do  not,  understand  the  need  of  profes- 
sional schools  in  which  to  train  these  workmen. 
Nor  is  this  demand  for  competent  teachers  unrea- 
sonable. Better  qualifications  for  any  business  or 
profession  are  required  now  than  were  required 
fifty  years  ago.  We  have  training-schools  for 
nurses,  for  cooks,  for  clerks,  for  the  trades,  for 
farmers,  as  well  as  those  for  the  learned  profes- 
sions. The  medical  student,  even  after  his 
graduation,  feels  that  his  preparation  for  the  prac- 
tice of  medicine  has  not  been  completed,  and  that 
the  people  are  not  yet  willing  to  trust  him.  No- 
body doubts  that  he  has  learned  the  facts  neces- 
sary to  be  known ;  but  he  has  yet  to  learn  to  use 
these  facts,  to  do  which  he  places  himself  under 
the  special  training  of  a  competent  teacher,  — 
enters  into  partnership  with  a  successful  practi- 
tioner. The  lawyer  and  the  clergyman  often  pur- 
sue the  same  course.  People  do  not  question  the 
wisdom  of  such  policy.    They  commend  it,  be- 

i  See  Report  of  commissioner  of  education  for  1975,  p.  xx. 
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cause  they  realize  that  to  know  a  thin*  is  alto- 
gether different  from  being  able  to  do  it.  Why 
should  the  teacher  be  an  exception  to  a  course  so 
commendatory  to  the  good  sense  of  the  people  ? 
Certainly  it  is  not  because  the  mind  of  the  child 
is  esteemed  of  less  worth  than  his  body  or  his 
estate.    He,  also,  must  have  this  training. 

II.  But  of  what  shall  it  consist?  Not  simply  of 
a  knowledge  of  the  facts  to  be  taught,  nor  even, 
in  addition  to  this,  a  knowledge  of  how  to  teach. 
Many  a  one  who  cannot  teach,  knows  how. 
School  officers  ought  to  know  how  teaching  should 
be  done,  but  it  is  not  at  all  necessary  that  they 
should  be  able  to  do  it.  Of  far  greater  value  than 
professional  knowledge  is  professional  ability. 
Mere  theoretical  teaching  does  not  give  the  power 
to  act.  This  power  comes  only  from  acting.  It 
is  true  that  the  young  teacher  may  acquire  it  in 
'  the  school-room,  and  the  practice,  though  often 
very  painful  to  him,  is  exceedingly  valuable ;  but 
the  multiplicity  of  failures  to  every  successful 
experiment  makes  it  very  hard  upon  the  school. 
Instruction  in  the  matter  to  be  taught,  and  in  the 
methods  of  teaching  it,  should  be  accompanied  by 
practice  in  teaching.  Nor  should  this  practice  at 
first  be  in  a  model  or  practice  school,  but  in  classes 
whose  pupils  have  already  developed  their  modes 
of  thinking,  and  formed  their  habits  of  study  and 
recitation  under  the  instruction  of  superior  teach- 
ers. Little  harm  beyond  the  waste  of  time  can 
come  to  them  from  the  misdirected  efforts  of  the 
young  teacher ;  but  such  would  not  be  the  result 
of  his  efforts  in  the  ordinary  model  school  com- 
posed of  little  children.  During  his  senior  year 
in  the  training-school,  the  young  teacher  should 
spend  one  hour  a  day  in  the  practice-school,  teach- 
ing under  the  direction  of  bis  professor,  applying 
the  theories  he  has  learned.  Not  only  this  :  as 
soon  as  he  enters  the  training-school,  he  should 
be  required  to  examine  every  question  from  the 
stand-point  of  the  teacher  a9  well  as  from  that  of 
the  pupil.  In  every  recitation  he  should  play,  in 
some  important  respects,  the  role  of  teacher.  The 
object  of  professional  training  is  to  enable  the 
teacher  to  use  his  knowledge.  This  it  can  hope 
to  do  successfully  only  as  it  gives  him  exercise  in 
using  knowledge,  under  the  direction  of  an  ex- 
perienced teacher.  Nelson  B.  Henry. 

The  professional  training  of  teachers  has  be- 
come a  necessity  in  all  of  our  large  cities ;  and  the 
time  is  not  far  distant  when  the  same  will  be  true 
in  every  city,  town,  village,  and  district.  There 
is  no  longer  any  doubt  but  that  teaching  is  a 
service,  hence  there  is  no  longer  any  reason  why 
the  teacher  should  any  longer  be  subjected  to 
little  petty  *  quiz'  examinations  every  few  weeks 


in  order  to  retain  his  position.  Fix  the  standard 
of  scholarship  high ;  and  when  one  has  credentials 
from  any  well-known  authority,  accept  it.  On  the 
other  hand,  however,  see  to  it  that  those  who  axe 
to  train  the  immortal  souls  of  our  children  know 
the  difference  between  the  instinct  of  a  dog  and 
the  human  mind.  Too  many  teachers  teach  a 
human  being  the  rules  of  arithmetic  by  exactly 
the  8a  me  method  they  would  teach  a  dog  to 
'  speak '  for  a  piece  of  bread  and  butter,  or  a 
parrot  to  a6k  for  a  cracker.  As  well  might  a 
lawyer  endeavor  to  practise  law  with  no  knowl- 
edge of  the  statute  laws  of  his  state,  or  a  doctor 
to  practise  medicine  with  no  knowledge  of  phy- 
siology, as  a  teacher  to  practise  the  profession  of 
teaching  with  no  knowledge  of  the  mind  he  is 
trying  to  shape. 

The  teacher  who  has  no  knowledge  of  child- 
nature  should  make  this  his  first  study ;  for  the 
man  or  woman  who  has  forgotten  how  he  or  she 
felt  as  a  child,  is  hardly  calculated  to  teach.  Cer- 
tainly no  such  person  is  fit  to  be  the  disciplinarian 
of  children. 

A  person  trying  to  be  a  teacher,  with  no  knowl- 
edge of  the  principles  of  psychology,  is  like  a  little 
tug-boat  pulling  and  tugging  and  puffing  with 
might  and  main  to  get  the  *  pupil '  in  the  right 
place ;  while  those  who  go  at  their  work  under- 
standingly  take  the  place  of  the  rudder,  and 
guide  the  pupils  in  the  right  direction  to  help 
themselves  through. 

Let  not  those  who  are  engaged  in  the  profes- 
sional training  of  teachers  think  their  work  all 
done  when  they  have  filled  their  pupils  with 
theories.  As  well  might  they  lecture  on  the  art 
and  science  of  ewimming,  and  at  the  end  of  six 
months  cast  their  pupils  off  the  Brooklyn  bridge 
to  swim  ashore,  and  expect  them  to  do  it,  as  to 
expect  such  pupils  to  do  good  work  in  the  school- 
room. 

The  practice  must  go  hand  in  hand  with  the 
theory.  No  student  in  a  medical  college  can  re- 
ceive his  diploma  until  he  has  passed  a  certain 
number  of  weeks  in  the  dissecting-room. 
Neither  should  a  student  of  psychology  receive 
his  diploma  until  he  has  had  a  number  of 
weeks'  experience  in  the  class-room.  We  some- 
times think  it  a  pity  that  the  mistakes  of  the 
pupil-teachers  in  the  class  room  do  not,  like  those 
of  the  student  of  medicine  in  the  dissecting-room, 
fall  back  upon  themselves,  and  not  upon  their 
innocent  little  subjects.  Were  this  the  case, 
thousands  of  mistakes  that  have  been  made  would 
have  been  avoided. 

We  often  hear  it  said  that  teaching  school  be- 
littles a  man  and  sours  a  woman.  To  this  we 
take  exception,  and  say  that  it  is  the  •  narrow 


Jtm*  10,  1887.] 


SCIENCE. 


567 


school-keeper '  that  belittles  the  school.  The  true, 
high-minded,  hard-working,  untiring,  conscien- 
tious, progressive,  enthusiastic,  God-fearing 
teacher  never  belittles  the  school,  society,  or  him- 
self, but  raises  the  standard  of  each. 

Perhaps  before  closing  we  should  explain  one 
of  those  adjectives,  viz.,  •  enthusiastic. ' 

We  certainly  think  the  professional  teacher 
should  be  enthusiastic  ;  because  those  who  ac- 
complish the  most  good  are  those  who  have 
energy  and  enthusiasm,  and  show  by  their  work 
that  they  are  in  earnest,  and  believe  what 
they  do  to  be  worth  doing  well.  There  is  a 
difference,  however,  between  a  demonstrative 
and  an  enthusiastic  manner.  To  be  noisy,  flighty, 
or  fussy  is  not  to  be  animated.  Animation  or 
enthusiasm  is  earnestness  without  undue  excite- 
ment. William  M.  Giffin. 


INDUSTRIAL   TRAINING   IN  THE  PUBLIC 
SCHOOLS  OF  GERMANY. 

My  observations  on  the  industrial  training  of 
the  public  schools  of  Germany  are  chiefly  con- 
fined to  the  city  of  Darmstadt,  the  capital  of  the 
grand-duchy  of  Hesse-Darmstadt. 

For  many  years  the  court  of  this  grand-duchy 
of  Hesse  has  drawn  to  the  capital  the  representa- 
tive* of  the  be9t  education  and  culture ;  and  its 
school  system  is  undoubtedly  the  fairest  model  in 
central  Germany. 

Besides  ifs  common  public  schools,  the  city 
contains  a  polytechnic  school,  a  gymnasium,  a 
realschule,  a  school  for  the  higher  education  of 
girls,  several  private  schools,  and  a  number  of 
kindergartens. 

To  the  noble  efforts  of  the  much-lamented 
Princess  Alice  may  be  largely  attributed  the  in- 
terest that,  since  her  death,  has  been  taken 
throughout  Germany  in  industrial  training  for 
girls.  As  soon  as  Princess  Alice  came  to  Darm- 
stadt, she  made  her  influence  felt.  The  Alicen- 
Verein  was  organized  with  the  princess  as  presi- 
dent, and  Fr&ulein  Louise  Buchner  as  vice-presi- 
dent. This  Verein  is  an  association  of  women, 
whose  object  is  to  impart  instruction  in  the  various 
duties  of  housekeeping  to  mothers  and  their 
daughters,  and  to  encourage  them  to  better 
morals  and  habits  of  life,  and  inspire  them  with 
a  higher  ideal  of  w.  Tomanhoodhis  association 
started  an  entirely  new  and  popular  interest  in 
girls'  hand-work,  —  that  kind  of  industrial  train- 
ing for  girls  which  is  now  one  of  the  regular 
branches  taught  in  all  the  public  schools  of  Ger- 
many. 

In  a  country  like  Germany,  with  a  dense  popu- 
lation and  with  a  sharp  competition  in  all  the  de- 


partments of  labor,  with  enfeebled  natural  re- 
sources, the  only  temporal  salvation  for  the  masses 
is  work,  —  patient,  continuous,  and  remunerative 
manual  labor.  Now,  when  this  work  is  performed 
by  an  educated  and  skilful  hand,  it  is  plain  that 
its  effectiveness  is  enormously  increased.  The 
boy  who  has  received  industrial  training  is  more 
apt  to  learn  a  trade ;  he  is  better  prepared,  as  the 
masses  must  be  in  all  countries,  to  make  a  living 
with  his  hands ;  he  will  be  a  happier  man,  more 
contented,  and  less  willing  to  leave  bis  fatherland 
and  emigrate  to  foreign  lands.  These  are  un- 
doubtedly some  of  the  strongest  reasons  why  the 
German  government  shows  such  a  solicitude  for 
the  industrial  training  of  its  youth.  At  Darm- 
stadt, a  few  years  ago,  several  private  citizens 
made  an  experiment  in  giving  industrial  instruc- 
tion to  boys  after  school-hours.  The  results  of 
the  experiment  were  such  convincing  proofs  of  the 
needs  of  such  instruction  in  every  city,  that  the 
institution  was  incorporated,  and  became  a  branch 
of  the  public-school  system,  although  no  special 
provision  had  been  made  in  the  school  law,  such 
as  bad  been  made  for  the  industrial  training  of 
girls. 

The  manual-training  schools  are  intended  for 
that  class  of  boys  —  and  a  very  large  class  it  is  in 
every  city  —  that  idle  away  their  time  before  and 
after  school  on  the  street,  where  they  learn  more 
readily  the  vices  of  the  depraved  than  the  virtues 
of  the  good,  and  so  counteract  whatever  of  hon- 
esty, patience,  perseverance,  kindness,  and  obedi- 
ence the  teacher  at  school  may  attempt  to  incul- 
cate. This  is  the  reason  why  the  boys  in  our 
country,  as  well  as  in  Germany,  who  have  to  work 
before  and  after  school,  make  the  best  progress  in 
their  studies,  and  are  the  most  obedient,  and  give 
least  trouble  to  the  teacher  at  school. 

In  Germany  the  schools  close  the  daily  session 
at  about  2.30.  After  this  time,  the  boys  who, 
either  through  poverty  or  the  indifference  of 
parents,  are  not  properly  and  healthfully  em- 
ployed, must  attend  the  industrial  school  for  the 
rest  of  the  day.  In  the  industrial  school  at  Darm- 
stadt, in  the  summer-time,  the  boys  are  put  to 
work  in  the  different  gardens  belonging  to  the  in- 
stitution. They  are  divided  into  classes  or  com- 
panies, each  under  the  supervision  of  a  teacher. 
One  day  I  saw  a  company  of  boys,  about  twenty 
in  number,  between  the  ages  of  nine  and  ten,  en- 
gaged at  transplanting  cabbage-plants,  and  for  the 
first  time  in  my  life  did  I  discover  that  there  is  an 
intelligent  way  of  doing  work  even  as  trifling  as 
this  seems  to  be.  In  another  part  of  the  garden  a 
company  of  older  dots  was  preparing  the  ground 
for  a  new  crop  :  the  work  was  likewise  systemati- 
cally and  even  scientifically  performed.    In  other 
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parts  some  were  weeding,  some  were  watering 
plants ;  others  gathered  fruit  and  vegetables,  and 
prepared  them  for  the  market.  The  flower-garden 
is  the  most  interesting  part  to  the  stranger.  Here 
I  saw  a  company  of  boys  laying  out  ornamental 
flower-beds.  Beauty,  taste,  and  skill,  coming  from 
such  young  hands,  fill  the  stranger  with  admira- 
tion. 

At  other  seasons  of  the  year  the  boys  are  en- 
gaged at  various  light  crafts  in  work-rooms,  such 
as  the  making  of  baskets,  brushes,  brooms,  etc. ; 
light  and  plain  carpentry,  where  the  use  of  tools 
is  taught.  The  hammer  and  saw  are  the  princi- 
pal tools  for  the  younger  class  :  with  these  they 
are  taught  to  drive  nails  and  saw  boards  at  various 
angles.  Type-setting  and  book-binding  are  taught 
to  the  advanced  and  older  classes. 

Each  boy  receives  a  small  remuneration  for  his 
work  when  it  is  faithfully  and  obediently  per- 
formed. The  money,  however,  is  not  directly 
paid  to  him,  but  is  put  into  a  savings  bank  for 
him  ;  and  from  time  to  time  he  receives  his  cer- 
tificates of  deposits,  which  the  boy,  with  a  face 
all  aglow  with  inexpressible  delight,  carries  home 
to  his  parents  for  safe  keeping. 

As  the  industrial  training  of  boys  requires 
grounds,  extra  buildings,  tools  and  appliances, 
and  in  many  cases  extra  teachers,  it  can  only  be 
indirectly  connected  with  the  public  schools. 
And  although  the  government  encourages  manual 
training  for  boys,  there  are  great  difficulties  in  the 
way  of  making  it  universally  obligatory.  For 
this  reason  it  is  not  mentioned  in  the  school  law 
as  one  of  the  regular  branches  to  be  taught  in  the 
public  schools,  but  must  be  left  entirely  to  private 
and  municipal  efforts,  with  indirect  aid  from  the 
government.  But  girls'  manual  training,  or,  as 
it  is  called  in  Germany,  *  female  hand-work,1  pre- 
sents none  of  these  difficulties ;  so  that  it  finds  a 
place  in  the  school  law.  The  following  is  a  trans- 
lation of  article  12,  p.  6,  of  the  school  law  of  the 
grand-duchy  of  Hes6e  :  "  The  following  are  the 
branches  to  be  taught  in  the  common  public 
schools :  religion,  reading  and  writing,  composi- 
tion and  grammar  of  the  German  language,  arith- 
metic, mensuration,  history,  geography,  natural 
history,  vocal  music,  drawing,  gymnastics  for  the 
boys,  and  for  the  girls  instruction  in  female  hand- 
work." 

Female  hand-work,  however,  is  no  new  thing 
in  the  public  schools.  From  the  very  earliest 
times  of  school  history,  girls  have  been  known  to 
take  their  knitting  and  sewing  to  school ;  and  in 
our  country,  in  the  early  part  of  this  century, 
not  only  the  girls,  but  the  boys  also,  used  to  knit 
their  own  stockings  at  school.  But  the  work 
then  performed  had  no  educational  end  in  view. 


The  industries  were  yet  undeveloped,  and  every 
family  was  obliged  to  manufacture  its  own  cloth- 
ing.  Each  member  of  the  family  had  to  lend  a 
helping  hand,  so  that  the  work  done  at  school 
seems  to  have  been  performed  through  necessity. 

This  is  not  the  case  with  the  hand-work  per- 
formed in  the  schools  in  Germany  now.  Its  par* 
pose  is  purely  an  educational  one,  —  to  train  the 
hand,  and  develop  its  cunning.  And  to  guard 
against  selfish  and  calculating  tendencies,  the  pu- 
pil is  not  permitted  to  make  any  thing  to  be  worn 
by  any  one ;  for  nothing  is  more  mischievous, 
and  more  directly  opposed  to  the  harmonious  de- 
velopment of  a  child's  mental  powers,  than  a 
calculating  motive,  —  the  motive  whose  chief  oat* 
look  is  material  gain.  This  manual  training  is 
pursued  for  its  own  sake,  as  a  mental  and  ethical 
discipline,  and  by  no  means  for  its  economic 
value. 

The  parent  furnishes  the  child  with  the  needed 
material,  which,  when  the  child  has  finished  its 
course,  may  be  as  useless  as  the  paper  upon  which 
it  has  written  its  language-exercises.  And  yet, 
for  all  this,  no  one  complains  that  it  does  not  pay* 
The  benefits  of  industrial  training  are  best  under- 
stood by  the  authors  of  school  law.  From  another 
page  of  the  school  law  I  make  the  following  trans- 
lation :  "Female  hand- work  is  not  only  to  have  a 
practical  purpose,  bearing  upon  the  proper  man- 
agement of  a  home,  but  it  must  also  tend  to  train 
girls  early  to  habits  of  usefulness,  and  to  develop 
the  virtues  of  endurance,  patience,  industry,  econ- 
omy, and  benevolence,  and  to  refine  the  taste  for 
order  and  for  becomingness  in  dress." 

The  instruction  is  based  upon  philosophic  prin- 
ciples, and  is  imparted  in  a  systematic  manner. 
None  others  but  teachers  who  have  taken  a 
thorough  course  in  the  industrial-training  schools 
for  female  teachers  are  permitted  to  teach  at  all ; 
and  when  you  enter  a  room,  no  matter  whether  it 
be  the  lowest  primary  or  the  highest  grammar,, 
you  will  find  a  teacher  there  who  understands  her 
business  thoroughly. 

Two  to  three  hours  each  week  are  given  to  in- 
dustrial training,  generally  on  Tuesday  and  Thurs- 
day afternoons. 

Knitting  is  the  first  exercise,  and  the  ordinary 
forms  of  meshes  are  continued  throughout  the 
seventh  year.    Sewing  is  next  introduced. 

Among  the  first  lessons  in  sewing  are  the  use 
of  the  thimble  and  scissors,  threading  the  needle,, 
and  the  ways  of  holding  the  cloth  while  sewing 
and  cutting  ;  a  lesson  is  also  given  upon  the  dif- 
ferent kinds  of  thread.  The  stitch-lesson  is  first 
performed  on  paper :  after  a  while,  a  cheap  kind 
of  muslin  is  substituted.  Every  lesson  is  made  a 
class  drill.    The  children  work  by  dictation  :  all 
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in  the  room  do  the  same  work  at  the  same  time. 
Every  new  mesh  or  stitch  that  is  introduced  is 
first  illustrated  by  the  teacher  before  the  class,  on 
a  frame  which  is  high  enough  for  all  to  see.  It 
is  rectangular,  two  feet  by  eighteen  inches. 
Heavy  threads  or  cords  are  drawn  through  its 
sides,  crossing  each  other  at  right  angles.  After 
the  seventh  year,  crocheting  of  loose,  open,  and 
close  meshes,  with  one-colored  yarn,  is  intro- 
duced. Next  party-colored  yarn  is  used,  from 
which  various  beautiful  figures  are  made,  which 
gradually  leads  them  to  crochet  articles  of  many 
beautiful  patterns. 

From  the  twelfth  to  the  fourteenth  year  (the 
last  year  in  the  public  schools),  sewing  is  the  chief 
branch.  The  patching  and  mending  of  torn  gar- 
ments is  most  thoroughly  taught.  In  the  last 
school-year  the  cutting  and  making  of  underwear 
is  taught. 

The  specimens  of  work  that  come  from  those 
young  hands  are  simply  wonderful  in  points  of 
neatness,  skill,  and  taste.  Any  generous-minded 
person  will  be  at  once  convinced  that  the  capacity 
for  happiness  in  those  young  girls  is  far  superior 
to  that  of  the  class  who  have  never  been  taught 
any  thing  else  than  mere  book-knowledge. 

Sebastian  Thomas. 


THE  TEACHING  OF  ALGEBRA. 

Among  the  papers  lately  presented  to  the  Edu- 
cation society  of  London,  is  one  on  the  teaching  of 
algebra,  by  W.  H.  H.  Hudson.  It  contains  a  great 
many  passages  of  universal  application,  and  such 
deserve  to  be  reproduced  in  this  country  for  the 
benefit  of  our  teachers  of  mathematics.  Mr.  Hud- 
son first  answers  the  question,  Why  teach  algebra 
at  all  ?  and,  while  fully  recognizing  the  utility  of 
algebra,  he  maintains  that  algebra  is  not  to  be 
taught  on  account  of  its  utility,  nor  to  be  learnt 
on  account  of  any  benefit  which  may  be  supposed 
to  be  got  from  it,  but  because  it  is  a  part  of  mathe- 
matical truth,  and  no  one  ought  to  be  wholly  alien 
from  that  important  department  of  human  knowl- 
edge. 

The  next  question  is,  When  should  algebra  be 
taught  ?  The  answer  is,  At  an  early  period  of  in- 
tellectual development.  The  reason  for  this  is 
that  algebra  is  a  certain  science,  it  proceeds  from 
unimpeachable  axioms,  and  its  conclusions  are 
logically  developed  from  them  :  it  has  its  own  spe- 
cial difficulties,  but  they  are  not  those  of  weighing 
in  the  balance  conflicting  probable  evidence  which 
requires  the  stronger  powers  of  a  maturer  mind. 
It  is  possible  for  the  student  to  plant  each  step 
firmly  before  proceeding  to  the  next ;  nothing  is 
left  hazy  or  in  doubt :  thus  it  strengthens  the 


mind,  and  enables  it  better  to  master  studies  of  a; 
different  nature  that  are  presented  to  it  later.. 
Mathematics  give  power,  vigor,  strength,  to  the 
mind.    This  is  commonly  given  as  the  reason  for 
studying  them.  This  is  also  the  reason  for  studying 
algebra  early,  that  is  to  say,  for  beginning  to- 
study  it  early.    It  is  not  necessary,  it  is  not  even 
possible,  to  finish  the  study  of  algebra  before  com- 
mencing another.    On  the  other  hand,  it  is  not' 
necessary  to  be  always  teaching  algebra:  what 
elementary  teachers  have  to  do  is  to  guide  pupil* 
to  learn  enough  to  leave  the  door  open  for  further' 
progress;  to  take  them  over  the  threshold,  but 
not  into  the  innermost  sanctuary. 

Children  younger  than  nine  will  rarely  be  fitted 
to  take  up  algebra ;  and,  on  the  other  hand,  it  is- 
seldom  advisable  to  defer  its  commencement  until 
after  twelve  years  of  age.  Certain  preliminary 
acquisitions  are  essential  for  this  study.  The  first, 
of  these,  in  Mr.  Hudson's  opinion,  is  the  power 
of  listening. 

"  By  this  I  mean  the  habit  of  attaching  an  idea 
to  what  is  said.  Some  pupils  —  I  hope  no  teach- 
ers—  consider  it  sufficient  if  the  pupil  can  repro- 
duce the  words  that  have  been  used,  without  at^ 
taching  any  idea  to  them.  Such  pupils  will  not 
learn  algebra.  A  pupil  who  has  the  habit  of 
listening  will  not  allow  a  teacher  to  use  unintel- 
ligible language,  and  will  be  of  great  use  in  a  class- 
by  stopping  the  teacher  and  asking  for  things  to- 
be  repeated  and  strange  words  explained.  It  is 
difficult  for  a  teacher  to  realize  that  sometimes 
he  is  using  a  vocabulary  beyond  his  pupils.  In- 
terruptions of  this  kind,  which  show  that  the  pu- 
pils are  listening,  are  of  great  help  to  the  teacher. 

44 This  leads  to  the  next  essential  preliminary:, 
the  student  should  be  able  to  speak.  I  do  not 
mean  that  a  deaf-and-dumb  person  cannot  learn 
algebra,  but  he  can  only  be  taught  under  great 
disadvantages.  Thinking  of  the  ordinary  run  of 
boys  and  girls,  I  say  that  they  cannot  learn  alge- 
bra until  they  have  learnt  to  speak.  By  speak,  I 
mean  can  ask  questions  and  can  answer  questions*, 
can  say  what  they  know,  and  can  point  out  what 
to  tbem  is  obscure.  It  has  been  well  said  that  a 
pupil  who  cannot  ask  a  question  in  his  natural 
voice  is  unteachable :  my  own  experience  confirms- 
this.  Some  pupils  put  on  a  lecture  voice,  in  which 
they  answer  questions  put  to  them.  I  do  not  call 
this  speaking.  It  is  unnatural  and  artificial,  and 
is  a  serious  bar  to  progress.  It  arises  from  timid- 
ity, fear  of  the  teacher,  or  fear  of  the  rest  of  the 
class ;  and  the  latter  is  far  more  difficult  to  be  got 
rid  of  than  the  former. 

"  Moreover,  a  pupil  must  have  a  sufficient  com- 
mand of  language  to  be  able  to  frame  a  complete' 
sentence.    I  have  heard  of  teachers  who  are  satis- 
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fled  with  a  single  word  as  an  answer,  and  who 
habitually  put  their  questions  so  as  to  admit  of 
such  an  answer.  This  does  not  encourage  the  art 
of  speaking  in  the  pupil ;  in  fact,  it  destroys  it, 
and  is  not  to  be  commended. 

"  A  third  preliminary  is  the  power  of  reading : 
this  is  far  more  difficult,  and  far  more  usually  ab- 
sent, than  the  preceding.  Many  a  boy  who  can 
listen  and  speak  has  no  idea  of  reading.  He  can, 
it  is  true,  form  the  sounds  appropriate  to  the 
words  he  sees,  but  he  has  not  the  habit  of  using  a 
book  as  a  mine  of  information,  of  reading  in  order 
to  get  the  sense :  his  main  idea  too  frequently  is 
that  of  learning  the  sound  of  the  words,  like  a 
parrot. 

'*  There  are  few  more  valuable  lessons  that  can 
be  given  to  a  boy  than  to  teach  him  to  read  a  book, 
and  extract  the  sense  out  of  it.  This  is  what  young 
children  naturally  do  with  their  fairy-tales;  but 
when  they  become  school-boys  and  school-girls, 
their  natural  reading  seems  somehow  to  give  place 
to  a  mechanical  lesson-reading. 

"  Now,  mathematical  reading  differs  from  most 
other  reading  in  this:  that  it  requires  writing. 
This  is  the  fourth  essential  preliminary.  It  is  pos- 
sible, no  doubt,  for  a  great  genius  to  carry  on  all 
the  steps  of  a  piece  of  algebraical  reasoning  in  bis 
head.  The  ordinary  school-boy  cannot  do  this, 
cannot  pass  from  one  statement  of  the  book  to  the 
next  without  inserting  an  intermediate  step.  The 
boy  who  has  learnt  to  write,  who  always,  while 
reading,  has  a  piece  of  paper  and  pencil  at  hand 
to  work  out  details  as  they  arise,  will  learn  alge- 
bra :  the  one  who  tries  merely  to  remember  the 
words  and  symbols  of  the  book  will  make  no  real 
progress. 

"These  preliminaries  of  listening,  speaking, 
reading,  writing,  do  not  properly  come  under  the 
head  of  teaching  algebra :  tbey  are  so  obviously 
essential,  that  I  scarcely  need  have  mentioned 
them,  but  in  so  many  cases  absent,  that  I  implore 
those  who  have  the  early  training  of  children  not 
to  lose  sight  of  them  in  the  vain  hope  that  with- 
out them  any  progress  in  higher  studies  is  pos- 
sible. 

"  Another  essential  preliminary  more  distinctly 
bears  on  the  subject.  The  teaching  of  algebra 
must  be  based  on,  and  naturally  arises  out  of,  a 
sound  knowledge  of  the  principles  of  arithmetic. 
In  return,  the  knowledge  of  algebra  will  enable  a 
student  concisely  to  express  these  principles,  and 
to  understand  them  more  clearly.  On  this  ac- 
count, it  is  necessary  that  those  who  undertake 
the  teaching  of  arithmetic  should  have  a  sufficient 
knowledge  of  algebra.  This  is  another  lower  rea- 
son for  studying  algebra  ;  namely,  in  order  to  be 
able  to  teach  arithmetic. 


"  It  is  a  mistake  to  teach  a  pupil  any  thing  that 
he  has  subsequently  to  unlearn  ;  the  persistence  of 
first  impressions  is  notorious,  therefore  arithmetic 
should  not  be  taught  in  such  a  way  that  it  needs 
correction  when  algebra  is  studied.  The  two  are 
naturally  and  historically  connected  ;  and  one  who 
is  wholly  ignorant  of  either  is  apt,  also,  to  be  un- 
familiar with  the  other.  The  teacher  should  be 
above  his  subject,  not  in  the  sense  of  despising  it, 
but  as  one  who  looks  from  a  height  upon  a  plain 
can  see  the  topography  of  the  country  more  dis- 
tinctly than  one  on  the  lower  land. 

"  Therefore,  in  the  interest  of  algebra,  I  protest 
against  the  practice  of  despising  arithmetic,  of 
setting  it  to  be  taught  in  schools  by  persons  ig- 
norant of  algebra,  and,  it  may  be,  contemptuous 
of  the  subject  they  have  to  teach.  A  teacher  of 
algebra  ought  to  find  the  ground  prepared  for  him 
by  a  sound  knowledge  of  arithmetic :  and  it  would 
be  better,  therefore,  that  the  mathematical  masters 
should  undertake  arithmetic. 

"  This  leads  to  the  next  question,  Wbo  are  to 
teach  algebra?  It  may,  perhaps,  be  thought  by 
some  that  a  teacher  requires  to  be  very  little  ahead 
of  his  pupil,  and  that  one  who  has  slight  knowl- 
edge is  good  enough  to  teach  a  beginner.  On  the 
contrary,  the  proper  teaching  of  the  elements  of 
any  subject  requires  a  teacher  who  has  a  knowl- 
edge considerably  in  advance.  I  do  not  hesitate 
to  say  that  it  would  be  well  that  a  teacher  of  al- 
gebra should  know  something  —  and  that  some- 
thing soundly  —  of  the  method  of  co-ordinate 
geometry,  of  trigonometry,  and  of  the  differen- 
tial calculus.  Teaching  should  be  anticipatory. 
The  algebra  taught  should  be  such  as  to  prepare 
for  these  higher  subjects,  and  this  can  only  be 
effectually  done  by  one  who  is  acquainted  with 
them.  Moreover,  the  elementary  teaching  re- 
quires more  care  and  more  knowledge  than  more 
advanced.  Nothing  is  worse  than  to  lay  founda- 
tions imperfectly.  A  necessary  qualification  for 
a  teacher  of  algebra  is,  therefore,  a  sound  knowl- 
edge of  mathematics  considerably  in  advance  of 
the  subject  he  is  teaching. 

4  *  Next  let  us  ask,  How  is  algebra  to  be  taught? 
It  is  fashionable  nowadays,  and  I  do  not  say  it  is 
a  bad  fashion,  to  attach  importance  to  the  train- 
ing of  teachers  in  methods  of  teaching.  But  I 
think  too  much  importance  can  be  attached  to 
method.  Methods  that  seem  good,  and  are  good 
when  first  introduced,  seem  to  lose  their  virtue 
after  a  few  years.  An  energetic  teacher  will  be 
constantly  changing  his  methods,  and  adapting 
them  to  the  various  character*  of  his  pupils, 
Freshness  and  vigor  are  far  more  important  quali- 
ties. Nevertheless,  an  unmethodical  teacher,  who 
would  do  very  well  for  a  single  pupil,  is  incapable 
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of  conducting  a  large  class.  My  own  personal 
predilections  are  in  favor  of  a  Socratic  system  of 
teaching,  by  asking  questions,  and  so  drawing 
out,  —  educating,  —  the  mind  of  the  pupil.  I  do 
not  regard  it  as  good  to  tell  the  pupil  every  thing. 
It  is  our  object  to  train  him  to  exercise  his  own 
powers.  A  child  who  is  always  carried  will  never 
learn  to  walk.  But  a  child  who  can  walk  cannot 
get  over  a  stile,  and  requires  a  lift  now  and  then. 
It  is  a  matter  of  tact  to  decide,  in  any  particular 
case,  whether  the  assistance  is  to  be  given  or  with- 
held. I  do  not  feel  competent  to  lay  down  gen- 
eral rules.  With  a  pupil  who  can  listen  and 
speak,  understanding  these  words  as  I  have  ex- 
plained them,  there  is  little  difficulty  in  ascer- 
taining whether  the  supposed  inability  to  proceed 
arises  from  want  of  power  or  from  laziness.  It 
very  often  arises  from  want  of  will,  not  exactly  a 
downright  shirking  of  work,  but  a  certain  defi- 
ciency in  determination.  In  such  cases  a  guiding 
hand  is  better  than  a  lift. 

"  That  method  of  teaching  is  best  which  most 
stimulates  the  mental  activity  of  the  pupil,  and 
that  is  the  reason  why  methods  after  a  time  cease 
to  be  good :  it  is  just  because  they  are  methods, 
and  become  mechanical,  and  so  fail  to  stimulate 
activity. 

"  Algebra  should  be  taught  as  if  to  an  intelligent 
person.  Unfortunately,  all  the  pupils  in  a  class 
are  not  equally  intelligent.  Still,  people  turn  out 
very  much  as  you  treat  them  :  draw  out  the  germ 
of  intelligence,  and  it  will  grow.  A  style  of 
teaching  that  is  based  on  the  supposition  that  the 
class  is  unintelligent,  is  apt  to  end  in  making  them 
so.  To  this  end  no  slovenly  work  should  be  al- 
lowed. It  is  a  mistake  to  look  only  at  the  answers 
of  a  set  of  exercises,  and  not  to  care  about  the 
orderly  setting  forth  of  the  argument  that  leads 
to  the  answer.  This  is  a  practical  detail  that  re- 
quires some  skill  to  adjust :  the  mode  of  adjust- 
ment depends  on  the  size  and  character  of  the 
class.  Too  much  of  the  teacher's  energy  is  in 
danger  of  being  absorbed  in  examining  exercises. 
The  benefit  of  the  exercise  consists  chiefly  in  doing 
it,  and  in  so  doing  it  that  it  needs  no  subsequent 
alteration  :  consequently  the  correctness  of  the 
answer  is  a  most  important  point.  But  a  practice 
of  merely  looking  at  the  answer  allows  the  boys 
to  fall  into  slovenly  habits. 'and  may  lead  them 
into  the  unsound  habit  of  working  up  to  an  an- 
swer. 

*'  Considerable  difference  of  opinion  is  expressed 
as  to  just  how  the  first  steps  in  algebra  should  be 
taken.  It  may  be  taken  by  using  letters  as  gen- 
eral symbols  for  numbers,  treating  algebra  as  a 
generalized  arithmetic  ;  and  there  is  much  to  be 
said  in  favor  of  this.    In  this  way  algebra  pre- 


sents itself  as  a  language,  and  this  is  a  view  of 
algebra  that  ought  to  be  put  before  the  student 
at  an  early  period.  Some  of  the  most  instructive 
of  the  early  exercises  in  algebra  consist  in  trans- 
lating general  arithmetical  statements  into  sym- 
bolic language,  and  in  forming  the  equations 
which  are  the  algebraical  statement  of  problems. 
Simple  equation  problems  can  hardly  be  begun 
too  early. 

'•  On  the  other  hand,  the  notion  of  the  negative 
number  can  be  acquired  without  the  use  of  any 
fresh  apparatus  of  symbols  beyond  those  that  the 
student  has  been  accustomed  to  in  arithmetic  : 
and,  as  this  is  one  of  the  greatest  of  the  early  dif- 
ficulties of  algebra,  I  have  sometimes  thought  it 
wise  to  begin  with  it,  so  that  the  difficulty  of  the 
negative  quantity  may  be  mastered  without  the 
complication  which  the  use  of  letters  seems  to 
give  to  the  matter.  I  think  myself  that  it  is  more 
logical  to  begin  with  the  letters,  but  that  it  is,  on 
the  whole,  easier  for  the  student  to  begin  with 
the  negative  quantity.  To  talk  about  and  explain 
5  —  8  is  simpler  to  a  beginner  than  the  use  of 
a  and  5. 

"  But,  whatever  sequence  of  the  parts  of  the 
subject  is  adopted  in  teaching,  there  should  be  no 
departure  from  a  logical  development.  Algebra 
is  built  up  on  certain  few  axioms,  and  certain  not 
very  numerous  conventions.  A  pupil  should  be 
led  to  see  from  the  first  the  distinction  between 
what  is  axiomatic  and  what  is  conventional  ; 
though,  in  the  latter  case,  he  may  be  unable,  at 
an  early  stage,  to  see  the  convenience  of  the  con- 
vention :  he  is  not  a  sufficient  judge  of  this,  in 
many  cases,  till  his  studies  have  proceeded  much 
further.  But  he  should  be  encouraged  to  see  for 
himself  that  the  propositions  of  the  science  are 
correctly  deduced  by  means  of  the  axioms  of 
which  he  admits  the  truth,  and  no  matter  should 
be  taught  which  cannot  thus  be  put  before  him. 

'*  The  gradual  extension  of  meaning  which  such 
a  term  as  '  multiplication '  receives  —  first  in 
arithmetic,  when  it  is  extended  to  a  fractional 
multiplier  ;  then  in  algebra,  when  the  multiplier 
is  likely  to  be  negative ;  and  finally  in  applied 
mathematics,  when  we  contemplate  a  concrete 
multiplier  —  is  a  matter  which  should  form  part 
of  the  teaching  of  algebra  to  all,  who  should  thus 
be  led  to  see  that  in  mathematics  '  impossible '  is 
a  word  of  only  temporary  significance.  A  stu- 
dent who  knows  only  arithmetic  is  justified  in 
saying  that  5—8  is  impossible ;  but  the  impossi- 
bility is  a  stile  to  be  gotten  over. 

44  In  looking  over  exercises,  it  is  often  more  im- 
portant to  look  over  those  that  are  wrong  than 
those  that  are  right.  When  an  example  has  been 
done  right,  correct  in  reasoning  and  accurate  in 
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process,  the  teacher  may  look  at  it  to  see  where 
the  form  might  have  been  improved,  how  it  might 
have  been  curtailed,  what  steps  were  superfluous, 
and  so  on.  So  long  as  any  fault  in  reasoning  has 
to  be  corrected,  it  is  premature  to  examine  inele- 
gancies.  I  do  not  advise  correcting  too  many  mis- 
takes at  once.  It  disheartens  a  pupil  to  have  too 
many  faults  found  at  once.  One  mistake  in  each 
example  is  ordinarily  enough.  The  faults  of  rea- 
soning are  to  be  first  corrected,  then  mistakes  in 
work,  and,  last  of  all,  mere  matters  of  arrange- 
ment. I  know  that  this  order  is  distasteful  to 
some  pupils,  who  like  first  to  be  told  how  to  put 
their  work  down.  I  recommend  the  other  order  : 
let  them  first  reason  out  the  proposition  in  the 
way  which  they  can  follow  by  themselves,  and 
make  no  mistake  about  it ;  then  they  are  able  to 
appreciate  the  advantage  of  particular  modifica- 
tions of  their  process  that  a  more  experienced 
mathematician  may  suggest  to  them. 

"  As  an  example  of  what  I  mean,  I  may  refer  to 
division  by  a  binomial  factor,  such  as  x  —  a.  A 
pupil  will  at  first  naturally  imitate  long  division 
in  arithmetic ;  he  may  then  be  shown  how  the 
abbreviated,  or  synthetic  method,  as  it  is  called, 
is  a  mere  re-arrangement  and  curtailment  of  what 
he  has  done  before ;  whereas,  if  he  had  been 
taught  the  shorter  method  as  a  rule  from  the  first, 
it  would  have  been  a  mere  un-understood  rule  of 
thumb. 

"  It  has  been  for  a  long  time  my  practice,  due 
to  a  hint  from  the  late  Mr.  Todhunter,  always  to 
require  to  see  an  attempt  and  an  exact  statement 
of  his  difficulty  from  a  pupil,  of  any  problem  that 
he  says  he  is  unable  to  solve,  and  which  appears 
to  me  to  be  within  his  reach.  The  reason  is,  first, 
that  I  may  see  where  the  precise  difficulty  is,  and 
so  know  what  it  is  that  I  have  to  explain  ;  and, 
still  more,  because  in  the  act  of  setting  forth  the 
difficulty  the  obscurity  has  a  habit  of  disappearing. 
A  student  may  think  he  is  unable  to  solve  a  prob- 
lem because  he  cannot  see  his  way  from  the  be- 
ginning to  the  end ;  but  he  can  generally  draw 
some  conclusion  from  the  data  of  the  question. 
I  can  then  give  him  just  the  help  he  needs,  where- 
as otherwise  I  am  liable  to  explain  to  him  what  he 
really  understands,  not  knowing  what  it  is  that 
stops  him. 

"The  influence  of  examinations  is  not  wholly 
bad,  as  at  first  sight  one  might  be  tempted  to 
think.  A  teacher  who  has  not  the  prospect  of  an 
examination  of  his  pupils  before  him  is  apt  to 
think  that  it  is  sufficient  if  his  pupils  understand 
the  subject,  and  that  requiring  them  to  reproduce 
it  is  superfluous.  In  this  they  are  liable  to  lose 
the  great  advantage  which  the  necessity  of  writ- 
ing out  would  have  given  them,  and  the  teacher 


is  extremely  likely  to  credit  them  with  a  knowl- 
edge that  the  examination  would  have  shown  that 
they  do  not  possess.  As  a  test  of  knowledge, 
then,  an  examination  is  useful ;  nay,  it  is  most 
valuable.  But  when  the  examination  is  made  an 
end  in  itself,  and  when  the  object  aimed  at  is  to 
produce  a  semblance  of  knowledge  to  deceive  an 
examiner,  where  the  reproduction  is  made  a  pri- 
mary object  instead  of  a  secondary  one,  in  sub- 
servience to  the  mental  education,  then  the  in- 
fluence of  the  examination  is  mischievous. 

"However  intelligent  and  teachable  a  pupil 
may  be,  he  will  occasionally  make  mistakes.  The 
commonest  forms  of  these  annoying  but  compara- 
tively innocent  mistakes  are  misoopying  either 
the  question  or  their  own  work,  arithmetical 
slips,  and  mistakes  with  the  signs  +  and  — . 
These  mistakes  do  not  always  imply  ignorance  or 
inattention,  and  a  teacher  is  unwise  to  attach  too 
much  importance  to  them :  a  few  of  them  are 
quite  consistent  with  a  sound  appreciation  of 
principle.  The  effort  should  be  made  to  under- 
mine the  causes  of  these  faults,  rather  than  to  cor- 
rect them  when  made.  The  chief  of  them  is 
hurry.  This  is  a  growth  of  our  age  which  sends 
down  the  fibres  of  its  rootlets  even  to  the  minut- 
est arrangements  of  school-life.  Set  before  your 
pupils  that  accuracy  is  preferable  to  pace ;  ac- 
custom them  to  the  habit  of  exact  speaking  and 
writing,  even  to  the  dotting  of  f  s  and  crossing  of 
f  s,  —  and  such  faults  will  largely  disappear." 


THE  STUDY  OF  LANGUAGE. 

Human  language  is  wholly  a  psychological  pro- 
cess. As  von  Humboldt  long  ago  pointed  oot,  it 
is  nothing  innate,  but  a  function  ;  it  is  no  concrete 
object,   but  exists  only  in  the  soul  of  the  indi- 
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vidua!.  In  the  same  way,  the  language  of  the 
individual  is  to  be  defined  as  a  psychological  ac- 
tivity associated  with  movements  of  the  organs 
of  speech,  —  its  physiological  side.  Every  indi- 
vidual has  bis  own  language,  as  he  has  his  own 
ideas  ;  and  from  analogous  causes,  as  each  nation 
has  its  own  manner  of  ideal  conception,  so  it  ex- 
presses the  same  in  its  own  peculiar  way,  and  also 
finds  different  sounds  for  the  physiological  form. 
To  learn  a  foreign  language  is,  accordingly,  not 
merely  to  acquire  a  foreign  vocabulary  whereby 
to  translate  one's  preconceived  notions,  but  it  is 
to  penetrate  into  a  foreign  mode  of  thought  which 
alone  is  capable  of  suggesting  its  own  individual 
form  of  expression.  As  Techmer  asserts,  "He 
who,  in  any  case,  will  speak  rationally,  must 
think.  He  who  will  learn  to  speak  in  a  particular 
language,  be  it  English  or  •Chinese,  must  learn  to 
think  in  that  language.'* 

All  language  goes  back  to  associations  of  the 
perceptions  awakened  by  the  different  properties 
of  objects.  Out  of  these  associations,  at  first  un- 
conscious, in  the  course  of  time,  are  developed 
conscious,  apperceptive  associations  in  series,  com- 
binations, and  organized  systems.  These,  in  their 
turn,  may  serve  as  centres  from  which  are  devel- 
oped the  combinations  of  human  speech,  —  those 
of  form  (inflections,  etc.)  as  well  as  those  of  mean- 
ing (synonymes,  etc.).  Upon  the  mass  of  uncon- 
scious associations  thus  formed  depends  the  prac- 
tical command  of  language ;  on  the  conscious, 
apperceptive,  and  systematic  associations,  on  the 
other  hand,  is  based  the  theoretical  knowledge  of 
language.  It  is  to  be  borne  in  mind  that  all  asso- 
ciations at  first  conscious  through  practice  acquire 
the  property  of  working  unconsciously.  In  ac- 
cordance with  what  has  been  said,  language-study, 
then,  may  be  of  two  kinds.  It  may  be,  on  the 
one  hand,  in  order  to  attain  the  practical  com- 
mand of  a  language,  that  is,  we  may  seek  the 
language  as  the  form  of  thought ;  or,  on  the  other 
hand,  it  may  be  to  acquire  a  theoretical  knowledge 
of  language,  in  which  case  the  language  becomes 
the  subject  of  thought.  A  child,  at  the  outset, 
learns  language  only  as  the  form  of  thought. 
The  development  of  consciousness  is  almost  iden- 
tical with  the  acquisition  of  language  ;  or,  other- 
wise stated,  idea  and  word  are  to  all  intents  and 
purposes  acquired  conjointly.  Later  on,  the  child 
learns  language  through  language  itself,  and  not 
only  with  the  ear,  but  with  all  the  organs  of  sense. 
Every  new  perception  finds  an  expression  in  lan- 
guage to  describe  it ;  and  the  idea  resulting  from 
the  perception  is  so  associated  with  the  word,  that 
the  word  immediately  reproduces  the  idea,  and  the 
idea  the  word.  It  is  also  to  be  noticed  that  the 
formulation  of  rules  of  language  through  the  tra- 


cing of  analogy  is  taking  place  unconsciously; 
that  learning  the  language  is  proceeding  within 
the  boundaries  of  the  language  itself ;  and  that 
the  acquisition  of  the  spoken  language  is  the  only 
end  in  view.  One  principle,  originally  formu- 
lated by  Preyer  in  '  Die  Seele  des  Kindes,'  is  of 
importance  for  its  application  elsewhere :  the 
nealthy  child  understands  spoken  language  much 
sooner  than  it  can  itself  produce  by  imitation  the 
sounds,  syllables,  and  words  that  have  been  heard. 
Furthermore,  only  what  is  interesting  and  intel- 
ligible to  the  child  is  firmly  impressed  upon  its 
mind  :  all  else  is  in  a  short  time  forgotten.  Fur- 
ther to  be  remarked  is  the  fact  that  the  forms  of 
expression  learned  by  the  child  are  simple,  unaf- 
fected, and  idiomatic. 

The  problem  presented  in  learning  a  foreign  lan- 
guage for  practical  use  is  how  to  obtain,  with  the 
least  possible  expenditure  of  time  and  energy, 
such  a  complete  mastery  of  the  mechanism  of  the 
language  that  it  will,  as  in  the  case  of  one's  native 
speech,  unconsciously  accompany  thought,  and 
become  its  form.  That  the  case  as  thus  stated 
has  its  difficulties  becomes  at  once  apparent.  In 
the  first  place,  we  can  have  neither  the  time  nor 
the  opportunity  to  hear  or  to  speak  the  foreign 
language  that  we  had  in  the  case  of  our  own. 
And  even  if  we  have,  on  the  one  hand,  the  ad- 
vantage of  being  able  to  think  and  to  reason,  and 
the  knowledge  of  one  language  system  already 
acquired,  it  implies,  on  the  other  hand,  a  direct 
disadvantage  :  the  native  language  holds  fast  our 
thoughts,  between  which  and  their  forms  of  ex- 
pression there  is  such  an  intimate  union  that  it 
will  be  found  difficult  at  first  to  make  room  for 
new  ones.  The  organs  of  speech,  again,  have 
been  accustomed,  through  constant  repetition,  to 
produce  without  conscious  exertion  one  system  of 
sounds,  which  the  ear  through  constant  hearing 
has  grown  able  to  differentiate  with  the  utmost 
sharpness.  The  foreign  sounds,  on  the  contrary, 
produced  on  an  entirely  different  basis,  are  not 
readily  differentiated  by  the  ear,  and  are  only  to 
be  imitated  by  careful  practice. 

A.  H.  Sayce,  several  years  ago,  in  an  article  in 
Nature,1  wrote,  "Our  present  system  of  teaching 
languages  ...  is  based  rather  upon  empirical 
haphazard  than  on  scientific  principles."  The  re- 
mark is  as  applicable  as  ever.  In  spite  of  the 
progress  made  in  recent  years  in  our  knowledge 
of  the  fundamental  laws  of  language,  and  par- 
ticularly of  its  phonetics,  but  little  has  been  done, 
except  in  isolated  cases,  to  apply  in  practice  what 
has  been  scientifically  established  beyond  all  ques- 
tion. While  all  else  has  advanced,  language-in- 
struction has  been  content  to  stand  still,  notwith- 
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standing  the  important  position  already  assigned 
it  among  the  recognized  essentials  of  education. 
The  striking  inefficiency  of  the  old  method  of 
teaching  foreign  languages  has  been  proved  year 
after  year  by  barrenness  of  result ;  but  neverthe- 
less, if  popular  text-books  are  a  criterion,  lan- 
guage is  still  taught  in  the  6ame  old  way.  An  at- 
tempt is  made  to  learn  it  only  consciously,  and 
letters  and  the  literary  language  are  falsely  re- 
garded as  synonymous  with  sounds  and  the  spoken 
language.  Worse  than  all,  with  the  old  method 
of  translation,  the  foreign  language  has  been 
studied  within  the  native  language ;  and,  while 
foreign  words  and  forms  have  indeed  been  taught, 
no  attempt  has  been  made  to  teach  or  to  learn 
with  the  foreign  language  the  foreign  mode  of 
thought. 

It  is  Sayce,  again,  who  affirms  axiomatically 
that  language  consists  of  sounds,  and  not  of  let- 
ters. Sweet,  too.  insists  no  less  strikingly  that 
language-study  is  concerned  not  with  dead  letters, 
but  with  living  speech.  It  is  accordingly  the 
spoken  form  of  every  language  that  should  form 
the  basis  of  its  study,  which  should  furthermore 
proceed  from  the  stand-point  of  the  sentence,  and 
not  from  that  of  the  word.  Upon  these  funda- 
mental points  all  recent  writers  on  the  study  of 
language  are  substantially  agreed.  With  one  ex- 
ception, the  writers  cited  above  would,  however, 
eliminate  from  the  question  the  factor  which  I 
have  called  the  theoretical  knowledge  of  lan- 
guage, and  would  make  its  practical  command  the 
one  end  in  view.  Techmer  alone  regards  the 
practical  acquisition  of  a  language  of  primary  im- 
portance, but  would  base  upon  it  theoretical  study 
with  the  idea  of  making  the  knowledge  of  the 
new  language  more  perfect  and  firmly  fixed. 
What  is  here  of  less  weight  from  its  bearing  on 
the  subject  is  his  characterization  of  this  theoreti- 
cal study  of  language  as  <kan  educational  means 
of  bringing  the  harmonious  and  homogeneous  de- 
velopment of  the  mind  to  its  highest  possible  per- 
fection." The  true  place  which  the  theoretical 
study  of  language  should  hold  is  best  of  all  stated 
by  Storm,  in  his  'Englische  Philologie'  (Heil- 
bronn,  1881).  He  would  neither  eliminate  it  en- 
tirely, on  the  one  hand,  nor  would  he  give  it  un- 
due prominence,  on  the  other.  The  theoretical, 
he  maintains,  is  practical  in  a  higher  sense,  be- 
cause it  facilitates  the  comprehension  and  acqui- 
sition of  the  facts. 

The  pronunciation  of  a  foreign  language  should 
form  the  first  stage  of  its  instruction,  and  this 
can  only  be  taught  on  the  basis  of  scientific  pho- 
netics. Whether  the  instruction  should  proceed 
at  the  outset  through  the  medium  of  phonetic 
transcription,  is  a  point  upon  which  not  all  writers 


are  agreed.  Techmer,  in  the  light  of  his  own 
experience,  is  against  it.  Sweet  is  outspoken  in 
favor  of  it :  he  would  entirely  discard  the  ordi- 
nary orthography,  and  substitute  for  it  one  purely 
phonetic  ;  and  in  this  dictum  he  is  followed  by 
many  others.  Vietor  has  practically  applied  this 
theory  to  German  for  English  learners  m  has 
'German  pronunciation,'  which  is  worthy  of  a 
wider  distribution  than  it  has  thus  far  had  in  this 
country  :  even  if  it  is  found  impracticable  to  use 
it  in  its  entirety  as  a  text-book  in  the  class-room, 
its  material  will  prove  of  the  utmost  value  for 
the  wealth  of  suggestion  that  it  contains.  Unpro- 
ductive as  is  our  whole  present  system  of  language- 
teaching,  this  matter  of  pronunciation,  which 
recent  writers  on  the  subject  almost  with  one 
voice  maintain  should  be  a  foundation  principle, 
is,  nevertheless,  the  weakest  element  of  all.  The 
ordinary  text-book  gives  at  the  beginning  a  few 
pages  on  pronunciation,  unscientific  in  character, 
and  consequently  imperfect  and  inexact,  and 
utterly  inadequate  even  with  constant  and  pains- 
taking iteration,  as  every  teacher  knows,  to  con- 
vey the  information  desired.  In  learning  the 
sounds  of  a  foreign  language,  the  course  to  be 
followed  is  from  simple  sounds  to  syllables,  to 
words,  and  finally  to  sentences.  With  words  and 
sentences,  meanings  are  also  to  be  associated : 
such  sentences  should,  further,  be  the  natural 
sentences  of  language,  which  are  precisely  the 
ones  that  cannot  be  constructed  a  priori.  There  is 
no  place  in  language-instruction  for  Ollendorffian 
sentences  like  "  The  merchant  is  swimming  with 
the  gardener's  son,  but  the  Dutchman  has  the 
gun." 

When  the  foreign  sounds  and  sound-complexes 
have  once  been  thoroughly  mastered,  and  not 
until  then,  a  reading-book,  containing  connected 
texts  written  in  the  simplest  and  most  colloquial 
style,  and  embodying  as  few  infrequent  words 
and  phrases  as  possible,  is  to  form  the  main  foun- 
dation for  the  study  of  the  new  language.  Sweet 
expresses  himself  most  definitely  as  to  the  ar- 
rangement of  such  a  book.  It  should  have,  first, 
descriptions  of  nature  and  natural  phenomena,  of 
the  different  races  of  men,  their  dwellings,  food, 
and  dress,  because  the  elementary  vocabulary  of 
material  things,  phenomena,  and  actions,  is  most 
easily  embodied  in  descriptions  of  this  character ; 
narrative  pieces  come  next ;  and.  lastly,  idiomatic 
dialogues,  and  longer  pieces  which  combine  all 
three  elements.  These  texts  should  be.  it  is  hardly 
necessary  to  state,  both  interesting  and  entertain- 
ing, in  order  perfectly  to  fulfil  their  purpose.  At 
the  end  of  this  stage  of  the  instruction  the  learner 
will  have  an  easy  command  of  a  vocabulary,  not 
wide,  it  may  be,  in  range,  but  thoroughly  prac- 
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tical  in  character,  and  adequate  to  express  the 
most  necessary  ideas.  The  next  stage  is  to  con- 
sist of  condensed  treatises  on  special  subjects, 
such  as  history,  geography,  and  natural  science, 
after  which  the  learner  may  gradually  choose  his 
texts  with  increasing  freedom,  until  be  is  finally 
able  to  read  tbe  actual  literature  of  the  language 
itself  in  its  original  form. 

The  reading  of  texts,  however,  is  not  the  only 
element  of  instruction  :  during  this  whole  time 
the  systematic  study  of  grammar,  idioms,  and  vo- 
cabulary is  to  accompany  and  run  parallel  with 
the  reading.  As  to  the  true  position  of  grammar 
in  the  study  of  language,  there  is  but  one  mind. 
It  should  be  studied  immediately  in  connection 
with  the  texts,  and,  furthermore,  inductively. 
Sweet  puts  it  best  of  all  when  he  says  that  "  gram- 
mar, which  is  merely  a  commentary  on  the  facts 
of  language,  must  follow,  not  precede,  the  facts 
themselves,  as  presented  in  sentences  and  connected 
texts."  But  neither  he  nor  tbe  others  mean  that 
its  systematic  study  should  be  deferred  longer 
than  the  stage  when  the  learner  is  able  to  master 
phonetically  the  sentences  that  are  given  to  him. 
Klinghardt  expressly  states,  that,  in  his  opinion, 
a  purely  inductive  method  of  teaching  grammar 
is  only  suitable  at  the  very  beginning,  —  a  dictum 
in  which  all  practical  teachers  will  concur.  Later 
on,  a  short  grammar,  to  be  learned  systematically, 
should  be  placed  in  the  hands  of  the  pupil.  It 
should  include,  however,  nothing  that  is  not 
required  for  the  explanation  of  the  texts,  and 
'every  rule  should  have  its  example.  Still  later 
the  advanced  student  might  be  given  a  reference- 
grammar,  which  should  contain  all  rules. 

Vocabulary  may  be  studied  with  regard  to  the 
mean  in  gs  of  words  either  analytically  or  syntheti- 
cally :  that  is,  the  word  *  good,'  for  instance,  may 
be  taken  through  its  various  meanings,  —  *  pleas- 
ant to  the  taste,'  *  useful,'  *  morally  good,'  etc. ; 
or  else  the  idea,  for  instance,  of  '  morally  good,' 
may  be  taken,  and  the  various  words  and  phrases 
by  which  it  is  expressed,  like  *  virtue,'  'bad,9 
'vice,'  may  be  enumerated.  The  synthetic 
method  thus  includes  the  whole  vocabulary  of  a 
language.  Word-lists  are  on  no  account  to  be 
studied.  Connected  sentences,  as  already  stated, 
should  be  the  medium  of  instruction.  A  word 
has  already  been  said  in  regard  to  the  study  of 
idioms.  Only  necessary  idioms  should  at  first  be 
taught.  For  conversational  purposes,  questions 
are  more  necessary  than  answers;  the  former, 
then,  should  be  mastered  perfectly,  while  the 
latter  require  merely  to  be  understood. 

In  the  system  here  elaborated  no  place  is  pro- 
vided for  the  old  mechanical  translation  method 
or  the  grammar  calculated  to  accompany  it.    A 


reading  knowledge  of  a  language  may  doubtless 
be  obtained  at  the  expense  of  a  great  deal  of 
labor  and  time  by  translating  foreign  texts.  The 
direct  benefit,  however,  of  such  a  process,  is  to 
increase  one's  own  native  vocabulary  and  com- 
mand of  language,  —  a  result,  no  doubt,  admir- 
able in  its  way,  but  exactly  the  reverse  of  the 
end  desired.  A  greater  evil  still  arises  from  giv- 
ing a  learner  the  literature  of  a  language,  be  it 
modern  or  classical,  before  he  knows  its  vocabu- 
lary and  grammar.  «•  What,"  Sweet  pertinently 
inquires,  "  should  we  say  of  a  music-master  who 
gave  his  pupils  a  sonata  of  Beethoven  to  learn  the 
notes  on,  instead  of  beginning  with  scales?  "  This 
very  course  is  nevertheless  pursued  in  our  present 
method  of  teaching  languages.  Its  effect  is  often 
not  only  to  blot  out  absolutely  the  beauties  of  the 
literature  thus  unfortunately  chosen  for  sacrifice, 
but  to  foster  a  disgust  for  literature  generally. 
It  would  have  been  a  thousand  times  better  for 
the  general  culture  of  the  pupil  to  have  given 
him  by  and  by  a  good  translation.  There  are 
many  persons  whose  only  idea  of  foreign  litera- 
ture is  an  uncomfortable  road  beset  with  veritable 
sloughs  of  despond,  out  of  which  it  is  only  pos- 
sible to  climb  with  the  constant  aid  of  grammar 
and  dictionary. 

It  is  Sayce,  already  quoted,  who  points  out 
that  the  grammar  of  a  living  language,  like  the 
life  of  the  community  itself,  is  constantly  in  pro- 
cess of  change  and  development.  It  cannot,  ac- 
cordingly, be  held  in  by  rules  that,  once  made,  are 
to  stand  forever,  as  unalterable  as  the  laws  of  the 
Medes  and  Persians.  Yet,  notwithstanding  this 
indisputable  fact,  there  are  still  in  use  numerous 
text-books  whose  prototype  is  the  old  cram  mar  of 
Donatus.  Such  a  grammar  may  possibly  have 
its  use  as  a  book  of  reference,  but  surely  not 
otherwise.  You  may  know  your  grammar  by 
rule  and  paragraph  from  first  to  last,  and  be  able 
to  apply  it  in  tbe  formation  of  sentences,  but  at 
the  same  time  be  utterly  unable  to  form  a  single 
sentence  as  a  native  would  speak  it.  The  old 
method  is  really  the  study  of  the  grammar  by 
means  of  the  language,  as  if  tbe  former,  and  not 
the  latter,  were  the  end  in  view. 

In  the  case  of  the  dead  languages  the  instruc- 
tion should  proceed,  as  far  as  possible,  on  the  plan 
laid  out  for  the  living  ones;  and  many  recent 
writers  are  agreed  that  the  study  of  Qreek  and 
Latin  should  follow  rather  than  precede  tbe  mod- 
ern languages. 

Against  the  so-called  *  natural  method,'  Sweet 
takes  a  decided  stand.  The  very  term,  he  says, 
is  a  misnomer,  for  the  learning  of  a  foreign  lan- 
guage is  as  unnatural  a  process  as  can  he  imagined. 
The  genuine  natural  method,  which,  if  any  thing, 
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would  be  that  followed  by  nurses  and  children, 
is  definitely  characterized  as  bad,  and,  from  its 
wastefulness  and  absence  of  system,  unworthy  of 
imitation  later  on.  Under  the  most  favorable  cir- 
cumstances, the  method  is  more  or  less  a  failure, 
:  and  the  result  cannot  but  be  infinitely  less  pro- 
ductive in  the  later  study  of  a  foreign  language, 
where  it  is  impossible  to  reproduce  those  condi- 
tions. A  language  cannot  be  picked  up  by  ear 
without  systematic  study.  Even  a  residence  in 
the  foreign  country  before  the  elements  of  the 
language  have  been  mastered,  so  far  from  being 
advantageous,  is  positively  injurious,  as  the  learn- 
er is  forced,  by  the  exigences  of  the  moment,  to 
make  use  of  incorrect  constructions,  which  are 
afterward  difficult  to  get  rid  of.  Klinghardt 
characterizes  Techmer's  system,  in  so  far  as  it 
concerns  the  practical  acquisition  of  language,  as 
an  example  of  the  '  rationally  developed  natural 
method.'  There  is  here,  however,  a  confusion  of 
"terms.  Techmer  does  not  concern  himself  solely 
with  the  practical  acquisition  of  language,  but 
makes  its  theoretical  study  an  important  and  in- 
deed an  essential  element.  The  Montaigne-Sau- 
veur  method  is  distinctly  stated  by  him  to  take 
but  little  account  of  the  theoretical  knowledge  of 
language.  He  might  have  stated  with  greater 
fairness  that  it  takes  no  account  of  it  at  all. 

In  the  foregoing,  particular  stress  has  purposely 
been  laid  upon  the  views  of  Techmer  and  Sweet, 
as  their  importance  justly  demands.  While  far 
apart  at  some  points  in  the  development  of  their 
respective  sybteras,  the  two  are  nevertheless  whol- 
ly at  one  in  fundamental  principles.  Techmer,  as 
Klinghardt  notes,  shows  in  his  treatment  of  the 
question  the  traditional  peculiarities  of  his  nation. 
He  begins,  in  a  sense  ab  ovo,  with  a  psychological 
consideration  of  language  in  general,  considers  the 
.subject  carefully  in  its  whole  extent,  and  makes, 
lightly,  the  ideal  side,  the  theoretical  knowledge 
of  language,  both  a  prominent  means  and  an  aim 
of  acquisition.  Sweet,  on  the  contrary,  sees  the 
question  only  from  its  practical  side.  He  does 
not  attempt  to  give  a  systematic  exposition  of  the 
whole  question  of  language,  but,  convinced  that 
the  aim  of  language-study  should  be  wholly  a 
practical  one,  develops  with  admirable  rational- 
ness  and  common  sense  a  system  whose  mere 
practicality  cannot  be  disputed.  He  leaves  a 
place  also  for  theoretical  knowledge,  but  would 
make  it  an  end  in  itself,  in  that  he  would  place  it 
beyond  and  above  the  practical  acquisition  of  a 
language.  Particularly  valuable  is  Sweet's  vindi- 
cation of  scientific  phonetics  as  a  basis  of  linguis- 
tic study. 

However  the  writers  here  cited  may  differ  in 
teingle  points  of  detail  after  the  first  stages  of  in- 


struction have  been  passed,  all  with  one  accord 
cry  out,  with  a  voice  that  ought  not  to  fall  un- 
heeded, for  the  reform  of  existing  methods.  Vie- 
tor  is  right:  <Der  Sprachunterricht  muss  um- 
kehren!'  In  what  essential  points  it  may  be 
reformed  has  here  been  pointed  out  as  much  in 
detail  as  space  would  permit.  In  accordance  with 
what  has  been  said,  —  as  Klinghardt  puts  at  the 
beginning  of  his  article,  —  language-instruction 
must  apply,  as  far  as  possible,  the  certain  results 
of  modern  philological  investigation.  Secondly, 
grammar  is  to  be  at  first  studied  inductively  and 
in  connection  with  the  reading  texts :  when  a 
systematic  grammar  is  finally  taken  up,  it  is  to  be, 
as  much  as  possible,  limited  in  extent.  Finally, 
instruction  must  proceed  from  the  stand-point  of 
the  spoken  language  and  the  sentence.  Reform 
in  the  teaching  of  the  foreign  languages,  ancient 
or  modern,  cannot,  perhaps,  be  expected  to  come 
all  at  once,  or  to  come  of  itself.  Old  practices  are 
too  deeply  rooted  for  the  exertions  of  a  few  thus 
easily  to  overturn  them ;  but  surely  there  is  noth- 
ing inherent  in  the  old  method,  that  it  should  be 
retained  if  something  better  can  be  found  to  take 
its  place.  If  the  results  of  present  methods  of  in- 
struction, whether  in  school,  academy,  or  college, 
are  to  be  taken  as  a  standard  whereby  to  judge  of 
their  efficiency,  then  reform  is  needed  here  as  in 
no  other  place  in  the  curriculum.  The  matter  has 
been  viewed  too  long  with  indifference.  The  old 
method  is  inadequate  to  supply  what  is  demanded 
of  it.  Time  that  can  ill  be  spared,  and  the  drudg- 
ery of  hard  labor,  are  spent  upon  it ;  and  the  re- 
sult, in  nine  cases  out  of  ten,  is  now  what  it  al- 
ways has  been,  —  practically  nothing  !  When 
existing  methods,  be  they  educational  or  economi- 
cal, are  bad,  the  rational  way  is  to  discard  them. 
If  they  are  bad  in  part,  then  discard  them  in  part ; 
if  bad  throughout,  then  reject  them  utterly. 

Wm.  H.  Carpenter. 


The  Athenaeum  states  that  Mr.  H.  Howorth, 
M.P.,  the  historian  of  the  Mongols,  is  going  to 
bring  out  a  work  entitled  '  The  mammoth  and  the 
flood,'  in  which  he  endeavors  to  prove  that  a  wide- 
spread cataclysm  brought  the  mammoth  period 
to  a  close,  and  that  this  catastrophe  involved  a 
wide-spread  flood  of  water  which  not  only 
drowned  the  animals,  but  buried  them,  some- 
times with  their  bodies  intact,  and  in  many  cases 
along  with  a  crowd  of  very  incongruous  beasts, 
and  covered  them  with  continuous  mantles  of 
loam  and  gravel. 

—  The  international  astronomical  society,  As- 
tronomische  Gesellschaft,  meets  this  year  at  Kiel 
on  Aug.  29. 


SCIENCE. 


FRIDAY,  JUNE  17,  1887. 


COMMENT  AND  CRITICISM. 

Tee  immigration  into  this  country  during  a 
year  is  so  enormous,  that  we  are  apt  to  overlook 
the  fact  that  similar  movements  of  population 
may  be  taking  place  elsewhere.  To  be  sure,  im- 
migration elsewhere  is  very  small  as  compared 
with  that  here,  but  it  has  attracted  sufficient 
notice  in  England  of  late  to  call  parliament's  at- 
tention to  it.  Investigation  proves,  however,  that 
any  alarm  which  may  have  been  caused  is  un- 
necessary. Comparison  of  the  census  of  1881  with 
that  of  1871  shows  that  the  immigration  of  for- 
eigners into  the  United  Kingdom  during  that 
decade  cannot  have  been  very  large.  According 
to  tables  which  have  been  prepared,  the  increase 
of  foreigners  resident  in  the  United  Kingdom  be- 
tween 1871  and  1881  was  from  113,979  to  135,640, 
or  21,661  in  all,  equal  to  just  over  2,000  per 
,  annum.  Having  regard  to  the  figures  of  emi- 
gration and  immigration  dealt  with  in  the  board 
of  trade  tables,  this  is  of  course  a  small  move- 
ment. The  whole  foreign  population  resident  in 
the  United  Kingdom  in  1881  was  in  fact  less 
than  the  net  emigration  of  British  and  Irish  per- 
sons from  the  United  Kingdom  in  a  single  year. 
The  German  empire  contributed  85,141  in  1871, 
and  40,871  in  1881 ;  France,  19,618  in  1871  against 
16,194  in  1881 ;  Russia,  9,974  against  15,271 ;  and 
the  United  States,  9,467  against  20,014.  Thus 
Germans  constituted  in  1881  about  one-third  of 
the  foreign  population  resident  in  the  United 
Kingdom  ;  but  the  increase  in  the  period  was  no 
greater  than  the  increase  among  Russians,  and 
less  than  the  increase  among  natives  of  the  United 
States,  whose  numbers  doubled  in  the  ten  years. 
It  seems  probable  that  the  increase  of  foreigners 
since  1881  has  been  somewhat  more  rapid  than 
during  the  decade  preceding,  but  it  has  not  yet 
become  so  great  as  to  be  at  all  alarming. 


No  paper  that  was  presented  at  the  recent 
successful  session  of  the  Historical  and  Economic 
associations  at  Boston  was  more  important  than 
that  by  Col.  Carroll  D.  Wright  on  'The  study  of 
statistics  in  colleges/  What  he  said  about  the 
NaS98— 1887. 


necessity  for  tha  scientific  study  of  statistics  and 
their  application  should  be  specially  emphasized. 
Colonel  Wright,  himself  a  most  successful  statis- 
tician, avowed  that  during  the  fourteen  years  that 
he  had  devoted  to  practical  statistics  there  had 
not  been  a  single  day  when  he  bad  not  felt  the 
need  of  statistical  training,  not  only  for  himself, 
but  for  those  associated  with  him.  He  continued, 
"  The  problems  which  the  statistician  must  solve, 
if  they  are  solved  at  all,  are  pressing  upon  the 
world.  Many  chapters  of  political  economy  must 
be  rewritten  ;  for  the  study  of  political  economy 
is  now  brought  under  the  historical  and  compara- 
tive method,  and  statistical  science  constitutes  the 
greatest  auxiliary  of  such  a  method.  There  is  so 
much  that  is  false  that  creeps  into  the  popular 
mind,  which  can  only  be  rectified  through  the 
most  trustworthy  statistical  knowledge,  that  the 
removal  of  apprehension  alone  by  it  creates  a 
necessity  sufficient  to  command  the  attention  of 
college  authorities.  The  great  questions  of  the 
day,  the  labor-question,  temperance,  tariff  reform, 
all  great  topics,  demand  the  auxiliary  aid  of  scien- 
tific statistics,  and  a  thorough  training  is  essen- 
tial for  their  proper  use."  Two  instances  were 
cited  by  Colonel  Wright  to  show  the  way  in  which 
crude  theories  are  sometimes  upset  by  carefully 
gathered  statistics :  "It  has  been  asserted  that 
there  is  an  alarming  amount  of  illiteracy  in  Massa- 
chusetts. Statistical  inquiry  shows  that  by  far 
the  greater  number  of  these  illiterates  are  of  for- 
eign birth  ;  so  that  the  fault  is  not  with  the  pub- 
lic-school system,  but  the  evil  is  due  to  a  tempo- 
rary cause,  namely,  immigration.  Again  :  it  has 
been  freely  asserted  that  in  the  United  States, 
women  of  native  birth  do  not  have  as  many 
children  as  women  of  foreign  birth,  and  that 
thereby  the  real  American  population  is  steadily 
losing  ground.  The  census  of  Massachusetts  will 
show,  that  although  American  women  do  have  a 
less  number  of  children,  on  the  average,  yet  a 
larger  number  survive,  so  that  the  alarm  is  need- 
less. Common  observation  would  never  have 
shown  these  things,  or  would  not  have  shown 
them  accurately." 

We  fancy  that  the  average  reader  of  census- 
tables  has  little  conception  of  the  many  difficul- 
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ties,  purely  statistical,  which  must  be  surmounted 
before  the  tables  are  completed.  Colonel  Wright 
drew  from  his  own  experience  excellent  illustra- 
tions of  these.  "  The  question  may  be  asked,"  he 
said,  "  what  elements  of  capital  are  involved  in 
the  census  question  of  '  capital  invested '  ?  Is  it 
simply  the  cash  capital  invested  by  the  concern 
under  consideration,  or  is  it  all  the  money  which 
is  used  to  produce  a  given  quantity  of  goods?  If 
the  members  of  a  firm  contribute  the  sum  of 
$10,000,  and  they  have  a  line  of  discounts  of 
$106,000,  the  avails  of  which  are  used  in  producing 
$200,000  worth  of  completed  goods,  what  is  the 
capital  invested  ?  What  is  the  capital  invested 
which  should  be  returned  in  the  census?  If  a 
man  has  $5,000  invested  in  his  business  as  a 
manufacturer,  and  he  buys  his  goods  on  ninety 
days,  or  four  months,  and  sells  for  cash,  or  thirty 
days,  what  is  his  capital  invested?  This  ques- 
tion is  one  among  many  of  the  practical  problems 
that  arise  in  a  statistical  bureau,  but  which  has 
not  yet  been  treated  scientifically.  What  has 
been  the  result  of  the  reported  statistics  relating 
to  capital  invested?  Simply  that  calculations, 
deductions,  and  arguments  based  on  such  statistics 
have  been  and  are  vicious,  and  will  be  until  all 
the  elements  involved  in  the  term  are  scientifical- 
ly classified.  Another  illustration  in  point  arises 
in  connection  with  the  presentation  of  divorce 
statistics,  especially  when  it  is  desired  to  compare 
such  statistics  with  marriages,  or  to  make  com- 
parisons to  show  the  progress,  or  the  movement 
of  divorces.  Shall  the  number  of  divorces  be 
compared  with  the  number  of  marriages  cele- 
brated in  the  year  in  which  the  divorces  are 
granted,  or  with  the  population,  or  with  the 
number  of  married  couples  living  at  the  time  ? 
I  need  not  multiply  illustrations.  The  lies  of  sta- 
tistics are  unscientific  lies."  In  speaking  of  the 
U.  S.  census,  Colonel  Wright  said,  that  although 
we  take  a  census  in  the  United  States  every  ten 
years,  yet,  as  a  rule,  the  men  that  are  brought  into 
the  work  know  nothing  of  statistics.  Tbey  should 
be  trained  in  the  very  elementary  work  of  census- 
taking  and  of  statistical  science.  It  would  be 
much  more  economical  for  the  government  to 
keep  its  experienced  statisticians  busily  employed 
in  the  interim  of  census- taking,  even  if  they  do 
no  more  than  study  forms,  methods,  and  analyses 
connected  with  the  presentation  of  the  facts  of 
the  preceding  census.  Money  would  be  saved, 
results  would  be  more  thoroughly  appreciated, 
and  problems  would  be  solved.    The  next  congress 


must  make  the  preliminary  arrangements  for 
the  eleventh  census,  and  it  would  be  a  national 
gain  were  Colonel  Wright  himself  put  in  charge 
of  the  work. 


PHYSICAL  CULTURE  FOR  CRIMINALS. 

In  Science  for  May  13  appeared  a  favorable 
notice  of  an  experimental  class  in  physical  cul- 
ture, conducted  during  the  summer  of  1886  at  the 
New  York  state  reformatory,  and  described  at 
length  in  the  last  annual  report  of  the  board  of 
managers.  The  class  consisted  of  twelve  men, 
dull  and  stupid,  but  not  idiots  or  imbeciles,  who 
seemed  incapable  of  any  prolonged  mental  effort, 
and  who  had  failed  to  make  any  appreciable 
progress  in  school-work.  The  object  in  view  in 
the  formation  of  the  class  was  to  determine  if 
physical  culture,  with  all  that  the  term  implies, 
wou\d  not  result  in  at  least  a  partial  awakening  of 
dormant  mental  power  in  twelve  men  mentally 
and  morally  obtuse. 

With  physical  culture  and  improvement,  there 
came  a  mental  awakening ;  and  at  the  end  of  five 
months,  when  the  class  was  discontinued,  the  men 
were  able  to  perform  operations  in  simple  arith- 
metic, as  division  and  cancellation,  —  a  thing  tbey 
had  never  done  before,  as  the  average  criminal  is 
remarkably  dull  in  all  that  pertains  to  mathe-* 
matics. 

It  is  now  more  than  six  months  since  the  class 
was  given  up,  and  the  men  assigned  to  various 
shops  and  employments  and  the  primary  classes 
of  the  reformatory,  —  a  period  sufficiently  long  to 
determine,  in  part  at  least,  the  value  of  physical 
culture  as  an  educational  factor. 

One  man,  a  southern  negro,  died  during  the 
winter  from  pulmonary  disease,  leaving  eleven 
men  under  observation  at  the  present  time  At 
the  time  the  class  was  formed  nine  of  these  eleven 
men  were  in  the  third  grade,  and  two  in  the  sec- 
ond or  intermediate.  Five  months  later,  or  when 
the  class  was  discontinued,  these  nine  men  had 
attained  the  second  grade,  and  the  two  there 
originally  had  maintained  their  standing.  At  the 
present  time  of  writing,  six  have  reached  the  first 
grade,  leaving  five  in  the  second;  and  of  these 
latter,  two  have  every  prospect  of  reaching  the 
first  by  the  beginning  of  May. 

The  average  marking  of  these  eleven  men  for 
the  six  months  preceding  their  course  of  training, 
and  while  engaged  in  shop-work,  was  as  follows : 
demeanor, —  2}  ;  labor,  2J} ;  school,  lj^,  or  46  per 
cent ;  8  representing  the  highest  attainable  mark 
in  each,  or  an  aggregate  of  9  for  the  time  named. 
During  the  continuance  of  the  class,  and  in  re- 
sponse to  the  efforts  made  to  arouse  these  men 
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from  their  state  of  mental  lethargy,  their  marking 
in  school  rose  to  74  per  cent,  and  their  demeanor 
proportionately  improved.  From  November,  1886, 
to  April,  1887,  inclusive,  the  men  being  employed 
as  laborers  and  at  various  industries,  as  brush- 
drawing,  their  average  marking  was  as  follows  : 
demeanor,  2±  ;  labor,  2^  ;  school,  2^,  or  71  per 
cent,  —  a  great  improvement  as  compared  with 
their  record  from  December,  1885,  to  May,  1888, 
inclusive,  as  given  above.  The  record  of  these 
eleven  men  for  corresponding  periods  before  and 
after  their  course  of  physical  training  presents  a 
marked  contrast. 

If  the  improvement  noted  in  these  dullards 
during  the  time  they  were  receiving  their  athletic 
training  was  the  result  of  better  spirits,  arising 
from  the  novelty  of  their  position,  and  pride  that 
they  were  singled  out  from  their  fellows  for  cer- 
tain work,  and  removed  in  a  measure  from  prison 
monotony,  it  would  be  reasonable  to  expect  that 
with  the  removal  of  the  stimulus,  and  the  return 
of  all  to  the  routine  prison-life,  with  the  conse- 
quent loss  of  the  individuality  they  might  have 
enjoyed,  there  would  come  sooner  or  later  a 
falling-back  and  lapsing  into  their  previous  state 
of  mental  inertia.  But,  returned  to  the  rigime 
and  discipline  observed  with  other  prisoners,  they 
maintained  their  good  record  ;  and,  six  months 
after  the  termination  of  the  experiment,  the 
mental  power  revealed  by  their  physical-culture 
course  has  continued  to  develop,  and  the  former 
shuffling  gait  and  stooping  shoulders  which  char- 
acterized them  as  a  class  have  been  replaced  by  an 
alertness  and  promptitude  of  action. 

I  do  not  think  the  improved  mental  condition 
of  these  men  can  be  attributed  to  other  than  the 
strengthening  of  the  brain-centres  by  the  cultiva- 
tion and  development  of  muscle  and  muscles 
under  the  control  of  these  same  nervous  centres, 
the  one  participating  and  taking  part  in  the  im- 
provement of  the  other.  From  the  words  of 
commendation  I  have  received,  and  noting  the 
progress  of  the  men  under  conditions  that  once 
seemed  to  promise  so  little  to  them  by  reason  of 
their  stupidity  and  obtuseness,  I  regard  my  class 
in  physical  culture  as  more  than  an  experiment, 
—  a  success,  —  as  showing  that  something  more 
than  mere  brawn  can  be  accomplished  by  mus- 
cular exercise  when  properly  selected,  guided, 
and  governed.  H.  D.  Why,  M.D. 


DISTILLERY-MILK  REPORT.'  —  //. 

In  response  to  the  question,  What  is  your  opinion 
as  to  the  wholesomeness  of  distillery  swill  as  food 
for  cows  ?  the  following  were  received :  — 

1  Continued  from  p.  553. 


[D.  w.  Hand,  M.D.] 
I  do  not  believe  it  to  be  a  wholesome  food. 

[L.  McLban,  M.B.C.V.S.] 
Detrimental  to  the  general  health  of  any  ru- 
minating animal.     As  such  food  does  not  require 
to  be  masticated,  or  remasticated,  hence  a  per- 
verted condition  of  the  ruminating  apparatus. 

[Edward  Flatter,  M.D.,  editor  of  the  Canadian  Health 

journal.) 

I  have  observed  a  number  of  items  in  medical 
journals  (of  which  I,  as  editor  for  twelve  years  of 
the  Canadian  Health  journal,  have  received  many), 
referring  to  the  injurious  effects  of  the  swill  upon 
the  milk  of  milch-cows  fed  with  it,  but  I  cannot 
call  to  mind  any  facts.  Knowing  well  the  effects 
of  dirt  upon  the  organs  and  secretions  of  both 
man  and  animals,  I  am  convinced  that  distillery 
swill,  which  must  constitute  a  very  imperfect 
food,  would  furnish  but  a  very  inferior  milk,  and 
that  cows  fed  chiefly  or  largely  upon  such  swill 
give  a  milk  of  inferior  quality,  and  not  fit  for 
habitual  use,  especially  as  food  for  infants.  Ani- 
mal chemistry  and  physiology  would  seem  to  ren- 
der this  impossible. 

[Charles  SCHAKFFIB,  M.D.,  Philadelphia,  Penn.] 

Upon  general  principles,  I  judge  that  food 
which  breaks  down  the  cow's  constitution,  very 
much  as  chronic  alcoholism  (which  does  not  result 
in  fatty  degeneration)  destroys  the  human  con- 
stitution, producing  diarrhoea  and  muscular 
atrophy,  is  not  likely  to  give  a  very  healthy  secre- 
tion of  milk,  but,  on  the  contrary,  a  poisonous 
one. 

[Oscar  C.  DsWolf,  M.D.,  Chicago,  m.] 

I  have  been  commissioner  of  health  of  the  city 
of  Chicago  for  eleven  years  past,  and  during  that 
period,  until  1885,  several  hundred  milch-cows 
were  constantly  fed  in  distillery  sheds  in  this 
city.  I  believe  that  distillery  slop  before  it  has 
passed  into  the  acetic  acid  fermentation,  and  fed 
in  proper  quantities  to  cows  running  at  large,  is 
perfectly  wholesome  food.  I  object  to  so-called 
'  distillery  milk,'  because  of  the  close  and  long 
confinement  of  cows,  and  the  dirty  methods  of 
gathering  and  storing  the  milk.  It  is  probable, 
also,  that  cows  thus  confined  do  not  often  receive 
the  quantity  of  hay  they  require  for  vigorous 
health.  These  conditions  must  affect  the  milk, 
whether  chemists  can  detect  the  change  or  not. 
Not  a  cow  giving  milk  for  public  supply  is  now 
fed  and  confined  in  a  distillery  shed  in  this  city, 
and  for  reasons  above  given  I  shall  oppose  any  at- 
tempt to  do  so. 

[William  Oldwright,  M.D.] 

I  consider  distillery  swill  an  unwholesome  food 
for  cows. 
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Willis  Q.  Tuokeb,  M.D.,  professor  of  inorganic  and  an- 
alytical chemistry,  Albany  medical  college.] 

I  am  opposed  to  the  use  of  such  waste  as  a  chief 
or  exclusive  diet  for  milch-cattle,  though  I  do 
not  believe  that  the  feed  is  the  sole  cause  of 
disease  among  cattle  in  swill-stables,  or  of  the 
poor  milk  furnished  by  them. 

[E.  H.  Bartley,  M.D.] 

Unwholesome  both  to  cows,  and  to  the  children 
fed  upon  the  milk. 

[William  K.  Newton,  M.D.] 

I  am  of  the  opinion  that  it  is  an  unwholesome 
food,  and  that  the  milk  produced  by  cows  using 
it  is  not  healthful. 

There  has  been  a  great  deal  on  this  subject  pub- 
lished, and  all  the  German  authorities  agree  that 
stall-fed  cows  give  as  good  milk  as  those  allowed 
to  graze,  due  attention  being  paid  to  the  sanitary 
condition.  In  many  German  cities  the  milk- 
supply  is  obtained  from  cattle  thus  cared  for.  In 
the  last  two  reports  of  the  Wisconsin  experiment- 
station,  very  interesting  accounts  are  given  about 
soiling  cows  ;  and  the  results,  as  to  yield  and 
quality  of  the  milk,  are  nearly  the  same  as  from 
cows  allowed  to  feed  in  the  pasture.  In  the  soiling 
method  the  food  is  all  given  to  the  cows  in  the 
stalls,  and  they  are  only  allowed  in  the  barnyard 
for  exercise,  and  on  clear  days.  The  cows  are* 
turned  into  milk-making  machines. 

In  the  case  of  distillery  swill,  the  cattle  are  not 
only  fed  on  an  unnatural  food,  but  are  at  the  same 
time  subjected  to  very  unsanitary  conditions ; 
and  both  combined  cause  disease,  and  hence  the 
product  must,  of  necessity,  be  unhealthful.  I  am 
pretty  certain  that  those  scientific  men  who  are 
willing  to  indorse  this  business  are  either  not  ac- 
quainted with  the  subject,  or  confound  proper 
soiling  with  the  methods  in  vogue  at  Blissville. 
The  two  systems  are  separate  and  distinct. 

[J.  Blake  White,  M.D.] 

Positively  unwholesome. 

[George  H.  Rohe,  M.D.] 

I  have  no  hesitation  in  saying  that  distillery 
swill  is  not  only  unhurtful,  but  desirable  as  food 
for  dairy  cattle.  I  have  seen  no  trustworthy 
evidence  that  the  bad  results  of  stall-feeding  in 
dairies  are  due  to  this  food.  I  would  desire  to 
express  my  opinion  as  emphatically  as  possible 
upon  this  point. 

[Prof.  William  H.  Brewer.] 

I  have  an  opinion,  founded  on  reading  rather 
than  observation,  that  milk  from  cows  fed  prin- 
cipally or  largely  on  distillery  swill  is  decidedly 
unwholesome,  but  that  distillery  swill  may  be  used 


in  small  quantities,  along  with  other  food,  with- 
out seriously  or  demonstrably  deteriorating  the 
wholesomeness  of  milk ;  that  the  evil  effect  is 
largely  a  matter  of  relative  quantity  of  swill  to 
other  food.  Moreover,  the  surroundings  of  the 
cows  in  swill-milk  stables  as  usually  kept,  and 
also  the  health  of  the  cows  as  usually  found  in 
those  stables,  is,  or  are,  factors  causing  much  of 
the  alleged  un  wholesomeness.  Milk  is  an  easy 
carrier  of  smells  and  disease. 

[Henry  Hartshorne,  M.D.] 

My  supposition  is,  that  it  is  very  likely  to  con- 
tain a  remnant  of  alcohol,  and  that  this  must  in- 
terfere with  its  suitableness  for  cattle-food.  If 
this  be  so,  it  is  also  possible  that  a  small  portion 
of  alcohol  may  pass  through  the  cow's  blood  into 
the  milk,  to  the  injury  of  infants  fed  upon  it. 
But  such  possibilities  are  only  sufficient  to  justify 
careful  investigation.  At  the  best,  however,  such 
material  is  obviously  very  far  removed  from  the 
condition  of  natural  food  for  cows. 

[E.  M.  Nelson,  M.D.] 

I  think  it  is  not  a  wholesome  food,  and  that 
the  milk  from  swill-fed  cows  is  excessively  acid, 
decomposes  early,  and  predisposes  to  disturbances 
of  digestion. 

[W.  Simon,  Ph.D.] 

My  opinion,  based  on  my  examination  in  1883 
and  numerous  observations  made  in  various  lo- 
calities since  that  time,  is  that  *  swill/  when  used 
in  moderate  quantities  alongside  of  plenty  of  hay, 
grass,  or  other  similar  food,  is  a  highly  valuable 
article  for  feeding  cattle.  On  the  other  side,  swill 
becomes  dangerous  when  fed  in  tod  large  quanti- 
ties, most  likely  on  account  of  its  high  percentage 
of  nitrogenous  matter. 

[Charles  Ambrook,  M.D.,  Boulder,  Col.] 

If  made  an  exclusive  diet,  unwholesome  ;  if  not 
exceeding  one-quarter  of  whole  diet,  and  good 
pasturage  always  at  hand,  nothing  very  detri- 
mental in  distillery  food  that  I  have  seen. 

[A.  J.  HOWE,  M.D.,  Cincinnati,  O.] 

Distillery  slop  blackens  the  teeth  of  kine, — 
cows  or  oxen,  —  makes  their  breath  offensive, 
gives  them  diarrhoea,  and  weakens  the  muscular 
system  to  a  degree  that,  though  fat,  the  creatures 
can  hardly  walk.  The  above  I  know  from  ob- 
servation. 

[Norman  8.  Bridge,  M.D.] 

That  it  is  an  unnatural  food;  almost  sure, 
sooner  or  later,  to  cause  some  disease  in  the  cows, 
unless  it  is  freely  mixed  with  a  large  quantity  of 
other  and  more  natural  food.  Doubtless  the  com- 
plaints referred  to  under  No.  2  were  mainly  in 
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cases  where  the  milk  used  was  from  cows  the 
health  of  which  had  undergone  some  deterioration 
from  the  diet  referred  to. 

[J.  L.  Hamilton,  M.D.,  Peoria,  111.] 

Since  our  dairies  have  been  removed  to  the 
country,  and  the  cows  fed  on  other  food,  and 
some  slop  still  used,  the  effect  of  the  still-slop  is 
not  noticed.  Of  course,  there  are  other  things 
as  well  as  the  slop.  When  cows  are  kept  up  in 
barns,  and  fed  only  on  still-slop,  the  air  they 
breathe  is  very  impure,  and  they  will  drink  but 
little  water  and  have  no  exercise.  This  contributes 
to  the  unhealthiness  of  dairy  milk. 

[C.  A.  ROHILLARD,  M.D.] 

Knowing  that  this  matter  is  extensively  used 
in  some  parts  for  fattening  purposes,  and  that 
healthy  beef  is  brought  to  the  market  as  a  result 
of  this  mode  of  feeding.  I  would  incline  to  the 
belief  that  the  milk  from  cows  so  fed  U  all  right.  I 
am  not  prepared,  however,  to  state  positively  that 
it  should  be  so  under  all  circumstances. 

[Jambs  E.  Rsbvbs,  M.D.,  Wheeling,  W.Va.,  formerly  secre- 
tary state  board  of  health.] 

My  observation,  from  the  stand- point  of  the 
general  practitioner  of  medicine,  fully  warrants 
the  belief  that  the  milk  of  town-fed  cows  —  feed- 
ing on  slops,  garbage,  and  brewery  refuse  —  is 
dangerous  to  the  public  health. 

[Henry  D.  Holton,  M.D.,  Brattleborough,  VI] 

Here  in  Vermont  we  do  not  have  any  thing  of 
the  kind ;  yet  we  are  well  aware  that  the  food  of 
the  cow  has  much  to  do  with  the  quality  of  the 
milk  and  butter.  In  summer,  dairymen  know 
from  experience  and  observation  that  there  is  a 
great  difference  in  the  pastures.  When  cows  are 
in  some  pastures,  the  milk,  and  especially  the  but- 
ter, is  much  better  than  when  in  others.  Many 
people  can  tell  butter  made  when  the  cows  are 
fed  on  cottonseed-meal  instead  of  corn-meal.  It 
is  also  true  that  the  milk  of  cows  who  are  worried 
or  frightened  will  sour  much  quicker  than  when 
not  so  worried.  Infants  fed  with  the  milk  of 
cows  worried  or  heated  by  running  (as  is  some- 
times done  by  boys  in  bringing  tbem  from  the 
pasture)  will  suffer  from  colic,  and  often  from 
diarrhoea.  There  is  no  doubt  in  my  mind  that 
swill  from  distilleries  would  produce  a  very  poor 
quality  of  milk. 

[D.  L.  Phabeb,  M.D.,  member  of  state  board  of  health,  Agri- 
cultural college  P.O.,  Miss.] 

That  it  is  unwholesome.  In  small  quantity, 
combined  with  plenty  of  good,  sound  normal  cow- 
food,  it  may  do  no  serious  injury  ;  but  in  any  con- 
siderable quantity  it  is,  in  my  opinion,  unwhole- 
some.   The  nature  and  condition  of  the  substance 


seem  to  me  to  justify  this  opinion.  True,  it  may 
for  a  time  seem  to  improve  the  condition  of  the 
cow,  but  even  then  the  physiologist  and  patholo- 
gist can  detect  evidences  of  damage. 

[G.  A.  Lizbig,  Baltimore,  Md.] 

I  would  unhesitatingly  prefer  other  than  milk 
from  cows  so  fed,  not  only  for  the  reason  of 
character  of  food,  but  also  for  the  manner  of 
treatment  of  the  animals,  —  housing,  etc. 

[R.  Habvbt  Reed,  secretary  Ohio  state  board  of  health.] 

I  think  distillery  swill  is  very  objectionable 
food. 

[L.  M.  Kbnton,  M.D.  Buffalo,  N.Y.] 

I  think,  from  what  I  have  read  from  time  to 

time,  and  know  from  what  little  I  have  seen, 

that  it  is  most  decidedly  detrimental,  although  I 

can  now  give  no  detail,  or  specially  individual 

cases. 

[J.  F.  Kennedy,  M.D.,  secretary  Iowa  Btate  board  of  health, 

Des  Moines,  Io.] 

Upon  general  principles,  I  should  consider  such 
food  as  injurious  to  the  cows,  and  hence  produc- 
tive of  milk  injurious  to  those  using  it,  especially 
to  children  largely  dependent  upon  it. 

[F.  N.  Bokbb,  sanitary  engineer,  Montreal,  Can.] 

Decidedly  unwholesome.  It  soon  acquires  a 
rotten  flavor,  and  is  deceptive  as  to  nourishment. 
During  our  long  Canadian  winter  in  Montreal,  a 
good  deal  of  swill  is  given  to  milch-cows  to  in- 
crease the  flow  of  milk ;  and,  as  the  mortality 
among  young  children  is  very  great  in  this  city,  I 
attribute  it  to  the  poor  quality  of  the  milk,  etc. 

[Tob*  continued.] 


EXPLORATION  AND  TRAVEL. 

Lieutenant  Wissmann%8  expedition* 

In  Science  of  April  22  we  referred  to  Lieutenant 
Wissmann's  trip  from  Luluaburg  to  the  Lubilash. 
A  letter  from  Wissmann  which  was  published  in 
the  Verhandlungen  der  Gesellschuft  fur  Erdkunde, 
April,  1887,  contains  the  following  interesting  de- 
tails. He  ascended  the  Lulua  as  far  as  Katende 
(the  situation  of  which  may  be  seen  on  our  map 
of  Central  Africa).  Here  he  visited  the  grand 
Lulumba  Falls,  which  are  the  termination  of  the 
navigable  part  of  the  Lulua.  He  had  some  diffi- 
culty in  crossing  the  river,  on  account  of  the  hos- 
tility of  the  natives.  He  proceeded  eastward,  and, 
after  crossing  the  river  Moio  on  a  bridge,  reached 
Tenda-Mota.  Here  is  the  boundary  between  the 
Bashilange  and  Bagna-Kalosh,  who  belong  to  the 
Baluba.  The  Kalosh  and  their  eastern  neighbors 
live  in  small  villages  of  from  four  to  ten  houses, 
which  are  surrounded  by  fields  in  which  they 
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grow  sweet-potatoes,  hirse,  and  manioc  of  a  poor 
quality.  There  is  scarcely  any  uncultivated  land, 
one  field  adjoining  the  other,  and  one  village  be- 
ing close  to  the  other.  Wherever  a  patch  of  un- 
cultivated land  exists,  it  is  prairie,  with  scattered 
shrubs  three  feet  in  height.  The  land  is  not 
very  fertile,  and  does  not  yield  large  crops.  On 
the  steep  knolls  which  form  the  watersheds  there 
are  a  few  large  trees.  The  banks  of  brooks  and 
rivers  are  barren,  and  in  some  places  the  hills  and 
plains  are  covered  with  granite  bowlders.  Very 
few  bananas  are  grown  in  the  villages.  The  men 
are  very  tall,  and  have  heavy  bones.  They  wear 
head-dresses  made  of  feathers,  and  have  their  hair 
arranged  in  a  thick  knot  on  the  back  part  of  the 
head,  and  in  numerous  small  knots  in  front.  Their 
spears  are  generally  made  of  hard  wood:  they 
always  carry  a  club,  and  use  the  broad  knife  of 
the  Lunda.  Wissmann  considers  them  one  of  the 
finest-looking  peoples  of  Central  Africa. 

It  was  impossible  to  buy  any  thing,  as  the  popu- 
lation was  too  dense.  Small-pox  is  endemical. 
On  the  Buchimayi,  a  western  tributary  of  the 
Lubilash,  the  natives  attacked  the  caravan,  and 
Wissmann  was  compelled  to  return  to  Luluaburg. 
In  October,  1886,  he  started  on  his  journey  to  the 
unknown  district  between  the  Sankuru  and  the 
upper  Kongo.  He  writes  that  the  natives  in- 
formed him  of  the  existence  of  lakes  similar  to 
Lake  Mantumba  and  Lake  Leopold  in  this  region. 
It  is  worth  remarking,  that,  according  to  Dr. 
Wolf's  observations,  the  Sankuru  has  no  tribu- 
taries on  its  right  bank.  There  are  only  a  few 
small  brooks,  which  have  black  water.  This 
shows  that  they  come  from  a  swampy  region. 
The  Busera,  Juapa,  and  Lubilash,  on  the  other 
hand,  which  come  from  the  same  region,  have 
water  of  a  light  yellowish  color.  Wissmann  in- 
tends to  explore  this  watershed,  and  to  reach  the 
Kongo  near  Nyangwe. 

In  regard  to  the  Bashilange  and  Bateke  tribes, 
Wissmann  says  that  probably  Baluba,  who  emi- 
grated from  the  upper  Lubilash,  intermarried  with 
a  people  similar  to  the  dwarfish  Watwa.  Of  these, 
the  Bashilange  and  Bateke  are  the  descendants. 
In  their  districts  no  tribe  of  dwarfish  stature  ex- 
ists, while  they  may  be  found  among  the  Bakuba, 
Basonge,  Wanyema,  and  Baluba.  The  Baluba 
occupy  the  whole  territory  as  far  east  as  the 
Tanganyika,  Lukuga,  and  Lake  Meru.  The  King 
of  Lunda,  the  Muata  Yamvo,  is  of  Baluba  descent. 
The  remarks  on  the  anthropological  features  of 
the  Bashilange  agree  with  the  views  of  R.Virc how, 
expressed  some  months  ago  (Verh.  der  anthrop. 
Oes.y  Berlin,  1886),  when  discussing  the  valuable 
anthropological  measurements  and  the  skulls  col- 
lected by  Dr.  Wolf  on  his  memorable  journeys  in 


Central  Africa.  Virchow  says  that  the  anthropo- 
logical features  of  these  tribes  are  those  of  a 
mixed  race,  the  negro  type  prevailing.  He  does 
not  express  an  opinion  as  to  the  second  element. 
His  conclusions  are  supported  and  completed  by 
Wissmann's  ethnological  observations  on  the  non- 
existence of  a  dwarfish  population  in  the  territo- 
ries inhabited  by  the  Bashilange. 

Asia. 

General  Ignatief,  governor  of  eastern  Siberia, 
has  proposed  the  exploration  of  part  of  the  fron- 
tiers between  Russia  and  China.  A  large  exj>edi- 
tion  is  being  equipped,  which  is  to  visit  the 
Salansky  Mountains  and  the  Kossogol  west  of 
Irkutsk.  Colonel  Bobyz  is  the  leader  of  the  ex- 
pedition, which  will  last  from  five  to  six  months 
(Gaz.  geogr.,  May  19). 

The  Imperial  geographical  society  of  St.  Peters- 
burg proposes  to  study  the  periodical  changes 
and  the  gradual  desiccation  of  the  lakes  of  western 
Siberia  The  plan  of  the  work  is  designed  by 
Potanin,  Yadriutzef,  and  other  Russian  explorers 
of  northern  Asia,  the  president  of  the  committee 
being  Mr.  Stebnitzky. 

Mr.  B.  C.  Henry  has  made  a  second  visit  to 
the  Island  of  Haiman.  He  visited  the  aborigines 
of  the  mountain  region,  reaching  the  geographi- 
cal centre  of  the  Lee  territory,  and  demonstrating 
the  fact  that  this  region,  supposed  to  be  impassa- 
able,  can  be  traversed  from  east  to  west  and  from 
north  to  south  with  comparative  ease  (Proc.  Boy. 
geogr.  soc.t  June). 

Africa* 

A  Reuter's  telegram  from  S.  Paul  de  Loanda, 
dated  May  26  (Scottish  geogr.  mag.,  June),  an- 
nounces the  arrival  of  Mr.  Stanley's  expedition  at 
Leopold ville  on  April  20,  all  well,  and  the  de- 
parture of  the  main  body  nine  days  later. 

Le  mouvement  geographique  publishes  a  brief 
description  of  the  exploration  of  the  river  Inkissi, 
which  empties  into  the  Kongo  near  Stanley  Pool, 
coming  from  the  south.  The  explorer,  Lieutenant 
Hakansson,  started  on  his  expedition  on  the  6th 
of  November.  For  three  days  he  passed  through 
a  barren  desert,  but  then  the  country  became 
more  fertile  and  settled.  This  observation  is  of 
some  importance  on  account  of  the  disputed  ex- 
tent of  the  barren  district  on  the  west  coast  of 
Africa.  From  all  observations,  it  appears  that  toe 
region  of  the  lower  Kongo,  though  generally  very 
dry  and  barren,  contains  numerous  patches  of 
fertile  land.  The  population  of  the  Inkissi  con- 
sists mainly  of  Bakongo. 

Mr.  J.  T.  Last,  who  has  followed  up  the  work 
of  Mr.  O'Neill  by  exploring  the  Hamuli  Hills  and 
the  Lukugu  valley,  has  arrived  at  Zanzibar.    He 


Jura  17,  1887.] 


8GLE-NCE. 


583 


has  carried  out  the  programme  of  his  journey , 
though  he  found  the  summit  of  the  Namuli  Hills 
inaccessible,  and  in  addition  traversed  the  whole 
region  a  second  time,  striking  into  the  interior 
from  Kwilimane,  and  emerging  at  Too  on  the 
Mozambique  coast  (Proc.  Roy.  geogr.  soc.,  June). 

America. 

Under  the  auspices  of  the  Italian  geographical 
society,  Count  Ermanno  Stradelli  from  Piacenza, 
who  has  travelled" for  many  years  on  the  Amazon 
and  its  tributaries,  is  going  to  explore  the  head 
waters  of  the  Orinoco,  which  were  visited  in  the 
beginning  of  this  year  by  Cliaffanjon  (BoU.  Soc. 
geogr.  Ital.,  May). 

Prof.  Dr.  R.  A.  Philippi  writes  to  Petermann'8 
Mittheilungen  that  the  Chilian  government  has 
sent  out  two  expeditions  to  survey  the  boundary 
between  Chili  and  the  Argentine  Republic  from 
Rio  Palena  to  the  pass  of  Villarica.  It  appears 
that  the  Cordillera  is  situated  in  Chilian  territory, 
while  the  watershed  between  the  Atlantic  and 
Pacific  oceans,  which  forms  the  boundary,  lies 
east  of  the  mountains,  about  1,600  feet  high. 
One  of  the  expeditions  will  cross  the  Ranco  pass 
east  of  Valdivia,  and  return  by  the  pass  of  Vil- 
larica. The  time  allowed  to  the  expedition  is 
from  two  to  two  and  a  half  months. 


HEALTH  MATTERS. 


Yellow-pkvee  at  Key  West.  —  The  existence 
of  yellow-fever  at  Key  West  is  officially  recog- 
nized and  declared  epidemic  by  its  board  of  health. 
In  a  proclamation  issued  by  that  body,  it  is  stated 
that  an  effort  is  being  made  to  conceal  cases,  and 
to  resist  the  health  officers.  The  board  announces 
that  a  bulletin  will  each  day  at  noon  give  the 
status  of  the  epidemic,  naming  new  cases,  deaths, 
and  recoveries.  Reports  are  required  from  every 
householder  of  any  sickness  which  may  occur  in 
his  family.  Unaccli mated  persons  are  required  to 
remove  from  the  infected  district,  and  are  advised 
to  leave  the  island.  Proprietors  of  saloons  are 
especially  called  upon  to  refuse  drinks  to  those 
inclined  to  abuse  the  use  of  the  same,  since  such 
persons  taken  with  fever  are  nearly  hopeless  cases, 
and  their  deaths  add  to  the  mortality  list,  and 
tend  to  increase  mortality  among  others. 

Pleuropneumonia  in  Westchester. —There 
has  been  an  extensive  outbreak  of  contagious 
pleuro-pneumonia  among  the  cattle  near  Golden's 
Bridge,  Westchester  county,  N.Y.  In  one  of  the 
affected  herds  there  are  two  .hundred  and  sixty 
head  of  cattle.  In  addition  to  this,  several 
smaller  herds  are  affected.  The  cattle  have  been 
appraised  under  the  direction  of  the  U.  S.  bureau 


of  animal  industry,  of  which  Dr.  D.  E.  Salmon  is 
chief,  and  are  being  slaughtered.  It  is  the  hope 
of  Dr.  Salmon  to  eradicate  the  disease  from  the 
county. 

NOTES  AND  NEWS. 

An  Archiv  f&r  Oeschichte  der  Philosophic  will 
shortly  appear  in  Berlin.  The  editor-in-chief  is  to 
be  Prof.  Ludwig  Stein  of  Zurich. 

—  The  Athenaeum  announces  that  the  well- 
known  Swedish  botanist,  Prof.  Johan  Edvard 
Areschoug,  died  at  Stockholm  on  the  7th  of  May. 
He  was  born  in  1811,  and  worked  under  Agardh 
and  Fries  at  Lund.  He  was  made  reader  in 
botany  at  that  university  in  1889,  and  in  1868  was 
appointed  to  succeed  Elias  Fries  as  professor  of 
botany  at  the  University  of  Upsala.  Among  his 
numerous  publications,  those  best  known  are  his 
<Synibolae  algarum  florae  Scandinaviae,'  his 
*  Iconographia  pbyctologia,'  and  his  *  Phyceae 
marinae.'  Areschoug  retired  from  his  chair  in 
1876.  On  the  same  day  the  Swedish  statistical 
writer,  Dr.  Fredrik  Theodor  Berg,  died  in  Stock- 
holm, in  his  eighty-first  year. 

—  Messrs.  John  Wiley  &  Sons,  New  York,  have 
issued  an  admirable  catalogue  of  their  publica- 
tions, which  cover  every  department  of  the 
mathematical  sciences  and  of  engineering. 

—  The  second  number  in  the  series  of  mono- 
graphs on  political  economy  and  public  law,  edited 
by  Prof.  Edmund  J.  James,  and  published  by 
the  University  of  Pennsylvania,  will  shortly  ap- 
pear. It  treats  of  the  anti-rent  riots  in  New 
York,  1889-46,  an  important  but  hitherto  almost 
entirely  neglected  chapter  in  American  economic 
history.  The  author,  Mr.  E.  P.  Cheyney,  in- 
structor of  history  in  the  University  of  Penn- 
sylvania, finds  the  source  of  the  difficulties,  which 
in  many  respects  resemble  the  present  Irish  land- 
troubles,  in  the  peculiar  land-tenures  of  early 
New  York.  A  vivid  description  is  given  of  the 
rise  and  progress  of  the  riots,  and  a  full  ac- 
count of  the  numerous  and  important  changes  in 
the  constitution  and  laws  of  the  state,  which 
followed  as  a  result  of  this  movement. 

—  On  Friday,  May  13,  the  Hon.  Ion  Grant 
Neville  Keith-Falconer  died  at  Aden,  and  with 
him  one  of  England's  most  promising  scholars 
passed  away.  Mr.  Keith-Falconer  was  born  in 
1856,  and  graduated  at  Trinity  college,  Cam- 
bridge, in  1878,  attaining  high  honors  in  Semitic 
languages.  After  a  period  of  study  in  Germany 
and  the  east,  he  became  Hebrew  lecturer  at  Clare 
college ;  and  on  the  resignation  of  Professor 
Robertson  Smith  in  June,  1886,  he  was  appointed 
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lord-almoner's  reader  in  Arabic  for  the  University 
of  Cambridge.  His  published  writings  are  princi- 
pally on  philological  topics ;  and  the  article  on 
'  Shorthand/  in  the  '  Encyclopaedia  Britannica,'  is 
from  his  pen. 

—  The  twenty-second  volume  of  the  '  Encyclo- 
paedia Britannica,'  completing  the  letter  '  S,'  is 
now  ready.  The  principal  literary  and  scientific 
articles  are,  '  The  sonnet,'  by  Mr.  Theodore  Watts  ; 
'Sophocles,'  by  Professor  Campbell ; '  Spanish  liter- 
ature,' by  M.  Morel  Fatio,  the  first  Spanish  scholar 
in  Europe  ;  '  Swedish  literature,'  by  Mr.  Gosse  ; 

*  Syriac  literature,'  by  Professor  Wright ;  '  Dean 
Stanley,'  by  the  present  dean  of  Westminster; 
'  Socrates,'  by  H.  Jackson  ;  *  Stoics,'  by  D.  Hicks ; 
'  Slavs,'  by  Mr.  Morfill ;  « Slavery,'  by  Dr.  Ingram ; 

•  Skeleton,'  by  Prof.  St.  George  Mivart ;  *  Sponges,' 
by  Dr.  Sollas  ;  '  *  Steam-engine,'  by  Professor 
Ewing  ;  '  Sun,'  by  Mr.  Lockyer  ;  '  Surface/  by 
Professor  Cay  ley  ;  '  Surgery,'  by  Professor  Chiene 
and  three  other  contributors  ;  *  Spiritualism,*  by 
Mrs.  Henry  Sidgwick ;  and  « Sword,'  by  Prof.  F. 
Pollock. 

—  The  issue  of  the  Home  journal  dated  June  15 
contains  a  most  complete  bu aimer-resort  guide. 
Where  to  start  from,  how  to  go,  what  it  costs  to 
stay,  the  natural  attractions  of  the  different  re- 
gions, and  the  accommodations  offered  by  the 
various  hotels  at  the  summer-resorts,  are  all  very 
clearly  and  faithfully  set  down. 

—  Hon.  David  A.  Wells  will  contribute  to  the 
July  Popular  science  monthly  the  first  of  an  im- 
portant series  of  papers  on  *  The  economic  dis- 
turbances since  1878.*  Mr.  Wells  proposes  to  re- 
view the  history  of  these  disturbances,  and  to 
point  out  agencies  to  which  such  wide-reaching 
commercial  depression  may  be  properly  attrib- 
uted. 

—  The  two  latest  monographs  issued  by  the 
American  historical  association  are  'History  of 
the  doctrine  of  comets,'  by  ex-President  Andrew 
D.  White  of  Cornell ;  and  '  William  Usselinx, 
founder  of  the  Dutch  and  Swedish  West  India 
companies,'  by  Dr.  J.  F.  Jameson  of  Johns  Hop- 
kins university. 

—  The  progress  made  in  educating  the  negroes 
of  the  south  will  be  set  forth  in  The  American 
magazine  for  July.  The  Rev.  S.  W.  Culver, 
president  of  Bishop  college,  Texas,  describes  the 
methods  of  instruction,  and  the  measure  of  suc- 
cess attained. 

—  Prof.  M.  Max  MGller's  three  lectures  — « The 
simplicity  of  language,'  '  The  identity  of  language 
and  thought,'  and  '  The  simplicity  of  thought ' — 
given  at  the  Royal  institution,  London,  last  March, 


have  been  secured  for  the  columns  of  The  open 
court,  Chicago.  The  first  of  theee  remarkable 
lectures  was  contributed  to  the  May  number  of 
the  Fortnightly  review:  the  other  two  have  not 
been  published,  and  will  be  printed  for  the  first 
time  in  The  open  court,  and  from  the  authors 
manuscript.  The  publication  of  these  lectures 
commenced  in  The  open  court  of  June  9. 

—  The  Harvard  university  bulletin  announces 
that  the  corporation  have  authorized  the  publica- 
tion, through  Charles  Scribner's  Sons,  of  a  me- 
morial edition  of  the  late  Prof.  E.  A.  Sophocles' 
'  Greek  lexicon  of  the  Roman  and  Byzantine 
periods,'  under  the  oversight  of  Prof.  Joseph 
Henry  Thayer. 

—  Charles  L.  Webster  &  Co.,  the  publishers, 
sent  Mrs.  Grant  a  check  for  $83,384.53  last  week 
as  additional  profits  on  General  Grant's  *  Memoirs.' 
She  has  received  thus  far  nearly  $400,000,  which 
is  probably  the  largest  amount  of  money  ever 
earned  by  the  writing  of  a  single  book. 

—  Cupples  &  Hurd  have  in  preparation  a  life  of 
Commodore  Matthew  C.  Perry,  who  was  so  in- 
strumental in  opening  the  ports  of  Japan  to  the 
world.  It  will  give  a  complete  history  of  this 
'typical  naval  officer'  from  the  time  when,  as  a 
midshipman,  he  served  in  the  war  of  1812,  to  the 
treaty  with  Japan. 

—  Messrs.  Macm  ill  an  &  Co.  have  published 
'  Dynamics  for  beginners,'  by  Rev.  J.  G.  Lock. 
This  work  lias  been  written  in  the  hope  of  supply- 
ing a  want,  which  many  teachers  have  felt,  of  a 
book  which  explains  the  elementary  principles  of 
dynamics,  and  at  the  Fame  time  illustrates  them 
by  numerous  easy  numerical  examples  suitable  for 
use  in  schools  with  boys  of  ordinary  mathemat- 
ical attainments.  It  must  be  regretted,  however, 
that  the  author  has  seen  fit  to  suggest  names  for 
the  units  of  velocity  and  acceleration,  as  the 
science  of  physics  threatens  to  be  overburdened 
with  an  unnecessary  nomenclature. 


LETTERS  TO  THE  EDITOR. 

mSTke  attention  of  scientific  men  is  called  to  the  advantages 
of  the  correspondence  columns  of  Science  for  placing  promptly 
on  record  brief  preliminary  notices  of  their  investigation*. 
Twenty  copies  of  the  number  containing  his  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  as  brief  as  possible.  The 
writer's  name  is  in  all  cases  required  as  proqfqf  good  faith. 

The  Charleston  earthquake. 

The  admirable  paper  on  the  'Charleston  earth- 
quake '  in  Science  of  May  20,  by  Messrs.  Dntton  and 
Hayden,  is  an  illustration  of  what  may  be  accom- 
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plished  by  the  patient  and  laborious  investigation 
of  a  mass  of  evidence,  much  of  which  is  unsatisfac- 
tory, and  not  a  little  of  it  untrustworthy.  That  the 
paper  contains  so  much  that  is  valuable  and  interest- 
ing is  greatly  to  the  credit  of  its  authors ;  and  its 
real  importance  as  the  most,  indeed  the  only,  elab- 
orate discussion  of  that  interesting  seismic  event 
which  has  thus  far  appeared,  renders  a  careful  ex- 
amination of  its  methods  and  conclusions  extremely 
desirable.  I  wish  to  remark  upon  a  few  points,  con- 
cerning which  I  am  compelled  to  dissent  from  the 
views  expressed  in  the  paper. 

Great  labor  has  evidently  been  expended  on  the 
construction  of  the  isoseismal  chart ;  and  doubtless 
all  has  been  done  that  can  be,  with  the  uncertain 
data  available.  Two  serious  but  well-recognized 
difficulties  are  met  with  in  attempting  the  construc- 
tion of  '  intensity  *  curves :  one  is  the  variability 
and  inconsistency  of  the  physical  evidences  of  dis- 
turbance, and  the  other  is  the  unreliability  of  human 
testimony  as  to  its  extent.  In  earthquakes  of  much 
violence  a  considerable  area  near  the  origin  may  pre- 
sent evidence  which  outlasts  the  disturbance  itself, 
such  as  overthrown  or  damaged  buildings,  chimneys 
overturned,  monuments  displaced,  etc.,  and  which, 
therefore,  may  be  studied  at  leisure.  A  little  experi- 
ence in  the  examination  of  this  sort  of  evidence 
proves  conclusively  that  a  given  result  is  an  ex- 
tremely complex  function  of  a  large  number  of  *  in- 
dependent variables,*  most  of  which,  unfortunately, 
are  and  must  be  unknown.  It  thus  becomes  difficult 
to  determine  the  ratio  between  the  varying  magni- 
tudes of  any  one  of  these  variables,  so  largely  is  the 
visible  result  influenced  by  the  others. 

The  available  source  of  information  consists  gen- 
erally of  the  effects  of  the  disturbance  upon  struc- 
tures of  various  kinds.  Nothing  can  be  more  con- 
flicting than  the  results  of  such  observations,  even  on 
areas  so  small  that  it  seems  impossible  to  admit  that 
differences  in  actual  earth-movement  have  existed. 
Within  a  hundred  feet  of  each  other  will  be  found 
buildings  nearly  destroyed,  and  buildings,  apparently 
similar  in  construction,  almost  uninjured.  Here  a 
monument  or  shaft  is  overthrown ;  and  there,  a  few 
feet  away,  another  on  a  much  less  stable  foundation 
is  undisturbed.  In  a  room  in  which  heavy  bookcases 
have  been  dashed  upon  the  floor,  and  the  furniture 
generally  wrecked,  delicate  ornaments  still  rest  upon 
the  mantelpiece,  and,  without  crack  or  scratch, 
seem  to  deny  all  possibility  of  violent  motion.  In 
short,  one  is  forced  to  the  conclusion  that  the  char- 
acter and  amount  of  destruction  caused  by  an  earth- 
quake depend  largely  on  circumstances  other  than 
the  motion  of  the  earth -particle.  An  earthquake 
must  be  studied  in  the  light  of  what  it  has  failed  to 
do,  as  well  as  of  what  it  has  done ;  and  much  con- 
sideration should  be  given  to  what  might  have  hap- 
pened but  did  not. 

If  such  widely  different  effects  can  be  produced 
by  earth-movements  which  must  be  practically  the 
same,  it  is  clear  that  they  cannot  be  very  accurate 
measures  of  the  intensity  of  seismic  disturbances. 
In  a  general  way,  and  if  extended  over  an  area  which 
includes  decided  changes  in  the  extent  of  surface 
destruction,  such  observations  are  extremely  useful 
as  indicating  zones  of  unequal  disturbance ;  and 
especially  so,  as,  in  the  absence  of  instrumental 
records,  they  furnish  about  all  the  available  facts. 

The  nature  of  the  data  furnished  by  the  careful 
and  conscientious  survey  of  Mr.  Sloan  is  not  stated  ; 


but  it  is  perfectly  safe  to  say,  that,  whatever  it  may 
be,  Messrs.  Dutton  and  Havden  have  made  the  most 
of  it. 

Without  intending  any  special  criticism  upon  the 
method  of  treatment  adopted,  I  desire  to  call  atten- 
tion to  the  uncertainty,  which  seems  to  be  great,  in 
the  construction  of  equal  intensity-curves  with  any 
attempt  at  precision  in  form  or  position,  when  they 
are  based  upon  observations  of  such  physical  dis- 
turbances as  are  referred  to  above. 

If  such  records  of  the  disturbance  as  are  left  by  the 
earthquake  itself  are  of  doubtful  and  uncertain  value, 
still  more  so  must  be  the  data  resting  entirely  upon 
the  testimony  of  observers  of  transient  phenomena. 
It  is  by  no  means  uncommon  for  two  persons  sitting 
in  the  same  room,  and  disturbed  by  the  same  moder- 
ate earthquake,  to  differ  decidedly  in  their  estimate 
of  its  intensity. 

In  two  differently  constructed  or  differently  situ- 
ated buildings  near  to  each  other  the  difference  is 
very  great.  Nor  will  it  do  to  depend  upon  the  dis- 
turbance of  movable  objects,  such  as  swinging- 
lamps,  etc.  Very  much  depends  upon  the  character 
of  the  movement,  —  as  to  whether  the  motion  is  prin- 
cipally horizontal  or  vertical,  the  period  long  or 
short,  and  the  synchronism  of  that  period  with  that 
of  the  moving  object.  Innumerable  illustrations  of 
this  fact  might  be  given.  Disturbances  of  unusual- 
ly large  amplitude  but  long  period  are  sometimes 
scarcely  perceptible  to  the  observer.  Professor 
Milne  recorded  a  disturbance  in  Tokyo  on  Nov. 
23,  1884,  of  which  he  says,  "  Whilst  standing  up,  it 
was  with  difficulty  perceptible.  In  the  same  room, 
however,  those  who  were  seated  felt  it  distinctly.  It 
made  a  lamp  six  feet  long  swing  through  an  aro 
about  six  inches." 

In  1881  an  earthquake  occurred  at  Sapporo 
(Japan),  concerning  which  the  observer  made  this 
note:  "Wire  of  hanging-lamp  four  feet  long  de- 
scribed an  arc  of  twelve  inches ;  not  personally  ob- 
served ;  was  walking  on  the  street,  and  nothing  was 
noticed." 

Besides  the  physical  environment  of  the  observer, 
his  physiological  and  psychological  peculiarities 
largely  control  his  estimate  of  the  extent  of  the  dis- 
turbance. 

In  the  collection  of  information  by  means  of  dis- 
tributed circulars,  it  is  impossible  to  avoid  these 
difficulties,  and  to  obtain  any  thing  like  a  fair  esti- 
mate of  the  character  of  the  phenomenon,  especially 
as  most  observers  are  inexperienced.  A  circular 
sent  to  a  village  is  generally  likely  to  find  its  way 
into  the  hands  of  the  particular  inhabitant  who  can 
give  the  most  startling  account  of  what  he  saw  and 
felt,  and  who  was  naturally  most  thoroughly  frigh- 
tened. 

It  appears,  therefore,  that  as  far  as  the  value  of 
the  collected  data  is  concerned,  the  great  area  dis- 
turbed by  this  earthquake  might  be  divided  into 
three  zones.  The  first  is  small,  surrounding  and  in- 
cluding the  e  pi  centrum,  and  the  visible  evidences 
of  the  intensity  of  the  shook  were  carefully  studied 
by  a  sagacious  observer  within  a  few  weeks  of  its 
occurrence.  The  second  consists  of  the  remainder 
of  the  area  within  two  or  three  hundred  miles  of  the 
epicentral  tract,  throughout  which,  though  to  a  con- 
stantly diminishing  extent,  overthrown  chimneys, 
displaced  shafts,  cracked  walls,  etc.,  remained  as  ex- 
ponents of  the  character  and  magnitude  of  the  dis- 
turbance.   From   this   region,    however,    evidence 
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oame  through  circular  letters,  newspaper  reports, 
etc.,  with  which  untrained  and  not  very  trustworthy 
observers  have  much  to  do.  The  third  zone  con- 
sists of  all  that  is  left  of  the  disturbed  area :  over  it 
the  effects  were  transient,  and  all  evidence  rests  on 
human  testimony,  unsupported  by  that  of  material 
objects. 

Thus  it  would  seem,  that,  in  the  construction  of 
the  map,  isoseismal  lines  would  be  drawn  with  three 
different  degrees  of  confidence,  and  that  they  must 
be  drawn  more  freely,  and  with  less  attention  to  de- 
tail, as  they  are  farther  removed  from  the  epicentral 
tract.  Local  variations  in  intensity-estimates  should 
have  less  weight,  and  the  lines  would  approximate 
more  nearly  to  smooth  curves.  On  the  map  as 
drawn  by  Messrs.  Dutton  and  Hayden,  this  order  of 
things  appears  to  be  reversed  :  the  smoothest,  most 
regular  curves  are  those  immediately  surrounding 
the  epicentrum,  while  they  become  more  irregular 
as  the  distance  from  that  point  increases. 

In  work  of  this  kind,  irregular  and  sinuous  lines 
imply  numerous  and  reliable  observations,  while 
those  more  regularly  and  uniformly  curved  will  gen- 
erally be  drawn  for  areas  over  which  observations 
are  few,  and  not  of  sufficient  weight  to  show  more 
than  the  general  trend  of  the  line.  For  these  reasons 
it  appears  to  me  that  the  map  is  faulty,  in  that 
too  much  weight  has  been  given  to  individual  ob- 
servations at  great  distances  from  the  epicentrum ; 
that  the  sinuosities  and  irregularities  in  the  lines, 
particularly  those  of  the  Mississippi  valley,  do  not 
represent  any  thing  real;  that  they  should  be 
smoothed  out ;  and  that  it  is  doubtful  if  sufficient 
evidence  exists  for  the  construction  of  the  two  iso- 
lated areas,  surrounded  by  closed  curves,  which 
appear  in  northern  Illinois  and  in  southern  Indiana 
and  Illinois.  I  venture  to  suggest,  in  regard  to  the 
latter  *  area  of  silence,'  that  its  existence  may  to  some 
extent  he  due  to  the  fact  that  information  concerning 
that  area  was  collected  several  months  after  the 
occurrence  of  the  earthquake. 

One  of  the  most  interesting  features  of  this  paper 
is  the  method  employed  in  determining  the  depth  of 
the  seismic  centre.  Under  certain  restrictions,  no 
criticism  can  be  made  upon  the  analysis  of  the  prob- 
lem ;  but  in  its  practical  application  it  is,  in  my 
judgment,  open  to  serious  objection.  It  is  not  easy 
to  decide  what  is  the  best  measure  of  the  '  intensity ' 
of  an  earthquake.  A  simple  expression  for  it,  and 
that  accepted  by  Messrs.  Dutton  and  Hayden,  is 
*  the  energy  per  unit  area  of  wave-front.' 

This  definition  once  adopted,  their  analytical  and 
graphic  treatment  of  the  problem  is  elegant  and 
satisfactory ;  but  in  the  application  of  the  method  to 
the  Charleston  earthquake,  or  to  any  other,  it  is  im- 
portant to  ask  whether  any  means  exists  for  deter- 
mining the  '  intensity '  as  denned  above.  While  it  is 
true  that  the  disappearance  of  the  consonant  a  from 
the  abscissa  of  the  points  of  inflection  renders  it  inde- 
pendent of  the  absolute  intensity,  it  must  not  be  for- 
gotten that  in  determining  relative  intensities  the 
thing  to  be  kept  in  mind  is  '  the  energy  per  unit 
area  of  wave-front.'  As  far  as  can  be  seen  from  the 
contents  of  the  paper,  the  result  depends  on  the  un- 
justifiable assumption  that  surface  destruction  is  pro- 
portional to  this.  It  is  a  well-established  fact  that 
the  destructive  effects  of  a  motion  are  not  pro- 
portional to  the  energy  involved,  and  in  earthquakes 
many  things  combine  to  produce  what  is  ordinarily 
called  the  '  intensity '  of  the  shock,  or,  perhaps  bet- 


ter, its  '  destructiveness.'  An  exact  expression  far 
this  is  extremely  desirable,  and  it  seems  to  me  that 
Professor  Milne  has  approximated  to  it  pretty  close- 
ly in  adopting,  as  he  has,  the '  maximum  acceleration 
of  the  earth-particle  in  a  horizontal  plane.'  There 
can  be  little  doubt  that  horizontal  movement  is  more 
effective'  in  overturning  and  destroying  buildings, 
chimneys,  etc.,  than  vertical ;  yet  the  fact,  if  it  be  a 
fact,  finds  no  expression  in  the  method  of  Messrs. 
Dutton  and  Hayden.  Their  formula  and  curve  de- 
mand the  maximum  intensity  at  the  epicentrum; 
and  this  is  correct,  according  to  their  definition 
of  intensity. 

But  does  the  greatest  destruction  take  place  at  the 
epicentrum,  or  is  it  to  be  found  in  a  zone  whose  ra- 
dius depends  on  the  depth  of  the  seismic  centre  ?  I 
would  not  venture  to  place  my  own  judgment,  baaed 
upon  a  hasty  examination  along  a  single  line,  against 
that  of  an  observer  who  has  gone  more  leisurely  over 
the  field;  but,  as  I  can  nowhere  discover  in  the 
paper  a  distinct  statement  as  to  where  the  most  de- 
structive effects  were  observed,  I  may  remark  that  it 
appeared  to  me  that  there  was  much  less  destruction 
in  the  neighborhood  of  the  epicentrum,  where  the 
vertical  component  of  the  motion  seemed  to  have 
predominated,  than  in  and  about  the  city  of  Charles- 
ton. 

Of  course,  it  is  possible  that  from  a  study  of  the 
surface  disturbance  the  relative  amount  of  energy 
per  unit  area  of  wave-front  at  different  points  may 
have  been  worked  out,  and  the  point  of  inflection 
found  from  these  results;  but  it  would  be  an  ex- 
tremely complex  problem,  and,  in  addition  to  diffi- 
culties already  suggested,  it  is  complicated  by  the 
fact  that  the  normal  motion  of  the  particle  must  be 
changed  as  the  wave  emerges  from  the  earth :  this, 
indeed,  would  stand  in  the  way  of  getting  just  what 
is  desired  from  perfect  instrumental  records,  as, 
at  best,  they  can  only  reveal  surface  movements. 

I  am  unable  to  agree  with  the  conclusion  of 
Messrs.  Dutton  and  Hayden  expressed  in  the  state- 
ment that  the  amplitude  of  vibration  of  the  earth- 
particle  was  in  some  places  not  less  than  ten  inches 
or  a  foot.  So  large  an  amplitude  appears  to  me  to  be 
extremely  improbable.  It  is  only  within  a  few  years 
that  any  thing  like  accurate  measures  of  amplitude 
have  been  made ;  and  it  is  well  known,  that,  wherever 
it  has  been  measured,  it  has  been  found  to  be 
small. 

In  the  '  general  run '  of  Japanese  earthquakes,  the 
amplitude  has  been  found  to  be  not  much  greater 
than  a  millimetre,  and  often  less.  In  a  few  cases  it 
has  been  several  millimetres ;  and  I  believe  in  one  or 
two,  which  were  nearly  '  destructive,'  and  by  which 
chimneys  were  overthrown  and  walls  cracked,  it  has 
been  as  high  as  ten  or  twelve  millimetres.  It  will 
be  noticed,  however,  in  examining  these  reports, 
that,  in  most  of  the  cases  in  which  large  amplitudes 
are  reported,  the  disturbances  were  of  unusual 
length. 

Although,  in  the  construction  of  their  numerous 

Gray 
'  steady-point '  seismographs,  Messrs.  Ewing  (I  want 

Milne 
to  be  careful  not  to  put  any  one  of  these  names 
first)  have  well-nigh  revolutionized  the  science  of 
seismology,  I  am  inclined  to  the  opinion  that  in  a 
prolonged  disturbance  the  '  steady  point '  is  likely  to 
be  set  in  motion,  and  that  a  magnification  of  the 
amplitude  may  sometimes  result.      A   very  large 
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amplitude  is  to  my  mind  incompatible  with  innumer- 
able observations  of  what  did  not  happen  in  Charles- 
ton. I  admit  the  difficulty  of  the  problem,  but 
think  it  easier  to  account  for  large  displacements  by 
successive  movements  of  small  amplitudes. 

I  must  also  dissent  from  the  opinion  expressed  as 
to  the  value  of  stopped  clocks  as  a  means  of  deter- 
mining  the  time  of  the  wave-transit.  Is  it  not  likely 
that  most  of  the  inconsistencies  which  appear  on  a 
comparison  of  such  data  arose  out  of  the  fact  that 
many  of  the  clocks  were  not  correctly  regulated  to 
75th  meridian  time,  or  that  their  errors  were  not 
known  ?  The  man  whose  clock  or.  watch  is  '  just 
right '  is  met  with  at  every  turn,  especially  after  an 
earthquake ;  but  to  most  people  this  means  that  the 
error  is  not  greater  than  a  minute  or  two. 

If  all  of  the  stopped  clocks  in  the  area  disturbed 
had  been  in  exact  agreement  before  the  shock,  I  do 
not  think  the  errors  would  have  been  very  great ; 
except,  perhaps,  in  the  immediate  vicinity  of  the 
source.  The  stopping  of  all  clocks  at  any  consider, 
able  distance  probably  occurred  at  the  transit  of  the 
same  great  wave.  Of  course,  a  properly  adjusted 
seismoscope  with  a  clock  attached  is  infinitely  better, 
but  I  do  not  have  great  confidence  in  the  *  observer 
with  watch  in  hand.'  Most  intelligent  observers  in 
this  country  must  be  classed  as  inexperienced  :  the 
watch  is  not  generally  in  his  hand  until  after  he  is 
convinced  that  the  something  which  has  happened 
is  an  earthquake,  and  then  it  is  very  likely  to  have  a 
large  and  unknown  error.  Should  the  disturbance 
be  so  considerable  as  to  threaten  to  be  destructive, 
the  skill  of  the  observer  in  *  measuring  a  part  of 
the  shock  and  estimating  the  beginning '  is  tolerably 
certain  to  be  overshadowed  by  his  disposition  to  seek 
a  place  of  safety.  The  position  and  environment  of 
the  observer  at  the  time  of  the  occurrence  will 
greatly  influence  the  character  of  the  phenomenon. 
As  an  illustration,  I  may  compare  my  own  observa- 
tions with  those  of  Professor  Newcomb,  when  the 
Charleston  earthquake  was  felt  in  Washington 
City. 

I  was  seated  in  my  library  on  the  second  floor  of 
a  three-story  brick  building,  about  four  squares  from 
the  state,  war,  and  navy  building.  As  soon  as  the 
disturbance  was  felt,  the  time  was  noted.  In  a  mo- 
ment the  motion  became  very  strong.  My  small 
boy,  who  had  been  awakened  out  of  a  sound  sleep, 
rushed  into  the  room ;  and  the  family  quickly  de- 
cided to  do  what  it  had  often  done  before  under  such 
circumstances,  and  found  its  way  to  the  street.  By 
the  time  this  was  accomplished  all  was  quiet ;  and  in 
two  minutes  from  the  beginning  we  were  again  seated 
in  the  same  room,  discussing  the  shock.  In  a  few 
minutes,  about  five  from  the  beginning,  another 
shock  occurred,  much  less  violent  than  the  first. 

Professor  Newcomb  **  observed  a  duration  of  per- 
ceptible tremors,  with  two  maxima  lasting  about  five 
and  one-half  minutes.'1 

There  is,  of  course,  no  doubt  but  what  these 
tremors  were  felt,  but  it  may  be  a  question  whether 
they  were  prolonged  vibrations  of  the  building  in 
which  Professor  Newcomb  was,  or  real  earth-move- 
ments. I  am  pretty  sensitive  to  earthquakes,  and  I 
can  say  with  certainty  that  they  were  not  felt  by  me 
or  by  my  family. 

Everybody,  I  am  sure,  will  agree  that  it  is  highly 
important  to  establish  a  large  number  of  observing- 
stations,  equipped  with  the  best  instrumental  ap- 
pliances which  can  be  obtained.    Even  so  small  a 


number  as  ten  or  twenty  such  stations,  well  distrib- 
uted over  the  area  disturbed  by  the  Charleston 
earthquake,  would  have  put  us  a  long  way  in  ad- 
vance of  our  present  knowledge  of  seismology.  It 
is  greatly  to  be  hoped  that  the  able  and  interesting 
discussion  of  the  subject,  which  Messrs.  Dutton  and 
Hayden  have  evolved  from  the  mass  of  observations 
which  they  have  gathered  with  so  much  industry, 
will  serve  to  direct  the  attention  of  intelligent  people 
to  the  importance  of  such  a  system  of  observing- 
stations,  and  that  in  the  near  future  the  director  of 
the  geological  survey  will  be  enabled  to  establish  it. 

T.  C.  M. 

Terre  Haute,  June  1. 


Museums  of  ethnology  and  their  classification. 

The  remarks  of  Dr.  Boas  and  Professor  Mason 
on  the  classification  of  ethnological  material  raise 
questions  which  must  occur  to  every  one  who  has 
before  him  unclassified  material.  As  both  views  in- 
clude a  part  of  the  truth,  the  decision  on  the  course 
to  be  adopted  must  depend  upon  the  amount  of 
material  to  be  handled,  the  space  available  for  its 
exhibition,  and  the  purpose  most  at  heart  in  the 
organization  of  the  museum  considered  as  an  agency 
for  effecting  a  purpose. 

The  ideal  way,  if  all  circumstances  were  favor- 
able, would  be  to  have  a  double  series, —  one  repre- 
senting the  culture  of  each  people  as  an  ethnic  unit ; 
and  the  other  a  comparative  collection  illustrating 
the  relations  to  a  common  standard  of  the  items 
making  up  each  tribal  aggregation.  In  ninety-nine 
museums  out  of  a  hundred,  this  would  be  impracti- 
cable, owing  to  the  expense  involved,  the  exhibition 
space  required,  and  the  difficulty  of  obtaining  suf- 
ficient duplicate  material  for  two  series.  The  decis- 
ion must  therefore  depend  on  the  object  to  be  at- 
tained. Is  this  to  show  the  manner  in  which  tools, 
weapons,  dress,  etc.,  have  been  elaborated,  under 
the  operation  of  the  environment,  by  the  human 
mind  in  varying  stages  of  development,  or  is  it 
rather  to  oonvey  to  the  observer  the  resultant  of  all" 
the  forces  acting  in  and  on  a  comparable  series  of 
ethnic  types  or  units,  each  complete  in  itself  ?  In 
either  case  the  object  is  a  worthy  one,  and  to  be 
attained  in  its  particular  manner.  Neither  is  likely 
to  be  completely  attained  under  the  existing  condi- 
tions of  museums  in  this  or  any  other  country ;  but, 
as  attempted  in  different  collections,  we  may  regard 
them  as  complementing  each  other.  In  the  one 
case,  as  very  truly  observed  by  Dr.  Boas,  we  are 
helped  to  a  knowledge  of  what  problems  exist ;  and 
it  is  no  little  matter  to  have  a  rational  sailing-direc- 
tion over  a  trackless  ocean,  though  the  accurate 
chart  is  still  to  be  made.  In  the  other,  we  have  the 
equivalent  of  the  monographic  study  of  the  special- 
ist who  surveys  in  detail,  and  for  all  time,  a  gulf  or 
harbor  forming  a  small  part  of  the  oceanic  coast. 

To  conclude,  for  the  people  at  large  and  the 
majority  of  those  who  profit  by  public  museums, 
I  believe  the  greatest  amount  of  satisfaction  and 
instruction  is  to  be  obtained  rather  from  an  ethnic 
arrangement  than  from  the  organic  method ;  but 
this  is  merely  an  expression  of  my  individual  prefer- 
ence. Wm.  H.  Dall. 

Washington,  D.C.,  June  4. 

Prof.  Otis  T.  Mason's  reply  to  my  remarks  on  his 
views  of  the  methods  of  ethnology  is  mainly  a  justi- 
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fication  of  his  plan  of  arranging  the  collections  of  the 
national  museum.  As  this  plan  is  the  outcome  of  his 
philosophical  view  of  the  problems  of  ethnology,  we 
must  scrutinize  these  in  order  to  judge  as  to  the 
merits  of  his  system. 

His  principal  object  is  the  study  of  each  and  every 
invention  among  peoples  of  all  races  and  countries. 
I  am  well  aware  that  this  idea  was  and  is  shared  by 
many  scientists ;  and  at  this  very  moment  I  read  with 
interest  Mantegazza's  proposal  of  erecting  a 4  psycho- 
logical museum,'  ie.,a  museum  of  ethnological  ob- 
jects arranged  according  to  the  ideas  to  which  they 
belong.  Professor  Mason's  rank  among  American 
ethnologists,  however,  and  the  weight  he  can  give  to 
his  opinions  by  the  arrangement  of  the  large  collec- 
tions of  the  national  museum  according  to  his  theories, 
induce  me  to  criticise  his  views  more  particularly. 

My  view  of  the  study  of  ethnology  is  this:  the 
object  of  our  science  is  to  understand  the  phenomena 
called  ethnological  and  anthropological,  in  the  widest 
sense  of  those  words, — in  their  historical  development 
and  geographical  distribution,  and  in  their  physio- 
logical and  psychological  foundation.  These  two 
branches  are  opposed  to  each  other  in  the  same  way  as 
are  biology  and  the  so-called  systematic  *  organology/ 
or,  as  I  have  called  it  in  another  place  (Science,  ix.  No. 
210), when  treating  on  the  study  of  geography, •  physi- 
cal science  and  cosmography ; '  the  former  trying  to 
deduce  laws  from  phenomena,  the  latter  having  for 
its  aim  a  description  and  explanation  of  phenomena. 
I  tried  to  show  that  both  branches  are  of  equal  scien- 
tific value. 

Let  us  inquire  which  method  must  be  applied  to 
carry  on  ethnological  researches  of  either  kind.  Eth- 
nological phenomena  are  the  result  of  the  physical 
and  psychical  character  of  men,  and  of  its  develop- 
ment under  the  influence  of  the  surroundings :  there- 
fore two  problems  must  be  studied  for  attaining 
scientific  results.  The  preliminary  study  is  that  of 
the  surroundings :  the  final  aim  of  the  researches  is 
the  knowledge  of  the  laws  and  history  of  the  devel- 
opment of  the  physiological  and  psychological  char- 
-acter  of  mankind.  '  Surroundings '  are  the  physical 
conditions  of  the  country,  and  the  sociological  phe- 
nomena, i.e.,  the  relation  of  man  to  man.  Further- 
more, the  study  of  the  present  surroundings  is  in- 
sufficient :  the  history  of  the  people,  the  influence  of 
the  regions  through  which  it  passed  on  its  migra- 
tions, and  the  people  with  whom  it  came  into  con- 
tact, must  be  considered.  All  of  these  are  phenomena 
which  may  directly  be  observed  by  a  well-trained 
observer,  or  may  be  traced  with  greater  or  less  accu- 
racy by  historical  researches. 

The  second  part  of  ethnological  researches  is  far 
more  difficult.  The  physical  and  psychical  character  of 
a  people  is  in  itself  the  result  of  the  action  of  the 
surroundings,  and  of  the  way  in  which  the  present 
character  was  attained.  Each  stage  in  the  develop- 
ment of  a  people  leaves  its  stamp,  which  cannot  be 
destroyed  by  future  events.  Thus  it  appears  that 
the  elements  of  the  character  of  a  people  are  ex- 
tremely complex.  There  are  two  ways  of  treating 
this  problem. 

One  of  the  remarkable  features  of  such  problems 
is  the  occurrence  of  similar  inventions  in  regions 
widely  apart,  and  without  having  a  common  origin. 
One  method  of  studying  them  —  and  this  is 
Professor  Mason's  method  —  is  to  compare  the  phe- 
nomena, and  to  draw  conclusions  by  analogy.  It  is 
the  deductive  method.    The  other  method    is   to 


study  phenomena  arising  from  a  common  psychical 
cause  among  all  tribes  and  as  influenced  by  their 
surroundings ;  i.e.,  by  tracing  the  full  history  of  the 
single  phenomenon.  This  is  the  inductive  method. 
For  this  method  of  study,  the  tribal  arrangement  of 
museum  specimens  is  the  only  satisfatory  one,  as  H 
represents  the  physical  and  ethnical  surroundings. 

I  will  explain  these  ideas  by  giving  an  example.  It 
has  frequently  been  proposed  to  establish  a  museum 
illustrating  the  adaptation  of  organisms  to  surround- 
ings. The  aim  of  this  study  is  to  find  the  physiolo- 
gical laws  or  the  combination  of  causes  which  have 
the  effect  of  causing  these  adaptations.  The  classi- 
fication and  arrangement  must,  of  course,  be  made 
according  to  surroundings,  in  order  to  show  their 
influence  on  different  kinds  of  organisms. 

An  ethnological  collection  is  analogous  to  this. 
The  objects  of  study  are  researches  on  psychology. 
The  method  of  researches  is  a  study  of  the  surround- 
ings. The  surroundings  are  physical  and  ethnical : 
therefore  the  arrangement  must  also  be  physical  and 
ethnical,  as  this  is  the  only  way  to  show  the  single 
phenomenon  in  its  peculiar  character  and  surround- 
ings. 

It  has  been  the  tendency  of  science  to  confine  the 
domain  of  deductive  methods  more  and  more,  and 
not  to  be  content  with  arguments  from  analogy, 
which  are  the  foundation  of  most  errors  of  the 
human  mind,  and  to  which  may  be  traced  the  religious 
and  other  ideas  of  man  in  a  primitive  state  of  culture, 
and,  to  a  certain  degree,  even  in  a  state  of  advanced 
civilization. .  Science  is  constantly  encroaching  upon 
the  domain  of  the  argument  from  analogy,  and  de- 
mands inductive  methods. 

Nevertheless  the  psychological  and  scientific  value 
of  the  argument  from  analogy  cannot  be  overrated : 
it  is  the  most  effective  method  of  finding  problems. 
The  active  part  it  plays  in  the  origin  of  philosophi- 
cal systems  and  grand  ideas  which  sometimes  burst 
upon  scientists  is  proof  of  this.  But,  as  far  as  induc- 
tive methods  can  be  applied, —  and  we  believe  that 
their  domain  will  continue  to  increase, — induction 
must  scrutinize  the  ideas  found  by  deduction.  There- 
fore I  should  call  Profeasor  Mason's  system  a  sug- 
gestive one,  but  not  fit  for  scientific  researches,  as  it 
does  not  allow  the  application  of  the  inductive 
method. 

But  even  this  acknowledgment  must  be  limited. 
The  technological  idea,  which  Professor  Mason  has 
made  the  leading  one  in  the  arrangement  of  the  collec- 
tion of  the  national  museum,  is  only  one  Bide,  and  a 
very  limited  one,  of  the  wide  field  of  ideas  which 
must  be  leading  in  a  '  psychological  museum,'  as 
Mantegazza  calls  it. 

The  rattle,  for  instance,  is  not  merely  the  outcome 
of  the  idea  of  making  noise,  and  of  the  technical 
methods  applied  to  reach  this  end:  it  is,  besides 
this,  the  outcome  of  religious  conceptions,  as  any 
noise  may  be  applied  to  invoke  or  drive  away  spirits ; 
or  it  may  be  the  outcome  of  the  pleasure  children 
have  in  noise  of  any  kind;  and  its  form  may  be 
characteristic  of  the  art  of  the  people.  Thus  the 
same  implement  belongs  to  very  different  depart-, 
ments  of  a  psychological  museum. 

Furthermore,  let  us  inquire  what  is  the  psycho- 
logical principle  upon  which  Mason's  system  is 
founded.  The  leading  idea  is  technology.  The 
foundation  of  technics  is  the  faculty  of  acting  suit- 
ably :  consequently  the  purpose  of  the  implement 
must  be  made  the  principle  of  division.    For  in- 
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stance,  all  kinds  of  cooking- pots  and  other  arrange- 
ments for  cooking  would  belong  to  one  class.  The 
mere  fact  that  certain  pots  are  made  of  clay  would 
not  justify  the  establishment  of  a  pottery  depart- 
ment. This  quality  of  being  made  of  clay  is  inci- 
dental ,  and  does  not  agree  with  the  psychological 
basis. 

There  is  one  point  of  view  which  justifies  a  classi- 
fication according  to  inventions  in  a  psychological 
museum.  This  is  the  extent  to  which  each  inven- 
tion is  used  by  a  people :  for  instance,  in  what 
branches  of  life  pottery  is  made  use  of,  which  may  be 
limited  in  one  tribe,  very  wide  in  another.  But  in 
this  case  the  purpose  of  the  object  will  not  be  the 
principle  of  division,  but  the  principal  invention  ap- 
plied in  its  manufacture;  and  thus  the  specimens 
would  not  be  arranged  according  to  Professor 
Mason's  system,  objects  serving  widely  differing 
purposes  belonging  to  one  class.  Therefore  I  can- 
not consider  it  justifiable  to  make  technology,  in  the 
sense  Professor  Mason  does,  the  basis  of  arranging 
ethnological  collections. 

One  reason  ought  to  make  us  very  cautious  in  ap- 
plying the  argument  from  analogy  in  ethnology  as 
well  as  in  other  sciences  of  similar  character ;  biology, 
for  instance.  Former  events,  as  I  have  already 
said,  leave  their  stamp  on  the  present  character  of  a 
people.  I  consider  it  one  of  the  greatest  achieve- 
ments of  Darwinism  to  have  brought  to  light  this 
fact,  and  thus  to  have  made  a  physical  treat- 
ment of  biology  and  psychology  possible.  The 
fact  may  be  expressed  by  the  words,  "the  physi- 
ological and  psychological  state  of  an  organ- 
ism at  a  certain  moment  is  a  function  of  its 
whole  history ; "  that  is,  the  character  and  future 
development  of  a  biological  or  ethnological  phe- 
nomenon is  not  expressed  by  its  appearance,  by  the 
state  in  which  it  is,  but  by  its  whole  history,  phys- 
icists will  understand  the  important  meaning  of  this 
fact.  The  outward  appearance  of  two  phenomena 
may  be  identical,  yet  their  immanent  qualities  may 
be  altogether  different :  therefore  arguments  from 
analogies  of  the  outward  appearance,  such  as  shown 
in  Professor  Mason's  collections,  are  deceptive.  These 
remarks  show  how  the  same  phenomena  may  origi- 
nate from  unlike  causes,  and  that  my  opinion  does 
not  at  all  strive  against  the  axiom,  *  Like  effects  spring 
from  like  causes,1  which  belongs  to  that  class  of 
axioms  which  cannot  be  converted.  Though  like 
causes  have  like  effects,  like  effects  have  not  like 
causes. 

From  my  statement  it  will  be  understood  that  I 
cannot  content  myself  with  Mr.  Dall's  remark,  in  the 
letter  contained  in  to-day's  issue,  that  both  stand- 
points contain  part  of  the  truth.  I  have  expressed 
in  another  place  ( Verh.  Qes.  /fir  Erdkunde,  Berlin, 
1886,  No.  7)  my  opinion  on  Dall's  ethnological  meth- 
od, and  emphasized,  as  I  have  here  also,  the  neces- 
sity of  studying  each  ethnological  phenomenon  in- 
dividually. 

In  conclusion  I  have  to  add  a  few  words  on  the 
practical  side  of  the  question  upon  which  Professor 
Mason  and  Mr.  Dall  touch.  In  regard  to  this  qnes- 
'  tion,  I  concur  with  Mr.  Dall,  and  believe  that  the 
public  will  be  much  more  benefited  by  the  tribal  ar- 
rangement of  ethnological  collections. 

I  cannot  agree  with  Professor  Mason's  proposal  of 
arranging  the  cases  like  a  checker-board.  In  eth- 
nology all  is  individuality.  We  should  be  compelled 
to  leave  long  rows  of  cases  empty,  as  certain  phe- 


nomena occur  but  in  very  few  tribes.  It  would  be 
almost  impossible  to  show  in  this  way  all  important 
ethnological  phenomena,  the  historical  development 
of  tribes,  the  influence  of  neighbors  and  surround- 
ings, etc.  It  is  my  opinion  that  the  main  object  of 
ethnological  collections  should  be  the  dissemina- 
tion of  the  fact  that  civilization  is  not  something 
absolute,  but  that  it  is  relative,  and  that  our  ideas 
and  conceptions  are  true  only  so  far  as  our  civili- 
zation goes.  I  believe  that  this  object  can  be  accom- 
plished only  by  the  tribal  arrangement  of  collec- 
tions. The  second  object,  which  is  subordinate 
to  the  other,  is  to  show  how  far  each  and  every 
civilization  is  the  outcome  of  its  geographical  and 
historical  surroundings.  Here  the  line  of  tribal  ar- 
rangement may  sometimes  be  broken,  in  order  to 
show  an  historical  series  of  specimens ;  but  I  con- 
sider this  latter  point  of  view  subordinate  to  the 
former,  and  should  choose  to  arrange  collections  of 
duplicates  for  illustrating  those  ideas,  as  it  were,  as 
an  explanation  of  the  facts  contained  in  the  tribal 
series.  Of  course,  it  is  generally  impossible  to  do 
this,  on  account  of  the  lack  of  specimens,  or,  more 
frequently,  on  account  of  the  lack  of  our  knowledge ; 
but  it  is  my  ideal  of  an  ethnological  museum.  I  wish 
to  state  here  again  that  I  am  not  at  all  opposed  to 
Mantegazza's  psychological  museum,  which  will  be 
very  suggestive  and  important  for  the  development 
of  science,  but  I  consider  the  ethnological  museum 
indispensable  for  controlling  the  ideas  suggested  by 
the  analogies  shown  in  the  psychological  collection, 
and  as  the  only  means  of  showing  the  state  of  culture 
of  man.  Db.  Franz  Boas. 


Correlation  of  the  geological  structure  of  the 
maritime  province  of  Canada  with  that  of 
western  Europe. 

I  take  the  liberty  to  send  a  corrected  abstract  of  a 
paper  read  by  me  before  the  Royal  society  of  Canada, 
and  which  may  perhaps  be  of  interest  to  some  of 
your  readers :  — 

As  early  as  1855,  in  the  first  edition  of  'Acadian 

geology,'  the  author  had  indicated  the  close  resem- 
lance  in  structure  and  mineral  productions  of  Nova 
Scotia  and  New  Brunswick  with  the  British  Islands, 
and  in  subsequent  editions  of  the  same  work  further 
illustrations  were  given  of  this  fact.  Recent  re- 
searches by  Bailey,  Matthew,  Fletcher,  EJs,  and 
others,  had  still  more  distinctively  indicated  this  re- 
semblance, as  well  as  the  distinctness  of  the  mari- 
time geology  from  that  of  the  great  interior  plateau 
of  Canada  and  the  United  States.  In  short,  as  ar- 
gued by  the  author  in  his  recent  address  before 
the  British  association,  the  geology  of  the  Atlantic 
margins  of  America  and  Europe  is  substantially  the 
same,  and  distinct  from  that  found  west  of  the 
Appalachians  in  America  and  in  central  and  eastern 
Europe.  In  this  fact  has  originated  much  of  the 
difficulty  experienced  in  correlating  the  geological 
formations  of  eastern  Canada  with  those  of  Ontario, 
of  New  York  and  Ohio,  as  well  as  similar  difficulties 
in  Europe  which  have  led  to  much  controversy  and 
difference  of  classification  and  nomenclature.  One 
object  of  the  present  communication  was  to  show 
that  the  system  of  classification  of  paleozoic  sediments 
employed  for  the  interior  plateau  of  the  American 
continent  requires  very  important  modifications  when 
applied  to  the  Atlantic  coast,  and  that  neglect  of  this 
has  led  to  serious  misconceptions. 
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The  rugged  islands  of  Laurentian  and  Huronian 
rocks  correspond  in  both  regions,  and  show  an  iden- 
tity of  succession  in  deposits  as  well  as  a  synchro- 
nism of  the  great  folds  and  lateral  pressures  which 
have  disturbed  these  old  formations  on  both  sides  of 
the  Atlantic.  The  Cambrian  sediments  and  fossils 
as  originally  described  by  Hartt,  and  more  recently 
and  in  so  great  detail  by  Matthew,  are  in  close  corre- 
spondence with  those  of  Wales,  and  not  identical 
with  those  of  internal  America.  The  recent  paper  of 
Lapworth  on  the  graptolites  affords  evidence  of  the 
same  kind,  and  shows  that  these  were  Atlantic  ani- 
mals in  their  time.  It  also  throws  much  additional 
light  on  the  Quebec  group  of  Logan,  considered 
as  an  Atlantic  marginal  formation,  representing  a 
great  lapse  of  time  in  the  Cambrian  and  Ordovician 
periods.  The  author  had  long  ago  shown  that  the 
Siluro-Cambrian  or  Ordovician  of  Nova  Scotia  con- 
formed more  nearly  to  that  of  Cumberland  and 
Wales  than  to  the  great  limestone  formations  of 
Quebec,  Ontario,  and  New  York.  The  upper  Si- 
lurian also  is  of  the  type  of  that  of  England  and 
Wales,  —  a  fact  very  marked  in  its  fossil  remains  as 
well  as  in  its  sediments. 

The  parallelism  in  the  Erian  or  Devonian  in  both 
countries  is  most  marked,  both  in  rocks  and  fossils ; 
and,  while  this  is  apparent  in  the  fishes  as  worked  up 
by  Mr.  Whiteaves,  it  is  no  less  manifest  in  the  fossil 
plants  as  described  by  the  author. 

The  carboniferous,  in  its  limited  troaghs,  the 
oharacter  of  its  beds,  and  its  fossil  animals  and 
plants,  also  points  to  a  closer  relationship  in  that 
period  between  the  two  shores  of  the  Atlantic  than 
between  the  Atlantic  coast  and  the  inland  area. 
This  was  evidenced  by  comparative  lists- of  species. 

The  trias  of  Nova  Scotia  and  of  Prince  Edward 
Island,  as  the  author  had  shown  in  1868  (Journ. 
geol.  soc.  Lond.),  resembles  that  of  England  very 
closely  in  its  aqueous  deposits  and  in  its  associated 
trappean  rocks. 

Beyond  this,  the  geology  of  the  maritime  prov- 
inces presents  no  materials  for  comparison  till  we  ar- 
rive at  the  bowlder  drift  and  other  pleistocene  de- 
posits. In  regard  to  these,  without  entering  into 
disputed  questions  any  further  than  to  say  that 
the  observations  of  the  author,  as  well  as  those  more 
recently  made  by  Mr.  Chalmers,  conclusively  proved 
that  submergence  and  local  ice-drift  were  dominant 
as  causes  of  distribution  of  bowlders  and  other 
material,  there  was  evidence  of  great  similarity.  The 
marine  beds  described  by  Mr.  Matthew  at  St.  John 
were  precise  equivalents  of  the  Clyde  beds  of  Scot- 
land, as  were  the  upper  shell-bearing  beds  of  Prince 
Edward  Island  and  Bay  de  Chaleur  of  those  in  Aber- 
deenshire and  other  parts  of  Scotland,  and  the  Ud- 
devalla  beds  of  Sweden.  The  bowlders  drifted  from 
Labrador  to  Nova  Scotia  were  the  representatives  of 
those  in  Europe  scattered  southward  from  Scan- 
dinavia, and  the  local  drift  in  variouB  directions 
from  the  hills  was  the  counterpart  of  that  observed 
in  Great  Britain.  The  survival  of  Mastodon  gigan- 
teus  in  Cape  Breton,  to  the  close  of  the  pleistocene, 
is  a  decided  American  feature,  and  so  is  the  absence 
of  any  evidence  of  pleistocene  man. 

The  conclusion  of  the  author  was,  that,  in  so 
far  as  paleontology  and  the  subdivisions  of  systems 
of  formations  are  concerned,  the  geology  of  the 
maritime  provinces  is  European,  or  perhaps  more 
properly  Atlantic,  rather  than  American,  and  is  to  be 
correlated  rather  with  the  British  Islands  and  Scan- 


dinavia than  with  interior  Canada  and  the  United 
States.  The  latter  country,  even  on  its  eastern 
coast,  possesses  a  much  less  perfect  representation, 
of  these  Atlantic  deposits  than  that  in  the  maritime 
provinces  and  Newfoundland;  though  the  recent 
studies  of  Crosby,  Dale,  and  others  are  developing 
new  points  of  this  kind  in  the  geology  of  New 
England,  and  Hitchcock  and  others  have  shown 
that  the  New  Brunswick  geology  extends  into  Maine. 
The  paper  further  discussed  the  bearing  of  these 
facts  on  the  successive  stages  of  the  physical  geogra- 
phy of  eastern  America  in  the  Cambrian,  Silurian, 
Erian,  carboniferous,  and  triasaic  records. 

J.  Wm.  Dawson. 
Montreal,  May  80.  

Sea-sickness. 

In  Science  for  June  3, 1  find  a  very  interesting  re- 
view of  the  medical  literature  of  this  subject.  It  is 
but  natural  that  means,  both  prophylactic  and  cura- 
tive, should  be  sought  for  the  benefit  of  those  who 
find  a  sea- voyage  one  of  torment  rather  than  pleas- 
ure ;  and  the  writer  has  frequently  thought  that  some 
suggestions  derived  from  the  otologist's  experience 
might  not  be  without  interest  in  this  connection. 
Thus,  in  a  considerable  experience  among  persons 
suffering  from  aural  disease,  it  has  been  found  that 
vertiginous  symptoms  are  of  frequent  occurrence; 
that  the  phenomena,  in  fact,  which  constitute  what 
is  known  as  *  sea- sickness,'  are  by  no  means  exclu- 
sively experienced  by  the  comparatively  few  who  sub- 
mit to  being  tossed  about  at  sea.  Indeed,  as  every  one 
familiar  with  the  subject  very  well  knows,  most  of 
the  symptoms  going  to  make  up  this  malady  are 
found,  in  some  form  or  other,  to  render  the  lives  of 
a  great  many  persons  living  upon  terra  firma  most 
miserable.  A  great  many  of  these  individuals  ex- 
perience almost  daily,  frequently  much  oftener,  sea- 
sickness without  ever  going  on  board  ship.  The 
sufferings  of  these  seem  to  be  owing  to  a  faulty  con- 
dition of  the  transmitting  mechanism  of  the  ear, — de- 
fects in  respect  to  which  it  may  be  said,  that,  when 
normal  tension  of  this  portion  of  the  hearing-organ 
is  thus  wanting,  nearly  all  the  symptoms  of  sea-sick- 
ness may  take  place  from  slight  though  altogether 
unavoidable,  constantly  occurring  causes.  Persons 
thus  affected  cannot  rise  up  suddenly  from  a  recum- 
bent position,  or  otherwise  change  the  pose  of  the 
head,  without  feeling  dizzy  or  staggering  when  at- 
tempting locomotion.  Sometimes  they  experience 
nausea,  and  feel  faint  and  otherwise  miserable.  Or 
the  mere  acts  of  swallowing,  yawning,  or  hiccough- 
ing, whereby  intra- tympanal  aeration  is  suddenly 
altered,  may  be  followed  by  distressing  and  some- 
times alarming  symptoms.  The  experience  of  ver- 
tiginous phenomena  in  some  form  or  other,  closely 
simulating  what  is  known  as  'sea-sickness,'  like- 
wise occurs  to  the  aurally  defective  in  consequence 
of  cerebral  concussion  caused  by  impacts  of  the 
stapes  upon  the  fluid  in  the  labyrinth*,  and  arising 
from  oscillatory  movements  of  the  drum-head  when 
its  functions  are  no  longer  under  the  dominance  of 
normal  tension.  The  erratic  drum-head,  napping  in 
response  to  sudden  movements  of  the  head,  acts  of 
swallowing,  etc.,  would  seem  to  force  the  stapes 
into  and  out  of  the  oval  window  to  an  extent  far  ex- 
ceeding its  physiological  limits;  and,  thus  jostled 
about,  the  stapes,  with  each  excursion  of  the  drum- 
head, imparts  a  shock  to  the  labyrinthine  fluid.  I 
am  aware  that  it  has  long  been  held  by  physiologists 
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that  the  disturbances  of  equilibrium  which  I  have 
above  attributed  to  concussion,  are  due  to  some 
specific  functional  disturbance  in  the  semicircular 
canals ;  but  observations  drawn  from  a  study  of  a 
large  number  having  anomalies  of  the  drum  of 
the  ear,  lead  me  to  exclude  that  theory.  It  is  true 
of  the  aurally  vertiginous  just  described,  that  they 
represent  chronic  forms  of  ear-disease,  and  are  usually 
neuropathic  subjects  beyond  middle  life.  But  simi- 
lar cerebral  disturbances  are  not  unusual  at  any 
age  in  acute  inflammation  of  the  middle  ear.  Other 
things  being  equal,  elderly  persons  are  less  ob- 
noxious to  sea-sickness  than  the  young,  since  the 
latter  are  much  more  susceptible  to  impressions  upon 
the  nervous  system.  A  friend  of  the  writer  who  has 
made  many  ocean- voyages  was  always  a  great  suf- 
ferer in  this  regard  in  early  life,  but  in  after  years 
experienced  but  little  inconvenience  in  the  roughest 
weather.  On  one  occasion,  however,  a  berth  was  as- 
signed him  in  the  after  part  of  a  vessel,  when,  after 
experiencing  for  a  short  time  the  discomforting  con- 
cussions arising  from  the  motions  of  the  screw,  he 
became  dreadfully  sea-sick  while  lying  in  bed.  The 
distress  becoming  unbearable,  he  was  removed  to  a 
berth  amidships,  when  recovery  was  almost  immedi- 
ate. It  is  well  known  that  persons  at  the  beginning 
of  a  voyage  may  become  quite  sea-sick,  and  yet  en- 
tirely recover  before  landing,  —  an  experience  proba- 
bly due  to  the  bracing  effect  of  sea-air.  It  will  be 
seen,  that,  regarded  from  the  point  of  view  afforded 
by  an  aurist's  clinical  experience,  nearly  all  of  the 
phenomena  of  sea-sickness  may  be  said  to  occur  on 
shore,  in  consequence  of  cerebral  (labyrinthine)  con- 
cussion, especially  during  a  state  of  nervous  exhaus- 
tion. Sea-sickness  would  seem  to  be  brought  about 
in  most  instances,  irrespective  of  aural  defects,  from 
the  agitation  of  the  cerebro-spinal  fluid  caused  by 
the  motions  of  a  vessel  at  sea,  as  has  already  been 
described  by  other  writers.  Of  course,  the  con- 
cussive  impact  from  tossing  upon  the  waves  is  usu- 
ally very  gentle,  but  its  long  continuance  finally 
overcomes  the  resisting  power  of  the  subject.  The 
effect  may  be  to  make  one  tired  or  sleepy  only,  but 
too  often  nausea  and  dreadful  depression  are  experi- 
enced. As  in  auditory  concussion,  such  symptoms 
as  a  sense  of  constriction  or  of  pain  and  great  ten- 
sion in  the  head  characterize  the  more  severe  cases 
arising  at  sea.  It  is  seldom  that  the  landsman  ex- 
periences the  uninterrupted  jarring  of  the  brain 
which  must  be  endured  at  sea ;  but  the  writer  has 
seen  many  cases  where  the  despondency  from  the 
concussion  of  sound  even,  as  well  as  the  other  causes 
before  mentioned,  was  almost  as  great  as  could  be 
endured. 

Where  so  many  conditions  favor  the  occurrence  of 
sea-sickness,  it  is  scarcely  to  be  hoped  that  any  spe- 
cific cure  will  ever  be  found.  In  the  writer's  own 
experience,  the  nitrite  of  amyl,  properly  employed, 
has  often  been  found  to  relieve  some  of  the  more 
disagreeable  symptoms,  through  its  influence  on  the 
vaso-motor  system.  Samuel  Sexton. 

New  York,  June  8. 


Two  balloon-voyages. 

The  two  hundred  and  fiftieth  anniversary  of  the 
founding  of  the  city  of  Providence,  B.I.,  afforded  an 
opportunity  for  making  meteorological  observations 
in  the  free  air.  Mr.  Hazen  of  the  signal  office,  Wash- 
ington, D.G.,  volunteered  his  services,  and  was  ac- 


cepted. On  June  24,  with  a  light  east-north-east 
breeze  and  a  gentle  rain,  the  balloon  Oity  of  Boston 
left  Providence  at  5.35  in  the  afternoon.  There 
were  four  persons  on  board,  which  made  it  a  little 
crowded ;  but  by  leaning  out  of  the  basket  it  was 
found  possible  to  make  the  observations,  which  con- 
sisted chiefly  in  readings  of  an  aneroid  barometer,  a 
sling  psychrometer,  and  a  watch.  The  balloon  passed 
over  Fishville,  Hope,  Coventry  Centre,  and  West 
Greenwich,  R.I.,  and  landed  in  the  tree-tops  of  Volun- 
town,  Conn.,  at  a  little  after  7.30.  The  temperature, 
on  leaving  the  earth,  was  60°.2,  and  at  no  part  of  the 
voyage  did  it  reach  a  point  below  56°.  7.  The  highest 
point  reached  was  850  feet,  at  6.43.  An  interesting 
observation  on  this  voyage  was  the  continual  rising 
and  falling  of  the  balloon  without  the  expenditure 
of  ballast.  This  was  partly  due  to  the  following  : 
1.  A  momentum  acquired  by  the  balloon  was 
checked  when  the  drag-rope  (about  seven  hundred 
feet  long)  left  the  earth.  Then  the  balloon  began 
to  descend  till  sufficient  weight  of  the  rope  on  the 
ground  gave  it  enough  buoyancy  to  rise :  this,  in 
turn,  was  counterbalanced  as  before.  2.  A  rise  in 
the  balloon  was  accompanied  by  a  slight  fall  in  tem- 
perature :  this  affected  the  gas,  and  gave  it  less 
buoyancy.  On  the  other  hand,  a  fall  brought  the 
balloon  into  warmer  air,  which  had  a  tendency  to 
reverse  the  former  effect. 

On  June  25  the  veteran  aeronaut,  James  Allen  of 
Providence,  B.I.,  and  Mr.  Hazen,  made  a  voyage, 
starting  from  the  landing-place  of  the  night  previous. 
The  air  was  perfectly  still,  and  while  there  was  no 
rain  falling,  yet  the  appearance  of  a  heavy  fog  or 
mist  hung  rather  low  on  the  hillsides.  It  was  im- 
possible to  discern  any  motion  in  this  mist  or  in 
clouds  above  it. 

The  start  was  made  at  7.44  in  the  morning,  the  air 
temperature  being  61°.3.  It  was  decided  to  make  as 
high  an  ascent  as  possible.  The  earth  was  lost  sight 
of  at  about  1,160  feet.  The  lowest  temperature  in 
the  cloud  was  58°. 3,  at  1,670  feet :  and  from  this 
point  it  rose  rapidly  to  65°.6,  at  2,450  feet.  The 
highest  point  reached  was  9,780  feet,  at  9.18,  with  a 
temperature  of  48°.  Having  been  out  of  sight  of 
land  more  than  an  hour,  and  the  proximity  to  sea 
being  rather  olose,  it  was  deemed  prudent  at  this 
point  to  make  a  descent,  which  was  done  with  great 
rapidity ;  the  basket  striking  the  earth  with  some 
force,  having  fallen  the  9,700  feet  in  thirteen  min- 
utes, or  at  the  rate  of  twelve  feet  per  second.  The 
balloon  landed  within  about  two  and  one-half  miles 
of  the  point  from  which  the  ascent  of  the  previous 
day  was  made.  The  temperature  at  landing  was 
64°.2,  with  a  gentle  north-east  wind.  At  a  height  of 
about  8,400  feet  the  shadow  of  the  balloon  was  seen 
upon  the  clouds,  with  two  rainbow-colored  rings 
about  it.  Besides  the  interesting  observations  of 
temperature,  indicating  a  rise  of  over  eight  degrees 
in  an  ascent  of  eight  hundred  feet,  and  showing  that 
just  at  the  top  of  the  cloud  the  temperature  was  ab- 
normally high,  there  were  also  observations  on  the 
direction  of  the  balloon  above  the  clouds.  It  has 
been  usually  considered  that  above  the  clouds  it  is 
impossible  to  tell  any  directions.  It  was  found,  on 
throwing  over  dried  leaves,  that  they  took  a  definite 
direction  as  shown  by  the  compass,  and  afterward 
it  was  found  that  the  balloon  was  moving  in  the 
direction  which  was  indicated  by  the  observer,  or 
slower  than  the  leaves.  At  the  time  this  observation 
was  made,  the  balloon  was  slowly  rising,  and  it 
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would  seem  always  possible  to  ascertain  the  direc- 
tion under  these  circumstances.  The  clouds  pre- 
sented a  magnificent  spectacle,  and  seemed  like 
gigantic  billows  upon  a  boundless  ocean.  The  sun 
was  very  hot  indeed,  and  every  effort  was  made  to 
observe  a  rising  motion  in  the  cloud,  but  entirely 
without  success.  Observations  of  humidity  were 
made  with  a  sling  wet  bulb,  and  the  air  temperature 
by  a  thermometer  with  a  bulb  about  two  millimetres 
in  diameter.  All  the  experiences  indicated,  that, 
with  modern  appliances  of  drag-rope  and  anchor, 
ballooning  is  entirely  safe,  and  is  especially  adapted 
for  researches  in  the  free  air,  which  are  so  very  im- 
portant at  the  present  stage  of  the  science  of  meteor- 
ology. H.  A.  Hazen. 
Washington,  Aug.  13, 1880. 


The  freezing-point  of  sea-water. 

I  submit  the  following  as  the  result  of  several  very 
careful  determinations  of  the  freezing-point  of  sea- 
water,  made  at  North  Bluff,  Hudson  Strait  (lati- 
tude 62°  33'  45"  north,  longitude  70°  41'  15'  west). 

The  situation  of  the  place  of  observation  was 
within  an  inlet,  at  about  a  mile  from  its  mouth,  into 
which  the  waters  of  the  strait  had  unlimited  access. 
A  stream  twenty  feet  wide  discharged  into  the  inlet 
at  its  hea4i  two  miles  away. 

The  determinations  were  made  on  March  4,  1886, 
when  the  temperature  of  the  air  was  — 12°. 6  F.,  in 
the  following  manner  :  — 

A  hole  about  four  feet  square  having  been  cut 
through  the  ice  (2.85  feet  thick),  the  water  within  it 
was  thoroughly  agitated  by  stirring  from  below,  and 
during  the  actual  operation  slightly  agitated.  The 
thermometer  was  held  nearly  horizontally,  the  bulb 
slightly  lower  than  the  rest  of  the  instrument,  just 
below  the  surface  of  the  water.  When  the  ice  film 
began  to  form  at  the  surface  of  the  water,  the  cor- 
rected reading  of  the  thermometer  (Negretti  and 
Zambra,  No.  0.  3456)  was  26°. 7  F.,  at  which  point  it 
remained  stationary  ;  so  that,  under  the  conditions  I 
have  mentioned,  the  freezing-point  of  sea-water  is 
26°. 7  F.,  —  a  point  very  much  lower  than  that  usual- 
ly accepted  as  its  freezing-point,  and  differing  from 
it  in  a  direction  contrary  to  what  we  should  have  ex- 
pected from  the  generally  accepted  assumption  that 
northern  waters  are  of  less  specific  gravity  than  more 
equatorially  situated  waters. 

It  would  have  added  to  the  value  of  the  result  had 


I  obtained  the  specific  gravity  of  the  water  at  the 
time.  Later,  when  I  thought  to  have  done  so,  un- 
avoidable circumstances  prevented  my  doing  so. 

I  might  add  that  a  similar  determination  was  made 
on  the  opposite  shore  of  the  strait  with  a  very 
closely  agreeing  result.  W.  A. 

The  Quebec  observatory,  June  7. 


The  scientific  swindler  again. 

The  following  from  one  of  the  local  papers  here 
will  show  that  the  peculiar  person  who  has  repeat- 
edly been  shown  up  in  Science  is  still  at  large  and 
at  work :  at  least,  I  presume  he  is  the  same  person, 
since  it  is  unlikely  that  there  is  more  than  one  such 
perverse  genius  abroad.  This  time  he  turns  up  as  a 
deaf-mute,  attached  to  the  Smithsonian,  and  named 
•  K.  M.  Vasile.' 

"The  Syracuse  (N.  Y.)  Herald  says,  'A  highly 
educated  man,  who  appeared  to  be  deaf  and  dumb, 
and  who  represented  himself  to  be  an  attache  of  the 
Smithsonian  institution  at  Washington,  came  here 
eight  or  ten  days  ago,  and  succeeded  in  ingratiating 
himself  into  the  confidence  of  Prof.  W.  A.  Brown- 
ell  of  the  high  school,  and  of  other  scientific  gentle- 
men. He  gave  his  name  as  R.  M.  Tasile.  It  took 
him  but  a  short  time  to  prove  himself  a  master  of 
geology,  mineralogy,  and  chemistry,  and  his  pro- 
ficiency in  those  sciences  lent  color  to  his  representa- 
tion that  he  had  oome  here  to  investigate  the  rocks 
and  minerals  of  Onondaga  county,  and  also  to  get 
together  material  for  a  report  on  its  fishes.  Profes- 
sor Brownell  obtained  from  him  for  a  mere  trifle  a 
rare  and  valuable  scientific  work,  and  for  one  dollar 
and  twenty-five  cents  got  a  promise  from  him,  that, 
upon  his  return  to  Washington,  he  would  send  on  a 
set  of  trilobites.  Having  thus  won  the  confidence 
of  the  professor,  he  began  to  talk  of  exchanging 
specimans  with  his  new-made  friend;  but  his  offers 
excited  suspicion,  and  an  inquiry  sent  by  telegraph  to 
Washington  brought  back  the  information  that  Vasile 
was  not  in  the  government's  employ.  Soon  afterward 
the  man  disappeared,  and  he  has  not  been  heard 
from  since.  He  left  a  board-bill  at  the  Kingsley 
House,  and  the  impression  prevails  there  that  he 
only  pretended  to  be  deaf  and  dumb.  His  scheme  is 
apparently  to  borrow  books  and  scientific  specimens 
in  one  town,  and  dispose  of  them  in  another.' " 

Elliott  Couss. 
Smithsonian  Inst,  June  8. 


CROSBY'S  VITALIZED  PHOSPHITES 

Composed  of  the  Nerve-giving  Principles  of  the  Ox  Brain  and  the  Embryo  of  the  Wheat  and  Oat. 
Is  a  standard  remedy  with  physicians  who  treat  nervous  or  mental  disorders. 
The  formula  is  on  every  label.     As  it  is  identical  in  its  composition  with 
brain  matter  it  is  rapidly  absorbed  and  relieves  the  depression  from  mental 
efforts,  loss  of  memory,  fatigue  or  mental  irritability. 

Sleeplessness,  irritation,  nervous  exhaustion,  inability  to  work  or  study 
is  but  Brain  Hunger,  in  urgent  cases  Brain  Starvation.  It  aids  in  the 
bodily  and  wonderfully  in  the  mental  development  of  children.  It  is  a  Vital 
phosphate,  not  a  laboratory  phosphate  or  soda  water  absurdity. 

56  W.  25th  St.,  N.  Y.       For  sale  by  Druggists,  or  by  Mail,  $1. 
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ORIGIN  OF  PUEBLO  ARCHITECTURE. 

Neably  twenty  years  ago,  Lewis  H.  Morgan 
called  attention  to  tbe  false  views  of  aboriginal 
American  civilization  then  current.    His  remarks 
were  intended  to  apply  particularly  to  the  higher 
cultures  of  Mexico  and  Central  America,  which 
had  always  been  interpreted  through  the  medium 
of  the  glowing  accounts  of  the  Spanish  conquerors, 
who  saw  in  every  institution  some  parallel  to  their 
own  customs.  The  resulting  exaggerated  views  of 
Indian  culture  have  thrown  a  reflected  light  upon 
the  architectural  remains  of  the  south-west.     The 
deserted  pueblos  scattered  over  a  large  portion  of 
New  Mexico  and  Arizona,  and  extending  far  into 
Utah  and  Colorado,  have  been  linked  with  the 
name  of  Montezuma  and  the  Aztecs  by  the  early 
pioneers ;  and  the  fact  that  our  first  knowledge  of 
these  remains  reached  us  through  such  sources 
doubtless  had  much  influence  in  fixing  erroneous 
ideas  of  the  ancient   builders.    These  deserted 
groups  of  carefully  built  stone  houses,  occurring 
in  the  midst  of  desert  solitudes,  appealed  strongly 
to  the  imaginations  of  the  early  explorers,  and 
stimulated  their  fancy  to  reconstruct  an  elaborate 
civilization,  and  to  connect  the  remains,  on  such 
slender  basis,  with  their  vague  notions  of  the  'Az- 
tecs* and  other  mysterious  peoples.     This  early 
implanted  bias  has  caused  the  invention  of  many 
ingenious  theories  concerning  the  origin  and  dis- 
appearance of  the  builders  of  the  ancient  pueblos. 
They  have  been  regarded  as  a  remarkably  ad- 
vanced people,  who  were  swept  from  the  face  of 
the  earth  by  some  mighty  catastrophe.     Their 
'  buildings '  have  been  said  to  '  equal  any  in  the 
United  States,  if  we  except  the  Capitol ;  *  and  many 
more  equally  absurd  extravagances  have    been 
uttered  in  connection  with  the  ruined  houses  of 
the  ancestors  of  the  present  Pueblo  Indians. 

The  work  of  the  bureau  of  ethnology  in  our 
south-western  territories  has  included  an  examina- 
tion of  a  great  many  of  these  ruins,  and  a  com- 
parison with  tbe  existing  pueblos.  In  connection 
with  the  latter  portion  of  the  work,  many  tradi- 
tions bearing  on  the  occupancy  of  the  ruins  by 
their  ancestors  have  been  secured  from  the  pres- 
ent Pueblo  tribes,  connecting  them  clearly  both 
with  many  of  tbe  old  village  ruins  and  with  the 
cliff-dwellings.  A  number  of  these  ruins  are 
the  remains  of  villages  that  have  actually  been 


occupied  within  the  historic  period.  Both  the 
architectural  and  traditional  evidence  are  wholly 
in  accord  in  establishing  a  continuity  of  descent 
from  the  ancient  Pueblos  to  the  present  time, 
many  of  the  present  tribes  being  made  up  of  the 
more  or  less  scattered  but  inter-related  descend- 
ants of  clans  who  in  former  times  occupied  the 
villages  whose  remains  are  looked  upon  to-day  as 
the  homes  of  '  Aztec  colonies,'  etc. 

The  complete  adaptation  to  the  peculiar  environ- 
ment displayed  by  this  system  of  architecture 
would  indicate  that  it  had  long  been  practised 
under  the  same  conditions  that  now  prevail  in 
this  region,  and  which  still  affect  the  building- 
methods  of  the  modern  Pueblo  Indians.    A  vast 
number  of  these  pueblos  have  been  constructed  of 
the  tabular  sandstone  found  in  natural  quarries 
at  the  bases  of  hundreds  of  cliffs  throughout  these 
tablelands.    This  stone  naturally  breaks  into  small 
pieces  of  regular  form,  suitable  for  use  in  the  sim- 
ple masonry  of  the  pueblos  without  any  previous 
artificial  treatment.    The  walls  themselves  give 
an  exaggerated  idea  of  the  regularity  of  tbe  com- 
ponent stones,  owing  to  the  care  and  neatness 
with  which  these  are  placed.    The  photographs 
taken  in  connection  with  the  bureau's  work  among 
the  ruins  show  clearly  that  the  material  of  the 
walls  was  not  nearly  so  regular  as  the  appearance 
of  the  finished  masonry  would  suggest,  but  that 
this  finish  depended  on  the  careful  selection  and 
arrangement  of  the  fragments,  with  the  best  face 
of  each  stone  placed  outwards.    In  the  case  of 
some  of  the  best-finished  masonry,  the  photo- 
graphs indicate  that  the  core  of  the  wall  has  been 
laid  up  with  the  larger  and  more  irregular  stones, 
and  the  surface  afterwards  brought  to  a  finish  by 
carefully  filling  in  and  chinking  the  joints  with 
smaller  stones  and  fragments,  sometimes  not  more 
than  a  quarter  of  an  inch  thick ;  the  whole  sur- 
face finally  being  reduced  to  a  uniform  face  by 
rubbing  the  wall  with  a  slab  of  sandstone. 

Although  many  details,  both  of  construction 
and  arrangement,  display  a  remarkable  adaptation 
to  the  physical  character  of  the  country,  yet  the 
influence  of  physical  environment  alone  would  not 
suffice  to  produce  the  architectural  type  under 
consideration.  Another  element  is  necessary  to 
give  point  and  direction  to  such  influence,  in  order 
to  develop  the  results  we  find.  This  element  was 
the  necessity  for  defence.  There  are  many  evi- 
dences that  the  Pueblo  population  of  these  south- 
western tablelands  have  been  subjected  to  th« 
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more  or  lees  continuous  operation  of  this  defensive 
motive  throughout  the  period  of  their  occupation 
of  this  territory.  A  strong  and  independent  race 
of  people,  who  had  no  invasions  of  stronger  foes 
to  fear,  would  have  been  necessarily  influenced  by 
the  environment  to  the  extent  of  using  the  excep- 
tional materials  offered,  and  would  have  pro- 
gressed in  perfecting  their  lodges  ;  but  the  motive 
for  building  clusters  of  rectangular  cells  —  the  in- 
itial point  of  departure  in  the  development  of  the 
pueblo  system  —  would  not  have  been  encountered. 
The  crowding  of  many  habitations  within  the  nar- 
row limits  of  a  small  cliff-ledge  or  other  restricted 
site,  bringing  about  the  rectangular  room-cluster, 
would  most  likely  have  been  due  to  the  impera- 
tive conditions  imposed  by  this  necessity  for  de- 
fence. Tbe  character  of  many  sites  occupied  is 
not  such  as  would  be  selected  voluntarily  by  a 
people  in  a  low  grade  of  culture,  and  the  choice  of 
such  places  as  homes  must  have  been  largely  com- 
pulsory. 

The  general  outlines  of  the  development  of  this 
system,  wherein  the  ancient  builders  were  stimu- 
lated to  the  best  use  of  the  exceptional  materials 
about  them  both  by  tbe  difficult  conditions  of 
their  semi-desert  environment  and  by  the  necessity 
for  constant  watchfulness  and  protection  against 
their  neighbors,  can  be  traced  in  its  various  stages 
of  growth  from  the  primitive  conical  lodge,  and 
culminating  in  the  large  communal  village  of  a 
single  many-storied  building,  such  as  we  find  on 
the  Chaco  and  also  in  the  homes  of  some  of  the 
present  Pueblo  tribes.  Yet  the  various  steps  have 
followed  from  a  very  simple  and  direct  use  of  such 
material  as  was  immediately  at  hand,  with  grad- 
ually improving  methods  of  employing  the  same, 
as  the  experience  derived  from  frequent  experi- 
ments in  building  taught  them  to  more  fully  uti- 
lize local  facilities,  the  builders  doing  the  best  they 
could  with  the  materials  at  hand.  In  all  cases 
such  material  was  derived  from  the  nearest  avail- 
able source ;  and  the  occasional  variations  in  the 
quality  of  the  finished  work  were  usually  due  to 
variations  in  the  quality  of  the  stone  near  by,  or 
other  local  features. 

The  results  accomplished  attest  the  patient  and 
persistent  industry  of  the  ancient  builders,  but  the 
work  does  not  display  any  evidence  of  great  skill 
in  construction  or  in  the  preparation  of  the 
material. 

The  same  semi-desert  environment  that  fur- 
nished such  an  abundance  of  material  for  the 
ancient  builders,  also,  from  its  difficult  and  inhos- 
pitable character  and  the  constant  variations  in 
the  water-supply,  furnished  the  conditions  for 
compelling  the  frequent  use  of  this  material ;  and 
this  was  a  most  important  factor  in  bringing  about 


the  degree  of  advancement  in  the  building  art  that 
was  attained.  At  the  present  day,  constant  local 
changes  occur  in  the  water  sources  of  these  arid 
tablelands,  while  the  general  character  of  the 
climate  remains  unchanged. 

The  pueblo  system  of  construction,  then,  may 
be  regarded  as  the  product  of  the  defensive 
motive,  operating  through  an  environment  that 
furnished  at  the  same  time  both  an  abundance  of 
suitable  building-material  and  the  climatic  con- 
ditions that  compelled  its  very  frequent  employ- 
ment. 

The  comparative  abeyance,  within  the  past  few 
years,  of  the  defensive  motive,  which  has  been 
such  an  important  element  in  the  evolution  of  this 
building  system,  has  left  its  impress  on  the  more 
recent  architecture.  Even  after  the  long  practice 
of  the  system  has  rendered  it  somewhat  fixed, 
comparative  security  from  attack  by  their  neigh- 
bors has  caused  many  of  the  Pueblo  Indians  to 
recognize  the  inconvenience  of  a  system  of  dwell- 
ings in  such  large  clusters,  and  on  sites  difficult 
of  access,  while  the  sources  of  their  subsistence 
are  necessarily  sparsely  scattered  over  large  areas. 
This  is  noticeable  in  the  construction  of  single 
houses  of  small  size  at  quite  a  distance  from  the 
main  villages,  the  motive  of  greater  convenience 
to  crops,  flocks,  water,  etc.,  being  allowed  to  oat- 
weigh  the  defensive  motive. 

The  greater  security  of  the  Pueblos  as  the  conn- 
try  comes  more  fully  into  the  hands  of  Americans, 
has  resulted  also  in  the  much  more  careless 
methods  of  construction,  as  well  as  of  arrange- 
ment, that  characterize  the  modern  examples  as 
compared  with  the  ancient 

It  seems  altogether  likely,  that,  as  time  goes  on, 
the  system  of  building  a  great  number  of  rec- 
tangular rooms  in  many-storied  clusters  will  be 
gradually  abandoned  by  these  people,  in  the  absence 
of  the  defensive  motive  that  bound  them  together 
and  was  the  compulsory  cause  of  such  construc- 
tion ;  and  a  more  convenient  system  of  scattered 
small  houses,  located  near  springs  and  fields,  will 
take  its  place,  thus  again  returning  to  a  plan  of 
living  that  must  have  prevailed  at  one  period  in 
the  past  evolution  of  the  pueblo,  prior  to  the 
clustering  of  a  great  many  rooms  into  one  large 
defensive  village. 

The  apparently  distinct  line  of  separation  be- 
tween the  Pueblo  Indians  and  the  neighboring 
tribes  gradually  becomes  less  clearly  defined  as 
further  investigation  makes  both  sides  better 
known  and  reveals  many  connecting  links.  Mr. 
Cushings  exhaustive  study  of  Pueblo  social, 
political,  and  religious  systems  has  clearly  estab- 
lished their  essential  identity  with  those  of  other 
tribes.    In  the  sphere  of  the  arts,  where  tbe  wid- 
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est  discrepancies  apparently  occur,  it  is  found, 
that,  by  tracing  the  development  of  each  branch 
of  Pueblo  art  by  means  of  its  own  internal  evi- 
dence of  the  successive  periods  of  growth  through 
which  it  has  passed,  we  establish  its  continuous 
evolution  from  the  simplest  beginnings.  Mr.  W. 
H.  Holmes  has  clearly  shown  how  the  ceramic  art 
of  these  peoples  has  naturally  developed  from  the 
simplest  sources,  and  such  as  were  more  or  less 
common  to  most  of  the  American  aborigines  in  a 
comparatively  low  stage  of  culture.  In  the  case 
of  their  architecture,  a  similar  derivation  from 
very  primitive  forms  can  be  traced.  The  builders 
gradually  learned  to  utilize  their  environment, 
and  perfect  the  system,  until  it  culminated  in  the 
many-storied  fortress-pueblo  of  a  single  building 
(such  as  the  ruined  pueblos  of  the  Chaco);  yet 
these  highest  achievements  of  their  art  in  build- 
ing contain  within  themselves  a  record  that  these 
people  at  one  time  dwelt  in  simple  circular  lodges, 
such  as  were  common  to  many  American  tribes  at 
the  period  of  their  discovery. 

Victor  Mindbleff. 


GEOLOGY  OF  NEW  JERSEY. 

Under  the  wise  and  efficient  management  of 
Professor  Cook,  the  very  modest  annual  appropri- 
ation of  the  geological  survey  of  New  Jersey  is 
made  to  yield,  year  by  year,  substantial  contribu- 
tions to  the  geology  of  the  state.  The  report  for 
1886  shows  that  the  admirable  topographic  survey 
of  New  Jersey,  carried  on  by  the  state  in  co-opera- 
tion with  the  17.  S.  geological  and  coast  and  geo- 
detic surveys,  is  approaching  completion.  It  is 
being  published  on  a  scale  of  one  mile  to  the 
inch  ;  and  the  sheets  for  the  northern  part  of  the 
state,  which  were  issued  some  time  ago,  have 
been  generally  accepted  as  the  finest  piece  of  carto- 
graphic work,  for  so  large  an  area,  that  has  been 
done  in  this  country.  They  are  in  constant  de- 
mand for  all  the  uses  requiring  an  accurate  hori- 
zontal and  vertical  delineation  of  the  surface  of 
the  country,  from  laying  out  water-works  and 
railroads  to  arranging  bicycle  tours. 

In  view  of  the  substantial  benefits  already  ac- 
cruing from  this  map  before  its  completion,  the 
wisdom  and  practical  importance  of  such  work 
cannot  be  questioned ;  and  it  is  to  be  hoped  that 
other  states  will  hasten  to  profit  by  New  Jersey's 
enlightened  example. 

The  results  of  this  topographic  survey  are  to  be 
used,  on  a  reduced  scale,  as  the  basis  of  a  new 
geological  map  of  the  state. 

In  the  purely  geological  part  of  this  volume, 
Dr.  Britton's  chapter  on  the  crystalline  or  primi- 
tive rocks  of  New  Jersey  occupies  a  prominent 


place.  Three  conformable  groups  are  recognized  : 
1.  Massive  group,  composed  chiefly  of  indistinctly 
bedded  syenitic  and  granitic  or  gneissic  rocks,  and 
probably  equivalent  to  the  Ottawa  gneiss  or  lower 
Lauren tian  of  Canada  ;  2.  Iron  (magnetite)  bear- 
ing group,  embracing  a  great  variety  of  gneissic 
and  schistose  strata  poor  in  white  mica,  sparry 
limestone  and  dolomite,  with  graphite  and  serpen- 
tine, and  bedded  deposits  of  magnetite,  franklin- 
ite,  and  other  ores  (this  group  agrees  well  with  the 
Grenville  series  or  upper  Laurentian  of  Canada) ; 
8.  Gneissic  and  schistose  group,  including  biotite 
and  garnetiferous  gneisses,  mica,  hornblende,  talc, 
tremolite,  cyanite,  chlorite,  and  other  schists ;  vein 
granite,  bedded  diorite,  and  impure  limestone  and 
serpentine.  This  group  resembles  Dr.  Hunt's 
Montalban  system  ;  and,  since  it  is  conformable 
with  the  iron-bearing  group,  the  view  is  advanced 
that  the  Montalban  may  be  simply  an  upper  divis- 
ion of  the  Laurentian.  It  is  interesting  to  note 
here  that  other  students  of  the  great  Appalachian 
belt  of  crystalline  strata  have  been  led  to  propose 
more  or  less  similar  re-arrangements  of  the  crys- 
talline terrenes,  all  of  which  goes  to  show  the  ex- 
tremely unsettled  state  of  eozoic  geology.  Dr. 
Britton  introduces  a  series  of  sections  to  show  that 
the  same  conformable  sequence  of  his  three  groups 
obtains  in  all  parts  of  the  highland  district ;  but 
in  view  of  the  massive  character  of  the  first  group, 
and  the  general  paucity  of  outcrops  at  critical 
points,  this  view  can  scarcely  be  regarded  as  defi- 
nitely established. 

It  has  long  been  known  that  the  rocks  of  the 
highlands,  like  those  of  the  Appalachian  belt  gen- 
erally, are  involved  in  a  series  of  closely  appressed 
folds  the  axial  planes  of  which  are  usually  inclined 
at  a  high  angle  to  the  south-east.  This  report, 
however,  brings  out  more  clearly  than  ever  before, 
another  important  feature  of  these  folds ;  viz., 
that  their  axes  are  not  horizontal,  but  are  inclined 
at  an  average  angle  of  thirty  degrees  to  the  north- 
east. Since  the  pitch  of  the  folds  is  always  in  the 
same  direction,  this  involves  a  series  of  transverse 
faults  with  the  uplift  on  the  north-east ;  and  more 
or  less  important  examples  of  such  faults  have  al- 
ready been  observed,  especially  in  the  iron-mines. 

Among  the  paleozoic  strata  of  this  region,  none 
are  more  interesting,  or  have  proved  more  puz- 
zling to  geologists,  than  the  red  conglomerate  and 
associated  limestone  and  slate  composing  the  Green 
Pond  Mountain  Range.  In  the  earlier  reports  of 
the  survey  these  were  referred  to  the  Potsdam, 
Trenton,  and  Hudson  River  groups.  The  later  in- 
vestigations, however,  have  resulted  in  the  accu- 
mulation of  proof,  both  stratigraphical  and  paleon- 
tological,  that  these  rocks  belong  much  higher  in 
the  scale  ;  the  red  conglomerate  being  the  equiva- 
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lent  of  the  Oneida,  the  horizon  to  which  Mather 
referred  it  forty  years  ago,  the  limestone  being 
clearly  of  lower  Helderberg  age,  while  the  slates 
are  shown  to  belong  to  the  Hamilton  group.  The 
Medina,  Oriskany,  and  coniferous  groups  are  also 
recognized  here,  and  the  entire  thickness  of  this 
great  outlier  is  estimated  at  2,750  feet. 

Perhaps  no  formation  in  this  country,  equally 
simple  in  origin  and  structure,  has  provoked  so 
much  discussion  as  the  triassic  of  the  Atlantic  sea- 
board. The  principal  problems  which  it  presents, 
it  is  well  known,  are  the  monoclinal  dips  of  the 
strata,  and  their  exact  relations  to  the  associated 
masses  of  trap.  As  regards  the  first,  geologists 
are  now  pretty  generally  satisfied  that  the  uniform 
inclination  of  the  beds  is  not  due  to  their  original 
deposition  on  a  sloping  surface,  but  to  faulting  or 
some  similar  subsequent  disturbance.  But,  while 
the  studies  of  Prof.  W.  M.  Davis  on  the  triassic  of 
the  Connecticut  valley  have  greatly  strengthened 
the  view  that  the  trap  sheets  of  that  region  are 
mainly  contemporaneous  lava-flows,  regularly  in- 
terstratified  with  the  sandstones,  Professor  Cook 
is  unable  to  accept  this  explanation  for  the  trap 
ranges  of  New  Jersey,  holding  that  they  are  main- 
ly intrusive  and  subsequent  to  both  the  deposition 
and  disturbance  of  the  sandstone.  It  is  satisfac- 
tory, however,  to  observe  that  both  observers  are 
obliged  to  qualify  the  expressions  of  their  views 
by  using  the  word  '  mainly,'  which  really  makes 
the  difference  one  of  degree  only  ;  and  it  may 
very  well  be  that  the  trap  is  more  generally  intru- 
sive in  the  one  field  than  in  the  other,  or  the  ex- 
posures of  the  trap  may  be  more  favorable  for 
showing  its  intrusive  aspect  in  New  Jersey  and  its 
contemporaneous  aspect  in  New  England. 

The  surface  geology  is  described  under  the  heads 
of  '  glacial  drift *  and  '  yellow  gravel.'  The  former 
characterizes  the  surface  of  the  northern  quarter 
of  the  state,  and  the  latter  of  the  southern  three- 
quarters.  The  problems  of  the  age  and  origin  of 
the  yellow  gravel  are  discussed  at  some  length, 
but  not  satisfactorily  solved. 

The  concluding  chapters  on  economic  geology 
treat  of  the  iron  and  zinc  mines,  the  cretaceous 
and  tertiary  marl-beds,  water-supply,  and  drainage. 


CHALLENGER  REPORT. 

Three  enormous  volumes,  aggregating   over 

eighteen  hundred  pages  and  one  hundred  and 

forty  plates,  represent  the  contribution  of  the 

Challenger  expedition  to  the  scientific  knowledge 

of  this  attractive  group.    The  reporter,  Prof.  E. 

Haeckel  of  Jena,  has  devoted  some  ten  years  to 

Report  of  the  toientific  result*  of  the  exploring  voyage  of 
the  Challenger.  VoL  xrili. :  Radlolarla.  London,  Govern- 
ment   4°. 


the  study  of  the  collection,  and  his  work  forms 
the  largest  single  report  of  the  whole  series. 

The  Challenger  expedition  found  Radiolaria 
universally  distributed  throughout  the  ocean,  and 
their  skeletons  nearly  equally  wide-spread  over  its 
bottom  ;  their  relative  abundance  and  species  dif- 
fering in  different  localities,  and  these  differences 
being  correlated  with  some  of  the  most  interesting 
and  intricate  problems  of  general  oceanography. 
It  was  fortunate,  as  observed  by  Dr.  Murray,  that 
60  distinguished  a  naturalist  should  have  been 
willing  to  undertake  a  task  so  laborious  and 
lengthy  as  the  examination  of  the  thousands  of 
minute  forms  obtained  by  the  Challenger.  Pro- 
fessor Haeckel,  as  will  be  seen  by  the  most  cur- 
sory examination  of  the  plates,  was  extremely 
fortunate  in  having  the  co-operation  of  Mr.  Adolf 
Giltsch,  who  made  all  the  drawings  of  the  sixteen 
hundred  new  «  species'  figured  for  the  report 

The  Radiolaria  are  marine  rhizopods,  whose  uni- 
cellular body  always  consists  of  two  parts,  —  an 
outer  calymma,  which  has  no  nucleus  and  from 
which  the  pseudopodia  extend;  and,  separated 
from  this  by  a  membrane,  an  inner  capsule  with 
one  or  more  nuclei,  serving  as  the  special  organ  of 
reproduction  and  general  organic  centre.  Diges- 
tion and  relations  with  the  outer  world  in  general 
are  attended  to  by  the  calymma,  and  the  distin- 
guishing feature  of  the  class  is  furnished  by  the 
constant  capsule- membrane  separating  the  two  lay- 
ers. The  radiolarians  are  usually  furnished  with 
a  skeleton  which  presents  the  greatest  beauty  and 
utmost  variety  of  form,  and  is  generally  com- 
posed of  silica,  or,  in  certain  cases  (Acantharia),  of 
an  organic  substance  called  'acanthin.'  The  in- 
dividuals are  usually  single :  in  only  a  small  mi- 
nority are  the  unicellular  organisms  united  in 
colonies  or  caenobia. 

A  systematic  catalogue,  which  forms  the  ter- 
mination of  the  work,  and  includes  all  the  Radio- 
laria known  up  to  1884,  contains  twenty  '  orders,' 
eighty-five  'families,'  seven  hundred  and  thirty- 
nine  '  genera/  and  four  thousand  three  hundred 
and  eighteen  'species.'     It  is  hardly  necessary  to 
say  that  these  groups  have  no  such  value  in  terms 
of  organization  as  those  in  common  use  by  sys- 
tematists  for  higher  groups  of  animals.    Professor 
Haeckers  attitude  toward  systematic  biology  is 
analogous  to  that  of  an  anarchist  toward  the  civil 
law,  and,  like  that,  if  adopted  by  all  naturalists, 
would  be  likely  to  result  in  an  indefinite  number 
of  individual  despotisms.    The  multiplication  of 
names  and  groups,  apart  from  their  value  in  rela- 
tion to  other  organisms,  is  pretty  well  justified  by 
the  enormous  number  of  differentiable  forms  de- 
scribed.   It  is  more  than  probable,  also,  in  the 
absence  of  discriminative  natural  selection  operat- 
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ing  among  these  multitudinous  lowly  organisms, 
that  what  is  recognized  among  higher  animals  as 
specific  differentiation,  cannot  exist,  any  more 
than  among  the  foraminifera.  So,  for  the  pur- 
pose of  marshalling,  in  some  sort  of  order,  the 
chaos  of  individuals,  perhaps  nothing  better  could 
have  been  chosen  than  the  arrangement  adopted. 

The  richest  source  of  the  material  described  is 
the  radiolarian  ooze  of  the  Pacific  Ocean,  the 
remarkable  deep-sea  mud  consisting  chiefly  of 
the  skeletons  of  these  animals.  The  tow-net  also 
yielded  rich  treasures.  Professor  Haeckel  has  also 
included  the  fruit  of  his  own  numerous  journeys 
to  the  Mediterranean  and  the  eastern  Atlantic  as 
well  as  to  the  Indian  Ocean.  Capt.  Heinrich 
Rabbe  of  Bremen  also  contributed  most  important 
material  from  the  Indian  seas ;  and  the  collections 
of  Murray  and  others  on  various  expeditions,  such 
as  the  Knight-errant  and  Triton  voyages,  added  to 
the  total.  The  alimentary  canal  of  various  pelagic 
organisms  and  even  Jurassic  coprolites  have  been 
laid  under  contribution.  Dr.  R.  Teuscher  of  Jena 
has  co-operated  with  the  author  in  his  work: 
among  other  things  he  undertook  the  tedious  mi- 
crometric  measurements,  some  eight  thousand  in 
number,  by  which  the  constancy  of  the  so-called 
specific  forms  was  endeavored  to  be  tested.  The 
result  showed  their  inconstancy,  as  might  be  ex- 
pected. The  conclusion  of  Professor  Haeckel  that 
all  other  organisms  exhibit  a  similar  inconstancy, 
is,  we  believe,  not  in  accordance  with  the  general 
experience  of  naturalists. 

No  description  can  do  justice  to  the  wonderful 
variety  and  beauty  of  these  minute  creatures,  and 
for  fuller  realization  the  reader  must  turn  to  the 
plates  of  what  we  may  properly  call  this  stupen- 
dous undertaking. 


FOURTH  ANNUAL  REPORT  OF  THE  BU- 
REAU OF  ETHNOLOGY. 

The  present  volume,  which  has  just  been  issued, 
contains  the  report  of  the  director  for  1882-83, 
and  some  papers  of  eminent  value.  The  latter 
must  be  reviewed  separately,  and  we  shall  con- 
fine ourselves  to  some  remarks  on  Major  Powell's 
report.  The  broad  basis  on  which  the  researches 
of  the  bureau  are  carried  on  is  due  to  him,  and 
ethnologists  must  be  thankful  for  his  encourage- 
ment of  special  lines  of  study  —  for  instance, 
Mallery's  researches  on  sign-language  and  pictog- 
raphy —  and  of  special  researches  on  certain 
groups  of  tribes,  which  cannot  be  made  without 
the  assistance  and  support  of  a  powerful  institu- 
tion. In  this  respect  the  work  of  the  bureau  is  of 
the  greatest  value,  as  it  puts  an  end  to  the  dilet- 
tanteism  which  formerly  obtained  in  American 
ethnology.    Major  Powell's  attempts  to  gain  the 


co-operation  of  scientists  not  officially  connected 
with  the  bureau  cannot  but  exert  a  wholesome 
and  encouraging  influence  on  American  eth- 
nology. Numerous  valuable  researches  which 
are  included  in  the  reports  of  the  bureau  and  in 
the  contributions  to  North  American  ethnology 
are  proof  of  this. 

Another  important  feature  of  the  work  of  the 
bureau  is  the  broad  and  systematic  plan  by  which 
Major  Powell  carries  on  the  researches  of  the 
bureau.  He  keeps  three  publications  particularly 
in  view.  His  remarks  on  this  subject  are  of  great 
interest.  He  contemplates  the  publication  of, 
"  1°,  a  series  of  charts  showing  the  habitat  of  all 
tribes  when  first  met  by  Europeans,  and  at  subse- 
quent eras ;  2°,  a  dictionary  of  tribal  synonymy, 
which  should  refer  the  multiplied  and  confusing 
titles,  as  given  in  literature  and  in  varying  usage, 
to  a  correct  atid  systematic  standard  of  nomen- 
clature ;  3°,  a  classification,  on  a  linguistic  basis, 
of  all  the  known  Indians  of  North  America,  re- 
maining and  extinct,  into  families  or  stocks. 

"The  order  of  possible  preparation  of  these 
publications  is  the  reverse  of  the  above.  The 
charts  cannot  be  drawn  until  the  tribes,  as  vil- 
lages, confederacies,  and  leagues,  shall  have  been 
resolved  from  multiplicity  and  confusion  into 
identification  and  simplicity.  The  linguistic  classi- 
fication precedes  the  whole  of  the  work,  and  the 
difficulties  attending  it  have  at  times  suspended 
its  satisfactory  progress  until  expeditions  of  re- 
search had  been  sent  forth  to  clear  up  the  ob- 
stacles of  uncertainty  and  ignorance.  Numerous 
publications  of  ethnologic  charts  of  partial  syno- 
nymes  and  of  tentative  classifications  have  ap- 
peared from  various  sources,  but  all  have  been  im- 
perfect and  more  or  less  erroneous.  The  personal 
attention  of  the  director  and  of  all  the  officers  and 
employees  of  the  bureau  has  been  steadily  directed, 
in  addition  to  the  several  branches  of  work  from 
time  to  time  undertaken,  to  presenting  them  in  a 
proper  form.  The  labor  and  study  required  have 
been  beyond  expression,  but  may  be  partially  in- 
dicated by  the  fact  that,  apart  from  the  linguistic 
and  sociologic  problems  involved,  the  mere  me- 
chanical compilation  has  produced  over  twenty 
thousand  cards  of  synonymy.  The  present  condi- 
tion of  this  interconnected  work  is  encouraging/' 
The  publication  of  this  material  will  be  the  first 
sound  basis  of  continued  researches  on  American 
ethnology.  We  do  not  enter  into  the  details  of 
the  field-work  done  by  the  bureau,  as  during  the 
subsequent  years  much  additional  work  has  been 
done,  and  has  become  known  in  its  outlines.  In 
this  respect  it  must  particularly  be  regretted  that 
these  reports,  like  most  other  government  publi- 
cations, are  not  sooner  issued. 
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We  heartily  concur  with  Major  Powell,  in  his 
remarks  on  the  undesirability  of  amateur  col- 
lectors and  travellers.  Unfortunately,  many  ex- 
plorers are  so  little  conversant  with  the  elements 
of  ethnology,  and  so  little  able  to  consider  natives 
from  any  other  point  of  view  than  that  of  our  own 
civilization,  or  to  enter  into  their  methods  of 
thinking,  that  they  do  more  harm  than  good. 
Any  one  who  has  studied  ethnological  literature 
knows  how  true  this  is.  It  is  an  underestimation 
of  private  work,  however,  when  Powell  says, 
"  Experience  has  shown  that  individual  travellers, 
uoguided  and  without  common  system,  have 
failed  to  obtain  the  best  results  in  examining 
members  of  native  tribes  both  as  individuals  and 
as  aggregations."  This  affirmation  is  opposed  to  the 
encouragement  of  private  researches, which  Powell 
has  so  successfully  made  the  policy  of  the  bureau. 
We  do  not  doubt  that  scientists  who  are  supported 
by  the  moral  influence  and  the  means  of  the  bu- 
reau have  better  chances  of  success  than  those  who 
travel  without  such  support ;  but,  as  the  bureau 
of  ethnology  is  not  able  to  carry  out  all  the  field- 
work  that  is  necessary  and  desirable,  researches 
of  scientists  undertaken  outside  of  the  systemati- 
cal plan  of  the  bureau  ought  to  be  welcome. 

We  consider  the  plan  by  which  the  researches 
of  the  bureau  are  carried  on  a  very  successful  one. 
The  principal  idea  is  that  the  phenomena  of  eth- 
nology and  archeology  must  be  studied  from  a 
common  point  of  view,  and  that  a  knowledge  of 
the  former  is  indispensable  for  understanding  the 
latter,  and  that  the  supposition  of  sudden  cata- 
clysms, instead  of  that  of  a  continuous  develop- 
ment, is  only  justified  where  clear  evidence  of 
the  occurrence  of  such  phenomena  can  be  shown. 
The  work  of  the  bureau  is  of  great  importance  not 
only  for  science,  but  also  for  a  successful  method 
of  making  the  Indian  a  useful  member  of  the 
state  and  of  human  society.  We  cannot  press 
upon  him  our  civilization.  A  thorough  knowledge 
of  the  Indian  character  is  necessary  to  reach  satis- 
factory results  in  this  line.  Both  scientists  and 
philanthropists  must  wish  that  the  work  of  the 
bureau  be  carried  on  as  vigorously  as  possible, 
and  that  its  operations  ought  not  to  be  hampered 
by  lack  of  •  means  for  extensive  field-work  and 
publications.  Dr.  Franz  Boas. 


THE  ROTIFJSRA. 

In  our  previous  notice  of  this  work  (vol.  vii. 

p.  402)  we  based  the  favorable  judgment,  which 

we  then  expressed,  upon  the  first  two  parts.     We 

have  now  before  us  the  completed  work,  the  ex- 

The  Rotifera ;  or,  WheeUanimcUcules.  By  C.  T.  Hudson, 
assisted  by  T.  H.  GOSSB,  F.R.S.  Parts  liL-yi.  London, 
Longmans.   8°. 


amination  of  which  strengthens  our  previous 
favorable  opinion.  The  authors  are  not  of  those 
whose  studies  are  prompted  by  an  insatiable 
eagerness  for  knowledge,  but  rather,  it  appears 
to  us,  are  tbey  lovers  of  Nature,  who  seek  the 
closest  intimacy  with  her  to  gratify  their  affec- 
tions. Tbey  are  pleased  to  quote  upon  the  reverse 
of  their  titlepage  Shelley's  lines :  — 

"  Those  viewless  beings, 
Whose  mansion  is  the  smallest  particle 
Of  the  impassive  atmosphere, 
Enjoy  and  live  like  man." 

We  do  not  mean  that  the  characterisation  of 
the  species  is  vague  and  dreamlike.  It  would  be 
difficult  for  a  biologist  to  determine  the  syste- 
matic position  of  Shelley's  '  viewless  beings*  from 
the  poet's  description ;  but  Mr.  Hudson's  are  sci- 
entifically exact,  although  they  are  rendered  in- 
teresting by  the  addition  of  something  of  the  liter- 
ary flavor  that  alone  is  present  in  Shelley's  beau- 
tiful inexactitude.  It  is  this  combination  of 
qualities  which  imparts  a  double  merit  to  Hud- 
son and  Gosse's  monograph,  and  renders  it  accept- 
able and  welcome  alike  to  the  professional  and  to  < 
the  amateur  naturalist. 

The  work  is  a  valuable  contribution  to  science, 
as  every  conscientious  monograph  must  be ;  for 
it  is  indispensable  to  progress  that  we  should  have 
from  time  to  time,  in  regard  to  a  given  subject, 
a  comprehensive  presentation  of  the  accumulated 
knowledge.  A  monograph  of  the  Rotifera  was 
very  much  needed,  for  it  is  twenty-five  years 
since  the  revision  by  Dr.  Arlidge.  To  execute  the 
task  worthily,  it  was  necessary  that  the  many, 
by  no  means  always  rare,  species  which  had  re- 
mained undescribed  should  be  properly  investi- 
gated, so  as  to  be  included  in  the  monograph. 
This  laborious  undertaking  the  authors  have  ac- 
complished. Their  work  contains  more  than  one 
hundred  and  twenty  species  which  were  unrecog- 
nized when  Dr.  Arlidge  wrote  :  nearly  all  of  these 
have  been  added  to  science  by  the  authors  them- 
selves, some  eighty  of  them  by  Mr.  Gosse. 

When  Mr.  Hudson  passes  beyond  his  rtffe  of  ob- 
servation and  description,  and  occupies  himself 
with  problems  of  morphology  and  of  the  affinities 
of  the  Rotifera,  he  is  less  fortunate  than  we  could 
wish.  Thus,  he  says  in  his  preface  that  his  dis- 
covery of  the  remarkable  Pedalion  mirum  "  has 
put  beyond  question  the  fact  that  the  Rotifera,  in 
one  point  at  least,  are  closely  linked  to  the  Arthro- 
poda."  Now,  Pedalion  is  a  true  rotifer,  which  has 
six  limb-like  appendages,  two  of  which  are  on  the 
median  line  (one  being  dorsal,  the  other  ventral), 
and  four  of  which  are  lateral.  The  limbs  have 
terminal  bristles.    These  appendages  impart,  in 
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fact,  something  of  a  Nauplius-like  appearance  to 
the  animal ;  and,  inasmuch  as  the  Nauplius  is  the 
larval  stage  of  certain  Crustacea,  Pedalion  may  he 
said  to  offer  some  resemblance  to  an  arthropod. 
It  must  be  remembered  that  arthropod  limbs  are 
always  symmetrically  disposed,  and  never  occu- 
py a  position  in  the  median  line,  except  as  a 
secondary  modification  resulting  from  the  fusion 
of  two  originally  distinct  limbs  into  one  median 
structure  ;  a9  occurs,  for  example,  in  the  Labium. 
Moreover,  arthropod  limbs  are  the  appendages  of 
segments,  and  are  arranged  in  serial  order  length- 
wise of  the  body  and  by  segments.  In  the  Rotif- 
ers, on  the  contrary,  there  is  and  can  be  no  such 
arrangement,  because  there  are  no  segments.  In 
fact,  we  must  interpret  the  similarity  —  which, 
after  all,  is  imperfect — of  the  limbs  of  Pedalion 
to  those  of  the  Nauplius  as  an  analogy,  and  not 
as  an  homology. 

So,  much  may  be  said  to  indicate  the  limit  be- 
yond which  the  special  merits  of  the  work  do  not 
extend  ;  but  within  those  limits  we  find  a  great 
deal  of  the  best  excellence,  which  abundantly 
justifies  our  congratulating  the  authors  upon  the 
completion  of  their  capital  and  thorough  treatise. 


LETTERS  TO  THE  EDITOR. 
[Continued  from  p.  BOS.] 

The  cause  of  consumption. 

This  subject  is  of  such  great  importance  not  only 
in  the  prevention  but  also  in  the  treatment  of  the  dis- 
ease, that  I  feel  sure  yon  will  permit  me  to  reply  to 
the  important  objection  raised  by  *  Medicos '  to  my 
theory  of  consumption.  In  science  we  proceed  from 
the  known  to  the  unknown.  Now,  we  know  that  the 
constant  inhalation  of  small  particles  produces  con- 
sumption, and  that  they  evidently  reduce  the  breath- 
ing capacity;  and  we  have  produced  experimentally 
the  disease  in  animals  by  simple  confinement,  which 
also  reduces  that  capacity.  Further,  I  have  pro- 
duced consumption  by  reducing  the  breathing  sur- 
face of  the  lungs  below  a  certain  point,  and  I  have 
searched  the  records  in  vain  to  find  a  case  of  consump- 
tion in  which  such  conditions  were  not  present.  The 
tribes  that  are  absolutely  free  from  this  disease  are 
known  to  live  under  conditions  that  tend  to  develop 
the  lungs ;  and  we  see  the  introduction  of  civilization 
amongst  them  —  that  is,  of  conditions  that  tend  to  re- 
duce the  breathing  surface  —  is  followed  by  the 
introduction  of  that  disease.  But,  says  '  Medicos, '  — 
and  I  have  had  the  same  objection  here,  —  that  is  be- 
cause the  bacillus  has  been  introduced.  I  reply, 
apply  the  same  process  of  examination  to  the  bacillian 
theory,  and  it  fails  at  the  very  beginning.  Koch's 
important  experiments —  they  mark  an  epoch  in  the 
knowlegeof  life  —  resulted  in  an  apparent  affirmative 
and  an  absolute  negative.  In  some  animals  he  induced 
consumption,  in  others  he  did  not.  What  is  the  differ- 
ence between  the  two  classes  of  animals?  The  former 
evidently  had  been,  and  were,  subjected  to  conditions 
that  tend  to  reduce  the  breathing  capacity ;  while  the 


latter  had  not  been,  and  were  not,'  subjected  to  suoh 
conditions  to  the  same  extent.  What  followed  the 
stoppage  of  the  ventilating  shafts  of  several  wards  at 
Brompton,  an  outbreak  of  consumption  ?  No.  Erysip- 
elas. In  civilization  we  do  not  know  where  the  ba- 
cillus, so  called,  tuberculosis  is  not,  and  I  am  curi- 
ous to  see  who  will  prove  their  absence  amongst  the 
tribes  that  are  yet  free  from  consumption.  And  while 
the  germicide  treatment  of  the  disease  has  admittedly 
failed,  that  based  upon  this  theory  has,  both  in  the 
experiments  and  in  the  four  cases  to  which  it  has  been 
applied,  proved  completely  successful. 

G.  W.  Hambleton. 
London,  May  25. 


Scandinavian  studies  in  the  United  States. 

The  readers  of  Science  had  their  attention  directed 
to  this  subject  in  a  recent  article  written  by  Daniel 
Kilham  Dodge ;  but  the  writer  of  that  article,  unwit- 
tingly I  suppose,  does  injustice  to  the  Scandinavians 
in  this  country  as  well  as  to  the  work  that  is  so 
nobly  being  carried  on  by  them.  He  also  omits  a 
prominent  university  in  the  north-west  which  is  try- 
ing to  do  what  he  thinks  ought  to  be  done  by  many 
American  colleges.  As  to  the  success  of  such  efforts, 
his  historical  account  has  important  lessons. 

He  states  that  there  is  "a  population  of  107,768 
Scandinavians  in  Minnesota,  and  there  is  not  a  col- 
lege in  which  the  parent  tongues  of  this  great  mass 
of  people  can  be  studied." 

This  might  convey  a  wrong  impression  about  the 
Scandinavians,  if  the  readers  of  Science  were  not  in- 
formed that  duriug  the  year  1886  between  seven  and 
eight  hundred  students  attended  the  Scandinavian 
institutions  of  Minnesota.  True,  these  institutions 
are  not  as  yet  complete  colleges  in  the  American  sense 
of  the  term,  but  the  day  is  not  far  distant  when  some 
will  be  an  equivalent.  Their  object  is  not  degrees,  but 
qualifications.  These  people  have  been  nurtured  by 
European  universitiy  principles,  and  with  university 
men  in  their  midst :  they  are  not  slow  in  fathoming 
the  shallowness  of  a  great  deal  of  the  American  col- 
lege-training. 

Gustavus  Adolphus  college,  situated  at  St.  Peter, 
Minn.,  is  a  flourishing  institution  with  two  hundred 
students,  that  is  lacking  only  one  year  of  having  a 
four-years*  collegiate  course.  One-half  of  the  pro- 
fessorships are  held  by  men  who  are  not  Scandi- 
navians, but  Americans  educated  in  eastern  Ameri- 
can colleges.  Latin,  English,  German,  mathematics, 
and  natural  sciences  are  taught  by  these  professors. 
Augustana  college,  Rock  Island,  111.,  is  another  and 
older  institution,  supported  by  the  Swedes,  which 
has  been  graduating  class  after  class  for  a  period  of 
ten  years.  Persons  holding  a  diploma  from  this  lat- 
ter institution  are  admitted  into  the  University  of 
Upsala  without  examination.  A  goodly  number  of 
the  professors  are  also  American  college-bred  men. 
Within  recent  years  a  most  promising  educational 
work  was  begun  by  the  Swedes  at  Lindsborg,  Kan. 
During  the  past  year,  over  three  hundred  students 
attended  the  different  departments  of  Bethany  college 
and  Normal  institute,  and  at  the  coming  commence- 
ment they  will  dedicate  an  elegant  and  large  college- 
building. 

The  Swedes  and  the  Norwegians  are  alive  on  educa- 
tional matters,  and  their  influence  is  and  will  con- 
tinue to  be  felt  in  this  country.    They  are  Swedes 
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and  Norwegians,  and  no  one  can  blame  them  if  they 
desire  their  children  to  be  educated  in  a  way  that 
they  can  appreciate  it ;  and,  if  the  Americans  can  not 
and  will  not  do  it,  they  will  and  must  do  it.  Ah  a 
rnle,  they  are  not  opposed  bat  glad  to  have  their 
youth  learn  English;  but  they  also  wish  them  to 
know  something  mote,  especially  the  language,  litera- 
ture, and  history  of  the  fatherland.  The  complaint 
made  against  them  often  comes  from  denominational 
headquarters,  because  they  cannot  proselyte  them 
fast  enough.  The  Scandinavian*  are  Lutherans,  and 
they  will  resist  any  and  every  attempt  that  is  made 
to  rob  them  of  the  faith  for  which  Gnstavns  Adolphns 


markably  well,  evidence  of  which  I  have  recently 
had,  in  which  I  have  used  a  large  battery  of  Leyden 
jars  as  a  source  of  electricity. 

The  instrument  measures,  between  four  hundred 
and  ton  thousand  volts,  and  is  exceedingly  useful  in 
connection  with  the  Hnltz  machine  and  other  high- 
tension  sources.  F.  E.  Nirnxa. 

St.  Louis,  June  8.      

The  report  recently  issued  by  the  geological 
survey  of  Kentucky,  on  the  geology  of  Elliott 
county,  discusses  the  coal-measures  of  that  region, 
and  especially  the  massive  conglomerate,  which. 
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fought  and  died.  Allow  them  the  religions  liberty 
of  which  we  boast  as  Americans,  and  they  will  be 
J.  P.  Ublh. 


Thomson's  electrostatic  voltmeter. 
Respecting  your  inquiry  as  to  the  merits  of  the 
Thomson  electrostatic  voltmeter,  I  must  ssy  that  I 
have  made  great  use  of  it  during  the  last  year,  and 
am  very  much  pleased  with  its  performance.  It  has 
the  disadvantage  of  not  being  very  portable,  and  I 
fear  that  the  wood  of  which  the  enclosing  box  is 
formed  will  go  the  way  of  all  European  woods  in  our 
climate.  I  begin  to  see  evidence  of  warping  now, 
wbicb  will  make  it  necessary  to  re-examine  the  scale 

The  instrument  will,  however,  hold  its  charge  re- 


along  certain  uplifts,  has  been  deeply  trenched  by 
the  streams,  the  vertical  walla  of  the  narrow  and 
exceedingly  picturesque  gorges  ranging  from  75 
to  17G  feet  in  height.  We  also  And  here  full  ac- 
counts by  Messrs.  Crandall  and  Diller  of  the  trap 
dike  of  Elliott  county,  which  ia  noteworthy  as  be- 
ing the  only  mass  of  eruptive  rock  yet  discovered 
in  Kentucky,  and  of  the  '  interesting  possibilities  ' 
in  the  way  of  diamonds  suggested  by  Professor 
Lewis.  But,  although  this  peridotite  is  similar  to 
that  so  closely  associated  with  the  diamonds  in 
South  Africa,  Mr.  Diller  finds  no  facts  which 
would  warrant  a  persistent  search  for  the  gems  in 
Kentucky, 


SCIENCE. 


FRIDAY,  JUNE  24,  1887. 


COMMENT  AND  CRITICISM. 

An  interesting  case  of  the  failure  of  heredity 
is  shown  in  the  Greenough  family,  of  which 
Horatio  Greenough,  one  of  our  earliest  sculptors, 
whose  letters  have  just  been  published  by  Ticknor 
<fe  Co.,  is  a  well-known  member.  Although  several 
of  Mr.  Greenough'8  brothers  and  sisters  displayed 
an  interest  in  and  capacity  for  art,  yet  no  expla- 
nation for  this  love  and  devotion  can  be  found  in 
either  of  the  parents,  nor  in  the  ancestors  so  far  as 
known.  The  father  was  'a  sensible,  practical, 
honorable  man '  from  Wellfleet,  on  the  Cape.  The 
grandfather  had  a  collegiate  education  and  good 
talents,  and  died  at  the  age  of  thirty-nine.  The 
mother  lived  to  the  age  of  eighty-nine,  was  pas- 
sionately fond  of  nature,  and  had  a  facility  for 
wilting,  and  love  for  reading,  but  neither  knowl- 
edge nor  appreciation  of  art.  Of  the  brothers  and 
sisters  of  Horatio  Greenough,  of  whom  there  were 
eleven,  John,  the  oldest,  was  born  in  1801.  He 
showed  when  young  a  love  of  design,  and  sup- 
ported himself  for  some  years  in  London  by  paint- 
ing. Alfred,  the  fourth  son,  was  interested  in 
art,  but  never  studied  it.  He  afterward  entered 
into  business.  Richard  Saltonstall,  the  youngest 
of  the  sons,  born  in  1819,  distinguished  himself  at 
an  early  age  by  a  portrait  bust  of  Frescott  the 
historian,  a  fine  bronze  group  of  a  shepherd-boy 
and  eagle,  and  the  statue  of  Franklin  in  School 
Street,  Boston.  He  has  lived  in  Rome  for  many 
years,  where  his  later  works  are  well  known. 
One  of  the  daughters  also  possessed  all  the  natural 
gifts  requisite  for  an  artist. 


The  increasing  number  of  series  of  mono- 
graphs on  special  topics  must  have  attracted  the 
attention  of  all  those  who  possess  any  acquaint- 
ance with  current  literature.  We  have  an  Ameri- 
can science  series,  a  set  of  science  primers,  several 
sets  of  literature  primers,  historical  monographs, 
economic  papers,  and  so  on.  The  development  in 
this  direction  is  a  perfectly  natural  one,  and  one 
which  results  from  the  increasing  specialization 
in  study.  It  is  impossible  any  longer  for  even  the 
well-informed  man  to  follow  methods  and  details : 
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he  must  rest  content  with  results,  and  even  those 
concisely  stated.  This  multiplication  of  small 
books  on  great  subjects  has  been  deprecated,  we 
know,  but,  as  it  seems  to  us,  on  untenable 
grounds.  When  Huxley  writes  on  science  in  gen- 
eral, Walker  on  political  economy,  Geikie  on 
geology,  Martin  on  biology,  and  Young  on  the 
sun,  we  may  rest  assured  that  the  results  will  be 
beyond  criticism. 


Within  a  few  days,  two  additions  to  these  series, 
both  of  them  extremely  important,  have  been  an- 
nounced. The  first  comes  from  the  faculty  of 
political  science  of  Columbia  college,  —  a  body 
which  has  already  placed  the  community  under 
obligations  to  it  not  only  for  its  admirably  organ- 
ized and  conducted  course  of  study,  but  for  its  in- 
valuable Political  science  quarterly.  Each  of 
the  professors  in  this  school  has  undertaken  the 
preparation  of  a  work  on  his  own  subject ;  and 
the  series  will  cover  the  whole  field  of  political 
science  proper,  as  well  as  the  allied  subjects  of 
public  law  and  economics.  Nine  volumes  are  in 
course  of  preparation,  and  in  each  the  historical 
and  comparative  method  will  be  followed.  The 
nine  volumes  mentioned  are  '  Comparative  con- 
stitutional law  and  politics/  by  Professor  Bur- 
gess ;  *  History  of  political  theories,'  by  Professor 
Alexander ;  <  Historical  political  economy/  by 
Prof.  Richmond  M.  Smith ;  *  Comparative  con- 
stitutional law  of  the  American  commonwealths/ 
by  Mr.  F.  W.  Whitridge ;  '  Historical  and  com- 
parative science  of  finance/  by  Dr.  £.  R.  A.  Selig- 
man ;  *  Comparative  administrative  law/  by  Mr. 
F.  J.  Goodnow  ;  <  International  law/  by  Professor 
Dwight;  'Comparative  jurisprudence/  by  Prof. 
Munroe  Smith  ;  and  .'  Literature  of  political  sci- 
ence/ by  George  H.  Baker.  The  first  of  these 
volumes  will  be  issued  in  the  autumn. 


The  second  announcement  to  which  we  refer 
will  probably  attract  even  more  wide-spread  at- 
tention than  the  first.  It  is  to  the  effect,  that, 
recognizing  the  lack  of  the  accurate  and  scientific 
treatment,  in  an  accessible  form,  of  educational 
and  pedagogic  questions,  the  Industrial  education 
association  of  this  city  will  commence  in  the  au- 
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tumn  the  publication  of  a  series  of  educational 
monographs  under  the  editorship  of  the  president 
of  the  association,  Dr.  Butler.  The  papers  will 
treat  of  various  educational  topics,  historically 
and  critically  ;  and  the  roost  prominent  educators, 
both  in  this  country  and  in  Europe,  have  prom- 
ised contributions.  It  is  expected  that  the  first 
monograph  will  be  from  the  pen  of  President 
Oilman  of  the  Johns  Hopkins  university.  The 
arguments  in  favor  of  industrial  education  and 
statements  as  to  its  proper  organization  and  devel- 
opment will  occupy  a  prominent  place  in  the 
series,  but  not  at  all  to  the  exclusion  of  other  top- 
ics. We  have  heard  both  of  these  announcements 
with  much  pleasure,  and  particularly  the  latter, 
for  it  means  that  the  teachers  of  the  country  will 
be  able  to  obtain  the  opinions  of  responsible  edu- 
cators on  current  questions  readily  and  at  small 
cost.  It  is  understood  that  this  educational  series 
will  closely  resemble  in  form  and  style  the  '  His- 
torical studies'  issued  from  the  Johns  Hopkins 
university,  under  Dr.  H.  B.  Adams's  editorship. 


An  unexpectedly  rapid  growth  in  the  numbers 
of  students  registering  in  the  Cornell  university 
for  the  Sibley  college  courses,  in  the  past  two 
years,  and  since  their  establishment  on  their  pres- 
ent basis,  has  already  crowded  that  institution  to 
its  utmost  capacity  in  many  directions,  the  num- 
ber in  the  college  having  already  approached, 
within  twenty-five,  that  considered  the  maximum 
which  can  be  accommodated  in  the  existing  build- 
ings. A  new  building  now  in  progress,  under 
contracts  made  by  the  Hon.  Hiram  Sibley,  and 
which  will  be  presented  to  the  university,  will, 
however,  increase  the  total  space  available  next 
year  by  fifty  per  cent,  and  will  bring  the  total 
number,  as  a  maximum,  when  all  classes  are 
filled  on  the  new  basis,  up  to  three  hundred. 


DISTILLERY-MILK  REPORT.*  —  III. 

In  response  to  our  circular,  a  number  of  letters 
of  interest  have  been  received,  which  we  reproduce 
below :  — 

[Prof.  H.  P.  Abjcbbt,  agricultural  experiment-station,  Madi- 
son, Wis.] 

I  do  not  think  that  there  is  any  good  evidence 
of  any  direct  injurious  effect  of  the  swill  upon  the 
milk  if  used  in  a  reasonably  fresh  state,  and  as  a 
supplementary  food ;  that  is,  as  part  of  a  properly 
compounded  ration.    Used  too  exclusively  and  in 

i  Continued  from  p.  681. 


too  large  quantities,  it  is  liable  to  produce  disease 
in  the  cows,  and  thus  to  injure  the  milk.  The 
great  danger  connected  with  the  use  of  distillery 
swill,  however,  arises  from  the  fact  that  it  fur- 
nishes a  most  favorable  medium  for  the  growth  of 
all  sorts  of  micro-organisms.  Unless  the  greatest 
care  and  cleanliness  are  observed  about  the  stable, 
portions  of  the  swill  are  almost  certain  to  accumu- 
late in  out-of-the-way  places,  and  serve  as  breed- 
ing-places of  these  organisms,  whose  spores  con- 
taminate the  air  of  the  stable,  and  almost  neces- 
sarily infect  the  milk.  While,  therefore,  I  believe 
that  milk  of  good  quality,  both  as  to  composition 
and  health  fulness,  may  be  produced  when  distil- 
lery swill  is  fed,  I  question  whether  such  will  be 
its  quality  in  the  majority  of  cases :  at  least, 
there  is  always  danger  that  it  will  not ;  and  as  re- 
gards that  portion  of  the  milk-supply  of  cities 
drawn  from  the  small  dairies  in  the  outskirts  and 
in  the  neighborhood  of  distilleries,  which  are  often 
in  the  hands  of  ignorant  and  unscrupulous  men, 
the  danger  is  a  very  grave  one.  Two  valuable 
papers  in  the  Milch  Zeitung  for  1886  (Nos.  45  and 
46)  discuss  the  healthfulness  of  distillery  swill 
quite  fully  :  the  first  of  them,  by  Professor  Kirch- 
ner  of  Halle,  takes  substantially  the  ground  that 
I  have  indicated  above ;  the  second,  by  a  practical 
farmer,  is  more  favorable  to  its  use.  These  are  all 
the  references  I  have  now  at  hand. 

[S.  L.  Stuktkvant,  M.D.,  New  York  agricultural  experiment- 
station,  Geneva,  N.Y.] 

In  response  to  your  circular  request  of  May  12, 
1887, 1  would  say  that  we  have  had  no  experience 
at  the  New  York  agricultural  experiment-station 
with  the  feeding  of  distillery  waste  or  distillery 
swill.  In  1884,  however,  we  had  a  very  carefully 
planned  and  executed  experiment  upon  the  feed- 
ing of  brewers'  grains  in  an  acid  and  putrefactive 
condition.  The  conclusions  derived,  while  against 
injudicious  feeding,  were  in  no  sense  detrimental 
as  regards  the  taste,  flavor,  appearance,  keeping- 
quality,  or  composition  of  tne  milk,  nor  as  be- 
tween the  hay-fed  or  the  brewers'-grains-fed  milk, 
nor  as  between  the  milk  from  the  experimental 
cows  and  that  yielded  by  the  remaining  cows  of 
the  herd,  all  of  which  is  fully  reported  in  our 
'  Third  annual  report/  pp.  49-59. 

A  further  general  experience  with  experimental 
feeding  leads  me  to  the  belief  that  oftentimes  the 
sanitary  condition  of  the  cattle  under  objection- 
able feeding  has  more  to  do  with  unhealthfulDess 
in  the  milk-product  than  the  actual  food  used. 
In  support  of  this  latter  view,  I  would  say  that  in 
1869  I  visited  the  dairy  herds  in  the  vicinity  of 
Glasgow,  Scotland.  I  found  the  prevalent  custom 
among  the  farmers  was  to  haul  distillery  swill 
daily  to  their  farms,  and  to  feed  it  to  the  much- 
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cows  which  furnished  the  milk-supply  to  the  city. 
In  the  excellent  sanitary  condition  of  the  cattle  to 
whom  this  distillery  slop  was  fed,  we  had  a  re- 
markable contrast  to  the  asserted  method  of  feed- 
ing in  the  stables  attached  to  distilleries.  At  that 
time  the  milk-supply  of  Scotland  was  supposed  to 
be  of  very  superior  quality  as  compared  with  that 
of  ordinary  city  supplies ;  and  I  certainly  could 
find  no  fault  with  the  milk  drank  at  the  hotel 
tables,  with  that  observed  in  the  hands  of  the  dis- 
tributer, or  with  the  milk  observed  in  the  byre  at 
millring-time. 

I  may  perhaps  be  allowed  to  assume  to  myself 
sufficient  experience  to  be  justified  in  offering  the 
opinion  that  it  is  probable  that  a  discussion  of  the 
sanitary  surroundings  of  a  herd  is  of  more  im- 
portance than  that  of  the  character  of  the  food 
used,  including  in  the  term  4  sanitary  conditions' 
the  effect  upon  the  health  of  injudicious  feeding. 
In  support  of  this  view,  I  would  refer  to  experi- 
ments reported  in  the  *  Fourth  annual  report  of 
the  New  York  agricultural  experiment-station, 
for  1885,'  pp.  16-84,  wherein  the  adding  of  vine- 
gar to  food  in  condimental  quantities  was  fol- 
lowed by  increased  appetite  in  the  animals,  and 
produced  no  observable  detrimental  effect  upon 
the  products.  This  conclusion  is  corroborated  by 
various  experiments  with  ensilage  (always  in  an 
acid  condition),  wherein  it  was  found  that  when 
eosilage  was  used  in  condimental  quantities  there 
was  increase  of  appetite  and  no  injurious  effect 
upon  product.  On  the  other  hand,  when  ensilage 
was  fed  exclusively,  there  was  perhaps  a  detri- 
mental effect  to  be  observed  upon  nutrition,  ap- 
parently coming  from  the  inability  to  eat  a  suffi- 
cient food-supply,  and  no  detrimental  effect  to  be 
observed  in  the  milk  yielded. 

My  opportunities  have  not  been  such  as  to  en- 
able me  to  form  a  judgment  in  regard  to  the 
healthfulness  of  milk,  for  such  data  can  only  be 
obtained  through  actual  trial  and  experience ;  but 
if  testimony  has  any  weight,  the  using  of  milk 
from  distillery-fed  animals,  including  in  this  term 
not  only  the  food-supply  but  the  unsanitary  con- 
dition, must  be  extremely  detrimental  to  health. 
We  hence  have  offered  in  your  questions  two  dis- 
tinct problems  :  1.  The  practical  problem  concern- 
ing the  use  of  distillery  waste  as  used  in  connec- 
tion with  unsanitary  conditions  ;  2.  The  scientific 
problem  as  to  whether  this  assumed  injurious 
condition  of  the  milk  is  derived  primarily  from 
the  food,  or  from  the  conditions  under  which  the 
food  is  fed,  including  the  problem  of  injudicious 
feeding. 

[H.  C.  DUNAYANT,  M.D.J 

My  opinion,  based  on  chemical  and  physiologi- 


cal reasoning,  is,  that  swill-fed  cows  could  not 
give  wholesome  food  in  the  way  of  milk. 

[8.  W.  Abbott,  M.D.,  secretary  Massachusetts  state  board 

of  health,  Boston,  Mass.] 

Chemical  analyses  will  not  settle  the  question. 
There  can  be  no  doubt  that  milk  may  be  produced 
which  is  unfit  for  use,  and  at  the  same  time  may 
contain  an  unusually  large  amount  of  milk  solids. 
Experiments  in  Hamburg  in  regard  to  the  milk- 
supply  from  certain  model  stables  or  dairies  have 
shown  this  to  be  true.  My  opinion  as  to  the  whole- 
someness  of  distillery  swill  as  food  for  cows  is  that 
it  is  bad.  The  principal  nutritious  portion  of  the 
grain  has  already  been  withdrawn  for  the  pur- 
pose of  supplying  the  necessary  elements  for  con- 
version into  alcohol  in  the  product  of  the  distil- 
lery, and  the  cows  are  thus  defrauded  of  that 
which  is  their  natural  food. 

Analyses, 

In  answer  to  the  question,  What  analyses  can 
you  give  of  milk  obtained  from  cows  fed  on 
distillery  swill?  the  following  replies  were  re- 
ceived :  — 

[8.  Ratton  Pkbct,  M.D.,  New  York  academy  of  medicine, 

1858.] 


Solid  particles. ....     142 . 0 


Hi 


Water. 

Batter 

8ugar. 

Caseins,  or  curd. . 
Saline  matters — 


180.0 


48 


a 


2 


181.0 


858.0 
44.0 
18.0 
66.0 
14.0 


1000.0 


870.0 
85.0 
15.0 
68.0 
19.0 


1000.0 


860.0 
81.0 
17.0 
70.0 
18.0 


1000.0 


u 

a°s 


t 


1S8.0 


868.0 
80.0 
18.0 
TO.O 
14.0 


1000.0 


188.0 


867.0 
84.0 
18.0 
60.0 
18.0 


1000.0 


[Professor  Simon,  Baltimore,  M«L] 

Of  many  samples  of  milk  examined,  I  will  give 
here  the  average  result  of  six  samples ;  specific 
gravity,  1.029 :  — 

Fat 8.77 

Casein© 4.44 

Milk-sugar. 4.56 

Ash. 0l76 

Water. 86.47 

100.00 
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[Professor  Dobbmus.] 
Solid  particles. 141.4 

Water. 858.6 

Butter. 44.9 

Sugar 17.9 

Caselne 70.8 

Saline  matters. 8.5 

1000.0 
[E.  H.  Bartlet,  M.D.] 

Milk  from  two  cows  at  the  Blissville  swill-stables 
in  1879,  obtained  by  myself  and  personally  an- 
alyzed, gave  the  following  results  :  — 


L 

IL 

Water 

...    89.21 
. . .      1.37 

Water 

. .    89.14 

Pat 

Pat 

..      1.88 

Sugar     \ 
Caselne  j 

...      8.80 

Sugar     ) 
Caselne  j 

...     8.95 

Ash 

.68 

Ash 

...       .68 

100.00 

100.00 

Not  more  than  five  per  cent  of  thin  cream  by 
volume  in  either  specimen ;  reaction  acid ;  under 
microscope,  fat-globules  scant,  small,  and  aggre- 
gated ;  some  colostrum-like  cells  and  particles  of 
epithelium. 

Sanitary  ordinances. 

From  the  answers  received,  it  appears  that 
sanitary  ordinances  exist  in  Brooklyn,  section  46 
of  Sanitary  code,  and  in  New  York,  sections  29, 
45,  186,  and  207  of  Code,  prohibiting  the  feeding 
of  distillery  swill  to  milch  cows,  and  the  sale  of 
milk  from  animals  so  fed.  In  New  York  state 
the  same  practices  are  prohibited  by  chapters  202, 
Laws  of  1884,  and  188  of  Laws  of  1885.  In  New 
Jersey,  chapter  82,  Laws  of  1882,  prohibits  sub- 
stantially the  same.  There  is  said  to  be  a  prohibi- 
tory law  to  the  same  effect  in  Illinois.  The  sale 
of  milk  from  cows  confined  in  distillery  sheds, 
and  fed  on  distillery  slops,  is  prohibited  in  Chicago. 
In  Massachusetts  the  sale  of  milk  from  cows  fed 
on  the  refuse  of  distilleries  is  prohibited  (Chapter 
57,  sections  5  and  9,  of  the  Public  statutes  of 
Massachusetts,  as  amended  by  chapter  818  of  the 
Acts  of  1886). 

[To  bt  continued.] 


EXPLORATION  AND  TRAVEL. 

Asia. 

Messrs.  Bonvalot  and  Capus,  who  are  making 

an  attempt  to  reach  India,  starting  from  Fergana, 

by  way  of  the  Alai  Mountains  and  the  Pamir 

Plateau,  had  reached  on  March  15  (BuU.  soc. 


gSogr.,  No.  10)  the  pass  of  Taldyk.  a  few  days' 
journey  north  of  Kara-Kul,  which  is  situated  in 
the  northern  part  of  the  Pamir.  Their  journey 
is  considered  extremely  difficult,  on  account  of 
the  severity  of  the  climate,  the  hostility  of  the 
natives,  and  the  difficult  roads. 

Mr.  Carey  has  continued  his  interesting  journeys 
in  Central  Asia.  The  latter  part  of  the  winter 
of  1885-86  he  spent  in  Chelik,  near  Lob- Nor. 
About  May  1  he  went  south,  in  order  to  explore 
the  northern  part  of  Tibet  For  this  purpose  he 
had  to  cross  the  Altin  Tag  and  Chamen  Tag. 
Having  passed  these  ranges,  he  reached  the  foot 
of  a  high  chain,  which  is  probably  the  true  Kuen 
Luen.  Here  his  guides  failed  to  find  a  pass  by 
which  it  was  possible  to  cross  so  early  in  the 
season,  and  he  had  to  travel  a  considerable  dis- 
tance eastward,  through  barren  and  difficult 
country,  until  at  length  an  opening  was  found 
leading  to  the  valley  of  the  Ma  Chu,  the  head 
source  of  the  Yang-tee-kiang,  which  was  visited 
by  Prejevalsky  in  1879.  Want  of  supplies  com- 
pelled him  to  turn  north,  and  he  spent  some  time 
exploring  the  district  of  Tsaidam,  which  is  situated 
between  the  Altin  Tag  and  Marco  Polo  range.  In 
the  autumn  he  struck  north,  and,  after  crossing 
the  Gobi,  reached  Urumcbi  in  the  Tien  Shan,  now 
the  capital  of  Chinese  Turkestan.  Here  he  was 
well  received  by  the  Chinese  governor,  and  de- 
spatched to  Yarkand,  where  he  arrived  early  in 
the  present  year,  and  whence  a  start  was  made 
on  March  7  for  Ladak.  It  appears  that  be  went 
chiefly  over  Prejevalsky's  ground.  The  high 
chain  south  of  the  Chamen  Tag,  reached  by  him, 
are  the  Columbus  and  Marco  Polo  mountains  ot 
Prejevalsky.  His  journeys  in  Tsaidam  are  new, 
while  on  his  way  north  he  followed  Prejevalsky's 
route.  The  results  of  this  journey,  nevertheless, 
will  be  of  great  importance. 

Africa. 

The  Scottish  geographical  magazine  for  June 
contains  an  interesting  account  of  an  exploring 
trip  to  Mvutan  Nsige  by  Emin  Pasha.  His  re- 
marks on  the  formation  of  the  lake  are  of  great 
interest.  He  describes  the  mountain-ranges  bor- 
dering it,  and  the  alluvial  deposits  on  its  western 
coast.  Land  is  forming  rapidly  on  the  west  side 
of  the  lake,  it  appears,  while  the  mountains  on  the 
east  side  rise  steeply  from  the  water.  The  lake  m 
described  as  very  stormy,  the  winds  blowing  with 
great  force  up  and  down  the  valley.  Emin  has 
made  two  other  excursions  on  the  lake  since  this 
paper  was  written;  and  the  following  extracts 
from  a  letter,  which  are  published  as  an  appendix 
to  the  paper,  give  the  chief  results  of  his  work. 
He  writes,  "  The  chief  result  of  my  work  is  the 
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discovery  of  a  new  river,  which  flows  from  the 
Usongora  Mountains.  It  is  of  considerable  size, 
and  flows  into  the  lake  at  the  south.  The  river, 
which  is  called  'Kakibbi'  by  the  Wasongora, 
and  '  Dueru '  by  the  Wamboga,  has,  near  its  junc- 
tion with  the  lake,  a  large  island.  It  is,  however, 
on  account  of  the  many  cataracts,  very  difficult  to 
navigate ;  but,  on  the  other  hand,  it  pours  into  the 
lake  throughout  the  whole  year  a  large  volume  of 
water.  Upon  its  banks,  at  a  short  distance  from 
the  lake,  is  the  town  of  Hamgurko,  where  a  con- 
siderable quantity  of  salt  of  a  superior  quality  is 
found.  The  Kakibbi,  or  Dueru,  forms  the  bound- 
ary between  the  Muenge  district  of  Unyoro,  which 
lies  to  tbe  east,  and  the  country  of  Mboga,  which 
lies  to  the  west.  The  country  of  Mboga  is  inhab- 
ited by  a  people  who  speak  a  language  that  ap- 
pears to  be  only  a  dialect  of  the  Kinyoro.  To  the 
west-north-west  and  north,  Mboga  is  bounded  by 
Lendu,  a  country  which  lies  behind  the  mountains 
bordering  on  the  Albert  Lake.  To  the  west  I 
found  a  country  inhabited  by  tribes  I  take  to  be 
Iddio(a.-Sandeh).  To  the  south-west  I  was  told 
there  was  a  large  river,  on  the  banks  of  which 
there  is  a  colony  of  Akkas,  called  '  Balia '  by  the 
Wanyoro  people.  They,  however,  call  themselves, 
in  their  own  language,  *  Betua.' " 

This  information  on  the  country  Stanley  has 
to  traverse  on  his  way  to  the  Mvutan  Nsige  is 
of  great  interest.  Usongora  will  be  found  as  the 
name  of  the  island  in  the  Muta  Nsige  on  our  map 
of  Central  Africa.  The  great  river  to  the  south- 
west referred  to  by  Emin  must  be  one  of  the 
Kongo  tributaries.  His  remarks  show  that  the 
Sande  (Niam-Niam)  tribes  extend  far  south-east. 
The  name  '  Betua,'  by  which  the  dwarfish  Akka 
call  themselves,  reminds  us  forcibly  of  the  name 
4  Watwa,'  or  •  Batua,'  •  by  which,  according  to 
Wolf,  all  the  dwarfish  tribes  of  the  southern 
Kongo  call  themselves.  The  country  of  Lendu  is 
difficult  to  reach  from  the  Mvutan  Nsige,  the  hills 
on  the  west  side  of  the  lake  being  very  steep. 

Stanley's  expedition  arrived  at  Leopoldville  on 
April  20  (Mouv.  geogr.,  June  5).  It  took  twenty- 
seven  days  to  accomplish  the  distance  between 
Matadi  and  Stanley  Pool,  which  is  five  days  more 
than  Stanley  had  estimated.  The  scarcity  of  food 
in  this  country  was  the  principal  cause  of  the 
delay.  The  expedition  camped  nine  days  at  Leo- 
poldville. Here  Stanley  obtained  for  his  enter- 
prise the  steamers  Peace  of  the  Baptist  mission, 
the  Henry  Reed  of  the  Livingstone  mission,  the 
Florida  of  the  Sandford  expedition,  and  the 
Stanley  of  the  Kongo  association.  On  April  29 
every  thing  was  ready,  and  the  expedition  em- 
barked. It  is  believed  that  Stanley  Falls  was 
reached  about  June  5. 


HEALTH  MATTERS. 

Baldness. 

Dr.  G.  T.  Jackson  read  a  paper  recently  before 
the  New  York  county  medical  society  on  baldness 
and  its  treatment.  He  described  four  varieties  of 
baldness,  or  alopecia:  1°.  Alopecia  adnata,  the 
congenital  form  ;  2°.  A.  senilis ;  8°.  A.  prema- 
tura; 4°.  A.  areata.  A.  senilis  is  that  form 
which  occurs  in  old  age,  or  after  the  age  of  forty- 
five,  and  is  often  preceded  or  accompanied  by 
grayness  of  the  hair.  Its  cause  is  a  gradual  har- 
dening of  the  subcutaneous  tissues  of  the  scalp  and 
a  diminution  of  blood-supply,  followed  by  an 
obliteration  of  the  hair-follicles.  It  is  but  one  ex- 
pression of  that  general  lowering  of  nutrition 
incident  to  advancing  years.  When  the  scalp  is 
atrophied,  nothing  can  be  done  in  the  way  of 
treatment,  but  prophylaxis  may  do  a  great  deal  in 
postponing  those  changes.  A.  prematura  is  that 
form  of  baldness  which  occurs  before  the  forty- 
fifth  year.  Of  this  there  are  two  varieties,  —  the 
idiopathic  and  the  symptomatic.  The  former  oc- 
curs most  commonly  between  the  ages  of  twenty- 
five  and  thirty-five,  and  is  not  due  to  any  ante- 
cedent or  concomitant  disease.  It  differs  from 
the  senile  form  in  occurring  at  an  earlier  age, 
and  in  being  unaccompanied  by  other  signs  of  di- 
minished physical  vigor,  such  as  loss  of  teeth, 
dulness  of  sight  and  hearing.  The  chief  cause  of 
this  variety  is  heredity.  Every  ope  has  known  of 
families  in  which  the  fathers  and  sons  have  be- 
come bald  at  a  very  early  age.  Another  cause  is 
improper  or  deficient  care  of  the  scalp.  It  is  a 
common  practice  for  men  to  souse  the  head  daily 
in  water.  Ellinger  has  noted  this  habit  in  eighty- 
five  per  cent  of  his  cases  of  baldness.  Thinkers 
and  brain- workers  are  very  often  bald.  Eaton 
found,  in  the  audiences  attendant  upon  churches 
and  operas  in  Boston,  that  from  forty  to  fifty  per 
cent  of  the  men  were  bald  ;  while  in  cheap  mu- 
seums and  at  prize-fights  the  percentage  was  only 
twelve  to  twenty-five.  Stiff  hats  may  cause  bald- 
ness by  compressing  the  arteries  that  supply  the 
scalp.  Tight  and  unventilated  hats  make  the 
scalp  warm,  and  cause  it  to  perspire,  thus  favor- 
ing baldness.  King  says  that  baldness  of  the 
vertex  is  due  to  compression  by  stiff  hats  of 
the  arteries  which  supply  that  part.  The  little 
tuft  of  hair  often  observed  on  the  top  of  the 
forehead  is  nourished  by  arteries  which  escape 
pressure.  That  women  do  not  become  bald  so 
often  as  men  is  probably  because  they  preserve 
the  cushion  of  fat  under  the  scalp  longer  than 
men  do.  They  do  not  wear  their  hats  as  much 
as  men ;  nor  are  these  so  close-fitting,  or 
made  of  such  impermeable  material.     They  also 
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give  more  attention  to  the  hair,  and  do  not 
wet  the  head  bo  often.  Of  all  these  reasons, 
Dr.  Jackson  regards  the  preservation  of  the  fat 
and  connective  tissue  of  the  scalp,  and  the  greater 
care  of  the  scalp,  as  the  most  important.  The 
treatment  of  this  variety  of  baldness  is  mainly 
one  of  prophylaxis  and  hygiene.  In  families 
where  it  is  hereditary,  this  should  begin  at  birth, 
and  continue  through  life.  The  scalp  should  be 
kept  clean  by  an  occasional  shampoo  of  soap  and 


should  be  avoided.  Mr.  Goainlock,  writing  on 
baldness  in  the  Popular  science  monthly,  gives  it 
as  his  opinion  that  it  is  due  principally  to  the  high 
hat  and  the  bard  felt  hat,  and  to  any  other  cover- 
ing that  constricts  the  blood-veBtels  which  nour- 
ish the  hair-bulbs.  Few,  he  says,  will  escape  the 
evil  effects  of  twenty  or  thirty  years  of  rigid 
tight-fitting  hats,  the  destructive  process  being 
delayed  only  by  the  length  and  frequency  of  res- 
pites from  this  tourniquet  of  fashion. 


water,  borax  and  water,  or  some  such  simple 
means.  This  should  not  be  repeated  oftener  than 
once  in  two  or  three  weeks  ;  and  after  tbe  wash- 
ing, the  scalp  should  be  carefully  dried,  and 
vaseline  or  sweet-almond  oil  applied.  Women 
should  dry  the  hair  by  the  fire  or  in  the  sun,  and 
not  dress  it  until  dry.  Tbe  hair  should  be  thor- 
oughly brushed  and  combed  daily,  for  five  or  ten 
minutes,  with  vigor  sufficient  to  make  the  scalp 
glow.     For  this  a  brush  should  have  long  and 


ETHNOLOGICAL  NOTES. 

The  serpent  among  the  north-went  American 
Indians. 

The  latest  Issue  of  the  American  antiquarian 
contains  a  long  article  on  the  serpent  symbol,  by 
the  editor,  the  Kev.  Stephen  D.  Peet.  He  traces 
tbe  occurrence  of  the  serpent  symbol  or  serpent 
myths  among  many  tribes  of  America.  We  shall 
add  here  several  notes  on  a  peculiar  form  of  ser- 
pent which  plays  an  important  part  in  tbe  trndi- 
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moderately  stiff  bristles,  set  in  groups  widely 
separated  from  each  other.  Such  a  brush  will 
reach  the  scalp,  and  brush  out  tbe  dust.  A  comb 
with  large,  smooth  teeth  should  be  used  with  the 
brush,  to  open  up  the  hair  to  the  air.  Pomades 
should  not  be  used,  and  the  daily  sousing  of  tbe 
hair  discontinued.  Women  should  not  use  bando- 
line, nor  pull  or  twist  the  hair,  nor  scorch  it  with 
curling-irons,  nor  smother  it  under  false  hair, 
Easy-fitting,  light,  and  ventilated  hats  should  be 
worn,   and  working  under    hot    artificial    light 
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dons  of  the  north-west  American  natives.  A 
characteristic  representation  is  fig.  2,  a  double- 
headed  snake  with  a  human  face  in  the  centre. 
It  is  known  to  the  Selisb  tribes  of  the  Gulf  of 
Georgia,  and  to  the  numerous  tribes  of  Kwakiutl 
lineage.  According  to  Swan,  a  similar  monstrous 
being,  the  Hahektoak,  is  known  to  the  Hakah 
of  Cape  Flattery-  It  h&*  the  faculty  of  assuming 
any  shape  it  desires,  and  appears  most  frequently 
in  the  form  of  a  beautiful  fish  with  sparkling 
scales.     It  moves  with  both  heads  turning  for- 
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ward,  the  human  face  in  the  centre  looking  back- 
ward. It  is  the  crest  of  one  of  the  gentes  of  the 
Kwakiutl,  who  paint  it  on  their  house-fronts.  The 
beam  which  supports  the  heavy  rafters  of  their 
houses  is  carved  so  as  to  represent  the  'Sisiutl,' 
as  it  is  called  by  the  Kwakiutl ;  and  the  drums, 


Eskimo  harpoon. — The  ethnological  collection 
of  Mr.  A.  Sturgis,  on  exhibition  in  the  American 
museum  of  natural  history  in  New  York,  contains 
a  fine  specimen  of  an  Eskimo  harpoon-head  from 
Greenland,  which  we  figure  here  by  the  kind  per- 
mission of  Mr.  Sturgis.    There  are  very  few  speci- 


chairs,  and  dancing-implements  of  the  gens  have 
it  for  their  ornament.  A  beam  of  this  kind  is  in 
the  museum  at  Ottawa,  Ont.  We  have  seen  a 
mask  of  this  style  in  the  museum  of  Berlin.  Two 
knives  of  the  same  description,  which  are  used  in 
certain  dances,  are  shown  in  figs.  8  and  4.  Fig. 
3  is  used  in  the  dances  of  several  tribes,  the 
dancer  having  a  blanket  tied  round  his  loins,  the 
upper  part  or  his  body  being  naked.  He  wears  a 
head-ring  and  neck-ring  of  hemlock  branches,  and 
has  the  carved  image  of  the  Sisiutl  tied  to  his 
stomach.  Fig.  1  is  a  remarkable  chair,  represent- 
ing the  Sisiutl.  It  will  be  seen  from  oar  figure 
that  here  the  central  figure  is  winged,  and  that 
two  additional  legs  appear  on  both  sides.  This  is 
because  the  owner's  father  belongs  to  the  raven 
gens,  while  his  mother  belonged  to  the  Sisiutl 
gens.  Therefore  both  crests  are  embodied  in  the 
design,  which  is  very  characteristic.  It  is  en- 
graved from  a  sketch  made  on  the  spot. 

The  traditions  referring  to  the  Sisiutl  are  very 
numerous.  One  of  the  moat  remarkable  is  that 
Qaniqilaq,  the  son  of  God,  descended  from  heaven 
and  met  the  Sisiutl.  He  killed  it,  skinned  it,  and 
took  out  its  eyes.  The  latter  he  used  as  stones  for 
his  sling,  the  former  as  a  belt,  and  both  served 
him  to  accomplish  many  exploits. 

Other  tribes  of  the  same  region  tell  of  the  same 
being,  but  they  believe  that  it  lives  somewhere  at 
the  bottom  of  the  sea.  They  tell  of  a  man  who 
killed  it,  and  thus  acquired  supernatural  qualities. 
Among  the  Qauitchin  this  tradition  is  of  great 
importance.  They  say  that  the  first  man  of  their 
race  encountered  the  serpent  and  killed  it.  Who- 
ever obtains  a  bone  of  the  serpent  becomes  a 
formidable  sorcerer,  as  the  sight  of  it  kills  whom- 
soever sees  it.  The  same  is  told  of  the  Hahektoak 
of  the  Makah,  but  the  latter  has  a  different  shape, 
being  single-headed. 


mens  of  this  kind  in  the  ethnological  collections 
of  America  and  Europe,  the  flint  head  being  now- 
adays replaced  by  iron.      The  present  implement 
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is  of  special  interest,  as  it  shows  the  same  form  as 
those  from  the  west  coast  of  Davis  Strait,  and  the 
way  in  which  the  Eskimo  used  to  fasten  the  stone 


608 


SCIENCE. 


[Vol.  IX.,  No.  229 


head  to  the  ivory  part.  It  belongs  to  the  large 
sealing  and  walrus  harpoon.  A  similar  specimen 
is  in  the  collections  of  the  British  museum.  Both 
these  specimens  show  two  perforations  at  the 
lower  end  of  the  harpoon-head  which  are  not 
found  in  the  modern  ones.  Probably  these  served 
for  holding  the  harpoon-head  to  the  shaft  by 
means  of  a  thin  line,  in  order  to  prevent  the  head 
from  coming  off  before  the  seal  or  walrus  was 
struck. 


NOTES  AND  NEWS. 


A  geological  society  has  been  founded  at 
Brussels.  The  foundation  of  such  a  society  was 
planned  in  1872,  after  the  meeting  of  the  archeo- 
logical  and  prehistorical  congress ;  the  efforts, 
however,  were  unsuccessful,  though  this  became 
the  impulse  for  the  foundation  of  the  geological 
society  at  Liege.  Mr.  A.  Houzeau  de  Letaie  took 
up  the  old  plan,  and  on  April  17, 1887,  the  founda- 
tion of  the  society,  under  the  name  *  Societe  Beige 
de  geologie  de  paleontologie  et  d'hydrologie,'  was 
announced. 

—  The  fourth  annual  convention  of  the  Associ- 
ation of  official  agricultural  chemists  will  meet  at 
the  U.  S.  department  of  agriculture  in  Washing- 
ton on  Tuesday,  Aug.  16,  at  ten  o'clock.  Tuesday 
and  Wednesday  will  be  devoted  to  a  discussion  of 
the  method  of  analysis  of  commercial  fertilizers ; 
Thursday  and  Friday,  to  cattle-food  and  dairy- 
products. 

—  The  advance  of  education  in  India  is  marked 
by  the  post-office  statistics  for  the  ten  years  end- 
ing March  81, 1886.  The  number  of  letters  in- 
creased from  119,000,000  to  288,000,000  per  annum, 
and  the  increase  in  the  number  of  newspapers  sent 
was  no  less  than  115  per  cent. 

—  Mr.  Edwin  Arnold  has  just  presented  to  the 
Indian  institute  at  Oxford,  through  the  vice- 
chancellor  of  the  university,  the  Buddhist  manu- 
scripts and  Pali  books  given  to  him  by  the  priests 
of  Ceylon  during  his  recent  visit  to  that  island. 

—  Bates  college  has  received  an  offer  of  thirty 
thousand  dollars  provided  an  additional  hundred 
thousand  dollars  be  raised  by  subscription  among 
the  friends  and  alumni  of  the  college.  Of  this 
hundred  thousand  dollars,  it  is  understood  that 
nearly  one-half  is  already  subscribed.  It  is  pro- 
posed to  spend  at  least  twenty-five  thousand  dol- 
lars of  the  total  amount  in  founding  an  observa- 
tory. 

—  Harvard  university  announces  a  considerable 
expansion  of  its  courses  in  English  for  next  year. 
Professor  Child  \%  ill  offer  courses  in  the  English 
Bible  and  in  Spenser.    Professor  Briggs  will  lec- 


ture on  English  literature  from  Shakspeare  to 
Dryden,  excluding  Milton.  Professor  Hill  will 
add  to  his  usual  course  on  the  prose  writers  of  the 
seventeenth  and  eighteenth  centuries  a  course  on 
the  prose  writers  of  the  nineteenth  century.  Mr. 
Wendell  will  take  a  class  through  the  study  of  the 
English  drama,  excluding  Shakspeare. 

—  The  Students'  aid  society  of  Boston  has 
aided  over  four  hundred  worthy  students  since 
its  organization.  Most  of  the  beneficiaries  have 
become  teachers.  President  Freeman  of  Welles- 
ley  recently  told  what  had  become  of  the  twenty- 
five  girls  aided  by  the  society  who  graduated  from 
Wellesley  in  1886.  Three  of  them  are  teaching 
in  foreign  countries,  two  among  the  colored  pop- 
ulation in  the  south,  and  two  among  the  Mormons. 
Six  are  at  the  head  of  girls'  schools  in  various 
portions  of  the  country. 

—  The  American  public  health  association  will 
hold  its  fifteenth  annual  meeting  at  Memphis, 
Tenn.,  on  Nov.  8  to  11,  1887.  The  topics  which 
have  been  selected  for  discussion  are,  1°,  the  pol- 
lution of  water-supplies  ;  2°,  the  disposal  of  refuse 
matter  of  cities  ;  8°,  the  disposal  of  refuse  matter 
of  villages,  summer  resorts,  and  isolated  tene- 
ments ;  4°,  animal  diseases  dangerous  to  man. 

—  Bacteriologists  are  studying  with  great  thor- 
oughness and  persistence  the  characteristics  of  the 
typhoid  bacillus.  M.  Chautemesse,  in  the  course 
of  his  researches,  has  found  that  this  microbe  forms 
spores  at  a  temperature  between  19°  and  48°  C. 
It  develops  even  in  sterilized  water.  At  a  tem- 
perature of  45°  C.  the  cultivations  live  for  several 
days,  but  are  destroyed  by  boiling.  The  bacilli 
are  destroyed  by  a  solution  of  bichloride  of  mer- 
cury of  the  strength  of  1  to  20,000,  and  by  a  solu- 
tion of  sulphate  of  quinine,  1  to  800.  Carbolic 
acid,  1  to  400,  has  no  effect  upon  them,  and  tbey 
are  not  affected  by  hydrochloric  acid.  This  latter 
observation  would  seem  to  indicate  that  the  germ 
would  retain  its  vitality  in  the  gastric  juice. 

—  We  learn  from  the  London  Electrical  review 
(April  22)  that  Prof.  E.  Frankland,  the  well-known 
professor  of  chemistry,  has  recently  patented  some 
improvements  which  he  has  devised  in  storage- 
batteries,  the  object  aimed  at  being  the  avoidance 
of  both  buckling  and  the  gradual  detachment  of 
the  active  composition  from  the  metallic  portion 
of  the  plates,  both  these  effects  being  brought 
about  by  the  expansion  of  the  active  material  dur- 
ing the  use  of  the  battery.  This  is  effected,  fiistly* 
by  so  enclosing  or  embedding  the  active  composi- 
tion in  the  metallic  portion  of  the  plate  as  to  pre- 
vent its  falling  out ;  and,  secondly,  by  giving  suffi- 
cient strength  to  the  plate  to  enable  it  to  resist 
bending  or  buckling.    Professor  Frankland  em- 
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ploys  as  the  active  material  the  hardening  mix- 
ture of  oxide  of  lead  and  sulphuric  acid,  for  which 
letters  patent  were  granted  to  him  in  the  year 
1882  (No.  4,308) ;  and  whilst  this  mixture  is  in  a 
pasty  condition  be  moulds  it  into  small  cylinders 
or  rods  of  convenient  length  and  thickness,  either 
by  rolling,  pressure  through  a  draw-plate  or  tube, 
or  other  convenient  means.,  and  then  flattens  them 
on  two  opposite  sides  by  pressure  between  two  flat 
boards  or  otherwise.  After  these  flattened  cylin- 
ders have  become  sufficiently  hard,  tbey  are  placed 
in  rows  in  a  casting  mould  of  dimensions  corre- 
sponding to  the  size  of  the  battery-plate  required, 
and  at  such  distances  apart  and  from  the  edges  of 
the  mould  as  to  give  sufficient  space  for  the  quan- 
tity of  metal  necessary  to  impart  adequate  strength 
and  rigidity  to  the  plate.  Suitable  molten  metal, 
such  as  lead  or  an  alloy  of  lead  and  antimony,  is 
then  poured  into  the  mould  until  the  interstices 
between  the  flattened  cylinders  are  completely 
filled.  In  this  way  a  plate  is  obtained,  in  which 
the  active  material  is  incased  except  on  the  flat- 
tened sides  of  the  cylinders  overlaid  with  metal, 
so  that  it  cannot  subsequently  fall  out  during  the 
charging  and  discharging  of  the  battery,  or  even 
when  subjected  to  considerable  rough  usage. 

—  At  a  recent  meeting  of  the  Physical  society, 
London,  Mr.  C.  V.  Boys  described  some  methods 
of  producing  very  fine  glass  fibres.    The  author 
finds  it  best  to  use  very  small  quantities  at  high 
temperatures,  and  that  the  velocity  of  separation 
should  be  as  great  as  possible.    To  obtain  a  great 
velocity,  Mr.  Boys  used  a  cross-bow  and  straw 
arrow,  to  the  tail  of  which  a  thin  rod  of  the  sub- 
stance to  be  drawn  is  cemented.     The  free  end  of 
the  rod  is  held  between  the  fingers,  and,  when  the 
middle  part  has  been  heated  to  the  required  tem- 
perature, the  string  of  the  cross-bow  is  suddenly 
released,  thus  projecting  the  arrow  with  great 
velocity,  and  drawing  out  a  long  fine  fibre.    By 
this  means  fibres  of  glass  less  than  one  ten-thou- 
sandth of  an  inch  in  diameter  can  be  made.    The 
author  has  also  experimented  on  many  minerals, 
such  as  quartz,  sapphire,  ruby,  garnet,  felspar, 
fluor-spar,  augite,  emerald,  etc.,  with  more  or  less 
success.    Ruby,  sapphire,  and  fluor-spar  cannot 
well  be  drawn  into  fibres  by  this  process,  but 
quartz,  augite,  and  felspar  give  very  satisfactory 
results.     Garnet,  when  treated  at  low  tempera- 
tures, yields  fibres  exhibiting  the  most  beautiful 
colors.    Some  very  interesting  results  have  been 
obtained  with  quartz,  from  which  fibres  less  than 
one  hundred-thousandth  of  an  inch  in  diameter 
have  been  obtained.     It  cannot  be  drawn  directly 
from  the  crystal,  but  has  to  be  slowly  heated, 
fused,  and  cast  in  a  thin  rod,  which  rod  is  attached 
to  the  arrow  as  previously  described.    Quartz  fibre 


exhibits  remarkable  properties,  as  it  seems  to  be 
free  from  torsional  fatigue,  so  evident  in  glass  and 
metallic  fibres,  and  on  this  account  is  most  valua- 
ble for  instruments  requiring  torsional  control. 
The  tenacity  of  such  fibres  is  about  fifty  tons  on 
the  square  inch. 

—  The  London  Times  publishes  a  telegram  from 
Vienna  to  the  effect  that  a  Greek  scholar,  M. 
Papageorgiu,  residing  in  Philippopolis,  has  dis- 
covered an  ancient  manuscript  containing  por- 
tions of  Aristotle's  works.  The  manuscript  is  of 
the  fourteenth  century,  and  contains  one  hundred 
and  eighty  pages,  which  comprises  four  books  of 
the  treatise  *  On  the  heavens,'  two  books  of  '  On 
generation  and  decay/  the  first  three  books  of 
1  On  the  soul,'  and  parts  of  the  'Sophistical  refu- 
tations.' The  manuscript  is  in  an  excellent  state 
of  preservation,  the  vellum  being  clean  and  strong, 
and  all  the  writing  perfectly  legible.  There  are 
marginal  annotations  of  the  fifteenth  century. 
M.  Papageorgiu,  on  completing  his  researches, 
will  publish  an  account  of  them  in  pamphlet 
form.  The  chief  point  brought  out  thus  far  by 
him  is  that  the  newly  found  manuscript  differs 
in  some  important  particulars  from  Didot's  and 
other  existing  editions.  Moreover,  it  contains  ex- 
tracts only  from  the  genuine  Aristotelian  writings, 
and  nothing  from  the  writings  which  are  usually 
held  to  be  spurious. 

—  J.  Liznar  (Wiener  akad.  Anzeiger,  1887)  has 
arranged  and  computed  the  observations  on  ter- 
restrial magnetism  of  the  international  polar  sta- 
tions of  Fort  Rae  and  Jan  Mayen,  in  order  to  in- 
quire into  the  existence  of  a  period  of  twenty-six 
days   of   the   magnetical  phenomena.      As   the 
periodical  oscillations  of  the  magnetical  elements 
are  the  greater  the  closer  we  approach  the  mag- 
netical pole,  the  observations  of  Fort  Rae,  Cumber- 
land Sound,  and  Jan  Mayen  were  the  most  favor- 
able for  these  researches.    As  those  of  Cumber- 
land Sound  were  not  published  until  the  close  of 
last  year,  Liznar  confined  himself  to  arranging 
the  available  material  from  Fort  Rae  and  Jan 
Mayen.    The  result  of  his  inquiries  is,  that  the 
amplitude  of  the  period  of  the  oscillations  of  dec- 
lination is  55.  T  at  Fort  Rae,  34.8'  at  Jan  Mayen, 
while    it  is  only  0.4'    at    Vienna,    and    1.4'    at 
Pawlowsk.     The   length  of  the  period  is  25.85 
days,  while  former  computations  gave  a  value  of 
25.97  days.    These  results  show  that  the  rotation 
of  the  sun,  which  is  the  probable  cause  of  these 
periods,  has  a  far  greater  influence  on  the  mag- 
netical elements,  as  might  have  been  anticipated 
from  observations  in  lower  latitudes. 

—  In  Scribner'8  magazine  for  July,  Prof.  D.  A. 
Sargent,  M.D.,  of  Harvard  college,  who  is  an  au- 
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thority  on  the  general  subject  of  athletics,  will 
publish  his  first  extended  article  in  that  field, 
under  the  title  ( The  physical  proportions  of  the 
typical  man.'  In  it  Professor  Sargent  will  give  a 
standard  of  physical  measurement,  based  on  the 
measurements  of  ten  thousand  individuals.  This 
furnishes  a  basis  of  comparison  by  which  any  per- 
son can  gauge  his  proportions  with  those  of  the 
typical  man.  The  article  will  contain  charts  for 
this  purpose,  founded  on  these  observations. 

—  Messrs.  G.  P.  Putnam's  Sons,  New  York, 
have  published  a  seventh  edition  of  '  Voice,  song, 
and  speech,'  by  Lenox  Browne  and  Emil  Behnke. 
Six  editions  of  this  work  have  been  exhausted 
since  its  publication  three  years  ago.  The  last 
two  editions  have  been  published  in  cheaper 
form,  in  compliance  with  what  was  believed  to 
be  a  public  demand.  In  order  to  attain  this  end, 
the  most  expensive  item  of  tbe  earlier  editions  has 
been  omitted ;  namely,  the  photographs  of  the 
larynx  and  soft  palate  during  the  tone-production, 
engravings  being  substituted.  In  all  other  re- 
spects the  book  remains  unaltered. 

—  The  final  excursion  (to  the  region  of  the  Up- 
per Delaware,  the  Shawangunk  Mountains,  and  the 
Catskills)  arranged  in  connection  with  the  spring 
course  of  lectures  on  geology,  of  the  Philadelphia 
academy  of  sciences,  will  extend  over  a  period  of 
two  weeks,  beginning  with  the  first  week  in  July. 
The  field-study  will  comprise  an  examination  of 
the  Devonian  rocks,  with  their  contained  fossils, 
and  the  general  phenomena  of  glaciation,  erosion, 
and  mountain  and  valley  formation. 

—  Several  papers  on  *  French  traits,'  by  W.  C. 
Brownell,  the  first  of  which,  on  *  The  social  in- 
stinct,' will  appear  in  ScHbneria  magazine  for 
July,  are  the  fruit  of  discriminating  observation 
by  one  who  has  a  keen  appreciation  of,  and  sym- 
pathy with,  the  French  mind.  In  these  essays  it 
is  said  that  Mr.  Brownell  will  make  many  striking 
comparisons  between  English  and  American,  and 
French  social  life  and  customs. 

—  Tbe  well-known  catalogue  of  scientific  books 
issued  by  D.  Van  Nostrand,  New  York,  has  been 
entirely  revised  to  date.  All  the  new  and  more 
important  works  in  the  different  branches  of  sci- 
ence have  been  added,  and  considerable  reduc- 
tions in  prices  have  been  made. 

—  The  latest  biography  in  the  American  states- 
men series  is  *  Henry  Clay,'  by  Carl  Schurz  (Bos- 
ton, Houghton,  Mifflin  &  Co.).  Mr.  Schurz  takes 
two  volumes  to  tell  the  story  of  the  great  leader's 
life,  and  he  does  it  with  marked  vivacity  of  style, 
and  accuracy  of  detail.    The  design  of  the  entire 


series  is  being  as  faithfully  carried  out  as  it  was 
well  conceived. 

—  Professor  Arthur  T.  Hadley  of  Yale  has  been 
made  lecturer  on  railroad  administration  at  Har- 
vard. This  is  a  well-deserved  compliment  to  Pro- 
fessor Had  ley's  abilities. 

—  The  list  of  royal  authors  is  to  be  increased 
by  the  addition  of  the  name  of  King  Leopold  of 
the  Belgians,  who  is  preparing  a  somewhat  elabo- 
rate history  of  the  conquest  of  England  by  the 
Normans.  The  king  recently  visited  the  battle- 
field of  Hastings  in  order  to  locate  the  spot  where 
Harold  fell. 

—  The  general  council  of  the  University  of 
Glasgow  has  decided  that  the  establishment  of  a 
chair  of  education  in  the  university  is  necessary. 

—  Eaton  now  has  964  names  on  its  roll,  the 
largest  number  on  record.  At  Harrow  541  are 
registered. 

—  At  the  University  of  London  recently, 
twenty-five  ladies  were  presented  for  the  A.B. 
degree,  ten  of  them  with  honor,  and  two  for  the 
B.Sc.  degree. 

—  Professor  Prestwich  has  resigned  the  chair 
of  geology  at  Oxford,  feeling  himself  unable  to 
carry  on  the  great  amount  of  work  required. 

—  The  Russian  government  is  about  to  have  a 
series  of  pipe-lines  laid  down  for  the  conveyance 
of  petroleum  over  the  Suram  Pass,  a  distance  of 
thirty-five  miles.  At  present  the  oil  is  transported 
over  the  pass  in  short  trains  of  six  tank-cars  each, 
with  two  engines  to  each  train.  Upon  the  com- 
pletion of  the  pipe-lines,  the  oil  will  be  pumped 
from  reservoirs  at  Michalova,  en  the  Tiflis  side  of 
the  Pass,  directly  into  similar  reservoirs  at  Kir- 
rill,  on  the  Batum  side. 

—  A  company  in  London,  England,  furnishes 
water,  at  a  pressure  of  700  pounds  to  the  square 
inch,  to  customers,  for  running  elevators,  print- 
ing-presses, pumps,  etc.,  through  the  medium  of 
water-motors.  The  company  has  twenty  miles 
of  main  laid,  and  furnishes  water  for  458  motors, 

—  The  sixtieth  annual  meeting  of  the  German 
natural  scientists  and  physicians  will  be  held  at 
Wiesbaden  from  Sept.  18  to  Sept.  24  next.  In 
connection  with  the  meeting,  an  exhibition  has 
been  arranged  for,  to  include  new  and  complete 
sets  of  apparatus,  instruments,  and  so  forth. 

—  With  its  issue  for  May  5  last,  the  Central- 
Organ  fur  die  Interessen  des  Realschulwesens  pub- 
lished a  most  valuable  list  of  all  the  works  on 
Scandinavia  and  its  literature  that  appeared  dar- 
ing the  year  1886. 
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—  The  King  of  Italy  has  signed  a  decree  author- 
izing the  publication  of  a  new  and  complete  edi- 
tion of  Galileo's  works,  at  the  expense  of  the 
state.  The  ministry  of  education  has,  with  the 
co-operation  of  leading  scientists,  undertaken  the 
preparation  of  this  edition.  It  will  comprise 
twenty  quarto  volumes,  of  about  five  hundred 
pages  each. 

—  Work  on  the  tunnel  under  the  Hudson,  be- 
tween Jersey  City  and  New  York,  has  recom- 
menced, and  an  average  progress  of  three  feet 
per  day  is  being  made.  Incandescent  electric 
lights  are  being  substituted  for  the  arc  lights  pre- 
viously employed. 

—  There  are  at  present  upwards  of  one  hundred 
miles  of  cable-railway  in  operation  in  this  coun- 
try, and  about  fifty  miles  in  course  of  construc- 
tion. 

—  The  Clarendon  press,  Oxford,  propose  to 
publish  from  time  to  time,  under  the  title  '  Annals 
of  botany,'  original  papers,  adequately  illustrated, 
on  subjects  pertaining  to  all  branches  of  botanical 
science ;  also  articles  on  the  history  of  botany, 
reviews  and  criticisms  of  botanical  works,  reports 
of  progress  in  the  different  departments  of  the 
science,  short  notes  and  letters.  A  record  of 
botanical  works  published  in  the  English  lan- 
guage will  be  a  special  feature. 

—  The  French  are  preparing  a  series  of  mono- 
graphs identical  in  scope  and  character  with  the 
very  successful  *  English  men  of  letters '  series. 
The  title  will  be  «Les  grands  ecrivains  francais,' 
and  the  following  volumes  are  already  announced: 
'  Victor  Cousin,'  by  M.  Jules  Simon ;  « Madame 
de  SevigneV  by  M.  Gaston  Boissier ;  '  George 
Sand,'  by  M.  Caro ;  '  Turgot,'  by  M.  Leon  Say ; 
'  Montesquieu,'  by  M.  Sorel ;  *  Voltaire,'  by  M. 
Brunetiere ;  *  Villon,'  by  M.  Gaston  Paris ; 
« D'AubigneV  by  M.  Guillauroe  Guizot ;  '  Ra- 
cine,' by  M.  Anatole  France  ;  *  Boileau,'  by  M. 
Brunetiere  ;  *  Pascal,'  by  M.  Ha  vet ;  '  Rousseau,' 
by  M.  Cherbuliez  ;  'Joseph  de  Maistre,'  by  the 
Vicomte  E.  Melchior  de  Vogue"  ;  *  Lamartine,'  by 
M.  de  Pomairols ;  'Balzac.'  by  M.  Paul  Bourget ; 
<Mu8set,'  by  M.  Jules  Lemaitre;  'Sainte-Beuve,' 
by  M.  Taine  ;  and  '  Guizot,'  by  M.  G.  Monod. 

—  Sir  Henry  Roscoe,  M.P.,  has  introduced  a  bill 
into  parliament  to  make  provision  in  day-schools 
by  which  young  persons  who  have  passed  through 
the  public  elementary  schools,  and  others,  may  ob- 
tain further  instruction  in  technical  subjects.  The 
bill  empowers  any  school  board,  local  authority, 
or  managers  of  a  public  elementary  school,  to  pro- 
vide day  technical  and  commercial  schools  and 
classes  for  the  purpose  of  giving  instruction  in  any 


of  certain  subjects.  These  include  the  several  sci- 
ence subjects  which  are  specified  in  the  directory 
of  the  science  and  art  department,  and  in  which 
that  department  undertakes  to  examine.  The 
following  subjects  are  also  included  :  the  use  of 
ordinary  tools,  commercial  arithmetic,  commercial 
geography,  book-keeping,  French,  German,  and 
other  foreign  languages,  and  freehand  and  ma- 
chine drawing.  The  addition  of  other  subjects 
may  be  sanctioned  from  time  to  time  by  the  com- 
mittee of  council  on  education  or  by  the  science 
and  art  department.  For  the  purpose  of  carrying 
on  these  schools  and  classes,  the  power  of  school 
boards,  other  local  authorities,  and  school  mana- 
gers, is  to  be  in  every  respect  the  same  as  for  pro- 
viding ordinary  elementary  schools.  Moreover, 
they  are  to  have  power  to  provide,  or  contribute  to 
the  maintenance  of,  laboratories  and  workshops  in 
endowed  schools  for  the  purpose  of  carrying  on 
classes  or  instruction  under  the  bill.  However,  all 
these  schools  and  classes  are  to  be  subject  to  the 
inspection  of  the  officers  of  the  committee  of  edu- 
cation or  of  the  science  and  art  department ;  and 
before  a  scholar  is  admitted  he  must  have  passed 
the  sixth  standard  or  some  equivalent  examination. 
The  education  committee  and  the  science  and  art 
department  are  authorized  to  give  grants  on  such 
conditions  as  they  may  lay  down  for  any  of  the 
subjects  taught  in  these  technical  or  commercial 
schools  or  classes.  For  the  purpose  of  obtaining 
grants,  a  technical  school  or  class  must  be  one  car- 
ried on  under  minutes  to  be  made  by  the  science 
and  art  department,  and  laid  on  the  table  of  the 
house  of  commons  in  the  same  way  as  the  minutes 
that  regulate  the  grants  of  the  education  depart- 
ment. 

—  Beginning  with*  September,  1887,  the  Univer- 
sity of  Kansas  will  offer,  in  addition  to  the  general 
and  special  courses  already  in  existence,  a  four- 
years'  course  in  electrical  engineering. 

—  The  date  of  inauguration  of  the  mineral  ex- 
hibition at  Lima,  Peru,  has  been  changed  from 
Oct.  1,  1887,  to  June  21,  1888. 


LETTERS  TO  THE  EDITOR. 

9m*The  attention  of  scientific  men  is  called  to  the  advantages 
of  the  correspondence  eo/umm  of  SCIENCE  for  placing  promptly 
on  record  brief  preliminary  notice*  of  their  investigation*. 
Twenty  copiet  of  the  number  containing  hi*  communication 
will  be  furnished  free  to  any  correspondent  on  request. 

The  editor  will  be  glad  to  publish  any  queries  consonant  with 
the  character  of  the  journal. 

Correspondents  are  requested  to  be  as  brief  as  possible.  The 
writer's  name  is  in  all  cases  required  as  proof  of  good  faith. 

Height  of  a  meteor. 

My  observation  of  the  course  of  the  meteor  which 
appeared  at  about  8.42  on  the  evening  of  June  15 
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may  perhaps  be  made  use  of  in  determining  the 
height  of  the  meteor  above  the  earth's  surface. 

When  I  first  saw  the  meteor,  it  was  passing,  I 
should  say,  through  the  constellation  Leo  Minor.  I 
am  confident  that  it  passed  a  little  east  of  Beta 
Leonis  Majoris,  say  three  degrees,  and  I  think  that 
it  passed  east  of  Gamma  Virginis,  near  which  it  dis- 
appeared. While  passing  between  these  two  stars, 
it  emitted  two  flashes  of  brighter  light,  —  white  or 
somewhat  bluish.    Its  motion  was  slow. 

J.  R.  W. 
Dorchester,  Mass.,  June  21. 


Museums  of  ethnology  and  their  classification. 

The  article  of  Dr.  Boas,  to  which  you  call  atten- 
tion in  your  note  to  myself,  treats  of  two  distinct 
subjects:  first,  the  interpretation  of  similarities; 
and,  second,  the  best  method  of  grouping  archeologi- 
oal  objects  in  the  museum.  In  Professor  Mason's 
report  the  same  subjects  are  discussed.  The  inter- 
pretation question  has  but  a  very  remote  connection 
with  the  museum  question,  and  as  I  have  already 
discussed  it  somewhat  at  length  in  the  '  Third  annaal 
report  of  the  bureau  of  ethnology,'  under  the  head 
of  '  Activital  similarities,'  I  think  I  may  well  neglect 
that  subject  in  this  short  communication. 

The  functions  of  a  museum  are  twofold  :  first,  as  a 
repository  of  materials  for  the  investigator ;  second, 
as  an  objective  exemplification  of  some  system  of 
knowledge  pertaining  to  the  subject  for  which  the 
collection  is  made,  to  be  used  by  an  instructor  with 
his  pupils,  and  as  an  exhibition  of  facts  for  the  pass- 
ing observer  who  visits  the  museum. 

The  first  purpose  is  of  prime  importance :  the  his- 
tory of  museum  administration  abundantly  develops 
this  fact,  and  more  and  more  is  its  value  understood. 
It  is  in  this  manner  that  great  museums  make  sub- 
stantial contributions  to  science,  and  increase  the 
knowledge  of  the  world.  The  successful  manage- 
ment of  a  museum  for  this  purpose  involves  the 
study  of  museum  cases  and  various  other  appliances 
and  devices,  together  with  museum  records,  de- 
scriptive catalogues,  etc.  In  the  performance  of  this 
function  the  methods  and  appliances  of  the  national 
museum  are  of  the  highest  excellence,  but  it  would 
require  a  volume  to  fully  set  them  forth.  Professor 
Baird,  one  of  the  greatest  organizing  minds  of  the 
scientific  world,  has  devoted  a  large  part  of  his  life 
to  this  subject. 

The  secondary  use  of  a  museum,  mentioned  above, 
somewhat  interferes  with  its  primary  use ;  and  be- 
cause it  is  secondary  it  must  not  be  allowed  to  inter- 
fere with  the  more  important  function.  In  a  great 
museum  like  that  at  the  national  capital,  the  collec- 
tions are  so  vast  that  the  public  exhibition  of  them 
all  is  impossible  :  only  a  very  small  per  cent  can  be 
shown  with  reasonable  expenditure.  This  being  the 
case,  the  secondary  use  interferes  with  the  primary 
use  only  to  that  limited  extent.  A  few  selections  are 
made  to  be  shown  to  the  public :  the  great  mass  of 
material  is  kept  ready  to  do  service  for  the  investi- 
gator. Therefore,  with  regard  to  the  arrangement  of 
the  materials  for  the  museum  for  public  exhibition, 
the  question  is  narrowed  down  to  this :  first,  on 
what  principles  shall  the  selections  be  made  ?  and, 
second,  in  what  order  shall  they  be  arranged  ?  That 
is,  the  administrator  of  the  museum  is  called  upon  to 
determine  what  is  the  most  useful  lesson  to  the  gen- 


eral public  which  his  materials  can  be  made  to  teach. 
Every  investigator  will  be  more  or  less  likely  to  con- 
sider his  own  subject  of  prime  importance,  as  it  is  to 
himself;  and  every  instructor  is,  in  like  manner, 
likely  to  consider  that  his  system  of  instruction  is  of 
prime  importance.  As  research  progresses,  one  set 
of  problems  after  another  comes  to  the  front,  and 
is  for  the  time  being  of  chief  importance.  For 
such  reasons  the  museum  appliances  for  exhibition 
should  be  of  an  easily  adjustable  kind.  No  sound 
philosophic  scholar,  be  he  investigator  or  instructor, 
will  assert  that  his  own  system  is  complete  and  final, 
that  any  classification  or  arrangement  is  ultimate.  It 
is  in  view  of  these  facts  that  the  authorities  of  the 
national  museum  have  devoted  their  efforts  very 
largely  to  methods  of  exhibition,  to  the  consideration 
of  cases,  trays,  stands  for  mounting,  etc.,  so  aa 
to  have  the  parts  interchangeable  and  easily  re- 
adjusted to  new  conditions,  — new  facts  arising  from 
the  advance  of  the  science  and  from  the  enrichment 
of  the  collections ;  and  it  seems  to  me  that  many 
problems  involved  have  been  very  satisfactorily 
solved.  The  actual  exhibition  portion  of  the  collec- 
tion in  the  national  museum  has  not  been  put  into 
permanent  shape.  What  has  been  done  has  been  ex- 
perimental and  tentative.  The  arrangement  at  one 
time  may  be  very  different  from  that  of  another; 
and  this  is  rendered  easy  and  inexpensive  by  reason 
of  the  system  above  described. 

Now,  Dr.  Boas  offers  a  system  or  plan  for  the  ar- 
rangement of  the  materials  which  relate  to  the  pre- 
Columbian  peoples  of  America  and  their  descend- 
ants. He  would  have  them  arranged  by  tribes.  On 
the  discovery  of  America  there  were  probably  many 
more  than  twenty-five  thousand  tribes  inhabiting 
the  country,  each  a  little  band  of  people  organized 
into  a  body-politic,  and  autonomous,  at  least  for 
all  domestic  purposes.  But  probably  within  the 
first  year,  changes  were  made  in  some  of  these  bodies- 
politic  :  some  coalesced  by  treaty  or  conquest,  others 
divided  through  disagreement,  individuals  from  some 
tribes  took  up  their  abode  and  became  incorporated 
with  other  tribes  :  and  so,  by  various  methods  from 
time  to  time,  all  of  these  bodies-politic  were  in 
a  flux ;  so  that  a  hundred  years  after  the  discovery  of 
America  it  is  not  probable  that  there  existed  any  one 
tribe  which  could  claim  to  be  the  pure  and  simple 
descendant,  without  loss,  admixture,  or  change,  of 
any  tribe  existing  at  the  time  of  the  discovery. 
These  changes  have  been  going  on  more  and  more 
rapidly  until  the  present  time,  and  they  are  still  go- 
ing on.  Most  of  the  tribes  best  known  to  history 
have  been  absorbed,  consolidated,  and  redivided 
again  and  again.  Now,  this  means  simply  that  under 
primitive  and  under  modern  conditions  alike  there 
has  been  no  permanent  tribal  organization,  —  a 
body-politic  whose  history  can  be  followed  as  that  of 
one  people  by  hereditary  descent.  A  museum  col- 
lected to  represent  the  tribes  of  America,  therefore, 
to  be  properly  representative,  would  have  to  be  col- 
lected as  the  census  of  the  native  inhabitants  of 
India  has  been  taken,  all  in  one  day,  by  an  army  of 
collectors.  Collected  in  any  other  way,  it  would 
have  no  proper  significance;  and  collected  in  the 
manner  suggested,  it  would  have  very  little  scientific 
value. 

But  if  a  classification  of  the  tribes  of  North 
America  were  possible,  the  archeologic  collections 
actually  made  in  the  country  could  not  be  relegated 
to  them,  for  the  tribes  have  been  forever  migrant. 


Jura  34,  1887.] 


SCIENCE. 


618 


The  materials  are  derived  from  a  variety  of  sources, 
which  may  be  briefly  enumerated  as  follows.  First, 
those  taken  from  the  mounds.  But  we  now  know 
that  many  tribes  have  erected  mounds,  and  ofttimes 
the  same  mounds  have  been  occupied  by  different 
tribes  belonging  even  to  different  linguistic  stocks. 
Only  a  few  mounds  have  been  or  can  be  relegated  to 
the  Indians  who  built  them.  Second,  another  class 
of  materials  has  been  found  in  stone  graves,  ossu- 
aries, and  other  burial-places ;  but  it  Is  rarely  the 
case  that  these  burial-places  can  be  referred  to  the 
specific  tribes  that  used  them.  Third,  much  of  the 
material  is  distributed  on  the  surface  of  the  earth, 
and  picked  up  in  woods,  fields,  caves,  etc. ;  but  it  is 
very  rarely  indeed  that  any  of  this  material  can  be 
referred  to  specific  tribes.  Then  there  is  a  vast  body 
of  material  in  the  ruins  of  the  arid  regions  of  the 
west,  very  little  of  which  can  be  relegated  to  specific 
tribes.  Again,  collections  have  been  made  from 
time  to  time,  in  the  years  and  centuries  past,  from 
the  Indians  themselves;  but  as  these  tribes  have 
been  ever  changing,  as  heretofore  remarked,  and  as 
the  names  of  tribes  change  from  time  to  time,  so  that 
the  synonymy  is  exceedingly  complex  and  difficult, 
the  same  names  being  used  for  different  tribes, 
and  the  same  tribe  being  known  by  different  names, 
there  is  no  historical  collection  of  any  magnitude  in 
the  land  that  could  with  confidence  be  affirmed  as 
coming  from  definite,  specified  tribes.  Again,  very 
many  of  the  articles  which  are  brought  together  in  a 
large  aroheologic  museum  are  the  materials  of  barter 
from  tribe  to  tribe.  This  barter  has  been  on  a  scale 
so  extensive,  that,  if  there  were  no  other  difficulties 
in  the  way  of  determining  the  inventors  and  makers, 
this  would  be  sufficient  to  cast  a  doubt  upon  nearly 
all  collections  made.  There  is  yet  another  source 
that  contaminates  much  of  the  material  collected, 
and  puzzles  the  student  of  archeology  to  the  highest 
degree.  Stone  implements,  shell  ornaments,  copper 
implements,  utensils,  etc.,  were,  in  the  early  history 
of  the  country,  manufactured  on  a  large  scale  by 
traders,  to  be  bartered  with  the  Indians  for  peltries. 
A  vast  amount  of  this  material  was  thus  manufac- 
tured ;  and,  because  it  was  more  or  less  superior  to 
the  work  of  the  Indians  themselves,  it  intrudes  its 
way  before  all  other  objects  into  the  collections  of 
the  country. 

It  will  be  seen,  that,  taking  all  things  together,  a 
tribal  arrangement  of  the  aroheologic  museum  of 
North  America  is  an  impossibility  by  reason  of  its 
nature. 

But  the  tribal  museum  as  suggested  by  Dr.  Boas 
would,  in  practical  affairs,  be  an  impossibility  by 
reason  of  its  magnitude.  In  the  many  thousand 
groups  of  which  it  would  be  composed,  the  objective 
material  would  be  duplicated  over  and  over  again, 
and  to  the  observer  would  be  monotonous  and  mean- 
ingless. 

But  may  not  the  tribes  be  classified?  The  so- 
called  '  ethnic '  classifications  of  mankind  have  usu- 
ally been  based  upon  physical  characteristics,  found 
in  the  relative  proportions  of  the  parts  of  the  body, 
which  has  led  to  a  high  development  of  anthropome- 
try; in  the  characteristics  of  the  cranium,  which 
has  led  to  a  high  development  of  oraniology ;  and  in 
the  color  of  the  skin,  the  texture  of  the  hair,  the  at- 
titude of  the  eyes,  etc.;  but  no  thorough  classifica- 
tion of  mankind  on  these  characteristics  has  ever 
been  established.  This  only  has  been  done:  a 
greater  or  less  number  of  varieties  have  been  de- 


scribed as  types ;  but,  whenever  the  attempt  has  been 
made  to  relegate  the  peoples  of  the  world  to  these 
varietal  types,  the  task  has  been  found  impossible. 
Mankind  cannot  be  classified  into  races  thoroughly 
inclusive  and  exclusive.  Very  much  more  has  been 
done  in  the  classification  of  languages ;  but  this 
furnishes  a  very  imperfect  classification  of  peoples. 
In  fact,  it  does  not  properly  mean  an  ethnic  classifi- 
cation. I  know  of  no  attempt  to  classify  mankind  by 
arts,  or  by  institutions,  or  by  opinions,  worthy  of  the 
mention ;  yet  arts  may  be  classified,  institutions  may 
be  classified,  and  opinions  or  philosophies  may  be 
classified,  but  the  results  thereof  are  in  no  proper 
sense  a  classification  of  peoples. 

In  this  connection  it  is  sufficient  to  say,  that,  as 
there  is  and  can  be  no  ethnic  classification  of  the 
tribes  of  America,  so  there  can  be  no  classification  of 
their  arts  on  that  basis.  Yet  we  might  classify  their 
arts  in  a  museum  on  the  basis  of  classes  derived 
from  linguistic  affinities ;  but  it  would  be  wholly  ar- 
bitrary, and  lead  to  no  valuable  results.  The  Pai- 
utes  of  Utah,  the  Oomanohes  of  the  plains,  and  six 
of  the  Pueblos  of  New  Mexico,  that  are  called  by  the 
bureau  of  ethnology  the  '  Shinumos,'  and  included 
in  the  ancient  province  of  Tusayan,  all  belong  to  the 
same  linguistic  family ;  but  their  arts  are  most  di- 
verse, as  will  readily  occur  to  any  one  familiar  with 
the  subject.  The  Apaches  of  Arizona  and  New 
Mexico  would  be  thrown  into  a  group  with  the  Tinne 
Indians  in  the  region  of  Lake  Athabasca.  And  like 
illustrations  might  be  extended  to  an  indefinite 
length. 

Dr.  Boas  suggests  a  geographic  distribution  in  a 
manner  which  makes  it  appear  that  he  considers  a 
geographic  classification  to  be  essentially  the  same 
as  an  ethnographic  classification,  but  the  two  are 
altogether  different  things.  It  is  said  that  prairie- 
dogs,  owls,  and  rattlesnakes  successively  occupy  cer- 
tain underground  habitations  on  the  plains,  but  they 
are  not  thereby  classed  as  one  group  in  systematic 
zoology ;  and  he  who  supposes  that  the  multifarious 
tribes  in  one  region  of  America  are  of  the  same 
stock,  or  can  in  any  proper  way  be  classifled  as  one, 
has  failed  to  understand  the  ethnology  of  the  Ameri- 
can races.  But  this  leads  to  the  consideration  of  a 
classification  by  geographic  provinces,  as  advocat- 
ed by  Bastian  and  referred  to  by  Boas.  If  the 
primary  classification  of  the  museum  should  have 
this  basis,  some  very  interesting  tacts   would  be 

S resented.  It  is  well  known  that  zoologic  prov- 
lces  and  botanical  provinces  have  been  defined 
by  various  biologists,  and  the  facts  connected 
therewith  are  of  great  interest.  In  like  man- 
ner the  art  provinces  of  North  America  are  of  great 
interest.  To  this  subject  the  bureau  of  ethnology, 
under  my  charge,  has  given  much  attention,  and 
gradually  we  are  reaching  some  interesting  results ; 
and  at  the  present  stage  of  this  research,  if  we  could 
have  a  grand  museum  arranged  on  this  basis,  in- 
vestigations would  be  made  with  greater  ease,  and 
perhaps  facts  and  ideas  would  be  suggested  which 
will  not  be  discovered  in  the  lack  of  such  a  grand 
museum.  Yet  I  should  hesitate  to  affirm  that  that 
was  the  best  arrangement  for  the  national  museum 
or  any  other  great  collection. 

The  human  activities  which  characterize  mankind 
may  be  classed  as  arts,  institutions,  languages,  and 
opinions  or  philosophies.  Of  these  activities,  the 
arts  only  can  be  represented  in  a  museum,  and  they 
but  in  part.   An  anthropological  museum,  therefore, 
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is  an  impossibility ;  but  we  may  have  a  museum  of 
arts,  including  the  arts  industrial  and  aesthetic. 
But}  while  suoh  a  museum  might  be  possible,  it  is 
impracticable,  for  a  collection  of  the  arts  of  all 
peoples  of  all  times  would  be  of  such  magnitude 
that  it  could  not  properly  be  made  and  preserved 
within  practical  conditions  of  economy.  That 
which  the  great  institutions  of  the  world  really 
attempt  is  an  archeological  museum,  —  a  museum  of 
the  antiquities  of  the  higher  races,  and  of  the  past 
and  present  of  the  lower  races.  In  the  administra- 
tion of  suoh  a  museum  it  may  be  considered  best  to 
segregate  a  part  thereof  for  exhibition,  as  indicated 
in  a  previous  part  of  this  letter  ;  but  their  arrange- 
ment by  tribes  on  ethnic  characteristics  of  any  kind 
is  an  impossibility.  Their  arrangement  by  geographic 
districts  is  possible,  but  the  lessons  taught  thereby 
are  not  of  prime  importance,  and  the  cost  of  such  an 
exhibition  would  be  excessively  expensive,  —  quite 
out  of  proportion  to  the  value  of  the  results.  The 
scientific  or  technologic  classification  is  all  that  re- 
mains, and  this  has  yet  to  be  developed. 

Will  the  editor  of  Science  indulge  me  in  one  more 
remark,  as  a  corollary  to  what  I  have  said  ? 

There  is  a  science  of  anthropology,  composed  of 
subsidiary  sciences,  which  I  group  as  follows :  the 
biology  of  man,  which  is  the  study  of  the  animal 
man,  and  may  be  considered  as  belonging  to  biology 
proper,  or  anthropology ;  there  is  a  science  of  psy- 
chology, which  is  a  part  of  anthropology ;  there  is  a 
science  of  technology,  which  includes  all  the  arts  of 
mankind ;  there  is  a  science  of  sociology,  which  in- 
cludes all  the  institutions  of  mankind ;  there  is  a 
science  of  philology,  whioh  includes  the  languages 
of  mankind ;  and  there  is  a  science  of  philosophy, 
which  includes  the  opinions  of  mankind ;  but  there 
is  no  science  of  ethnology,  for  the  attempt  to  clas- 
sify mankind  in  groups  has  failed  on  every  hand. 
Perhaps  the  most  distinctive  group  of  men  yet 
discovered  in  the  world  are  the  Eskimos.  They 
have  in  a  general  way  physical  characteristics 
which  separate  them  from  other  peoples,  but  these 
distinctions  fade  out  on  the  western  coast  of  America 
and  eastern  coast  of  Asia  They  have  arts  peculiar 
to  an  arctic  habitat,  but  their  arts  are  not  exclusively 
their  own.  Their  institutions  are  yet  practically 
unknown.  Their  opinions,  as  represented  in  their 
mythologies,  are  imperfectly  known,  but  they  yet 
furnish  no  characteristics  by  which  they  can  be 
segregated  from  many  other  peoples ;  and  Mr.  Dall 
has  shown  that  their  languages  are  not  wholly  un- 
connected with  other  languages  of  the  north.  But 
when  the  attempt  is  made  to  set  up  other  races  in 
the  world,  it  wholly  fails.  The  unity  of  mankind  is 
the  greatest  induction  of  anthropology. 

J.  W.  Powell. 
Washington,  June  11. 

I  have  to  say  a  few  words  in  reply  to  Major 
Powell's  criticism  of  my  letter  in  Science  of  May  20. 
It  will  be  seen  that  in  regard  to  several  points  which 
are  discussed  in  my  letter  of  June  17,  and  Major 
Powell's  letter  of  to-day,  there  is  no  difference  of 
opinion  between  Major  Powell  and  myself,  as  his  re- 
marks would  imply. 

Major  Powell  infers  that  my  remarks  refer  to 
archeological  collections  of  pre-Columbian  peoples. 
If  he  will  kindly  look  at  the  contents  of  my  two  let- 
ters, he  will  see  that  no  mention  has  been  made  of 
such  collections,  but  that  we  discussed  the  general 
question  of  studying  and  arranging  ethnological  ma- 


terial. The  mere  fact  that  we  do  not  know  to  which 
tribes  archeological  specimens  belong  excludes  them 
from  our  discussion,  and  demands  a  different  kind  of 
treatment.  I  fully  agree  with  Major  Powell's  re- 
marks on  this  subject,  but  venture  to  say  that  they 
do  not  belong  to  the  question  at  issue. 

A  few  words  more  on  Major  Powell's  remarks 
on  the  classification  of  tribes  and  the  alleged  impos- 
sibility of  arranging  a  tribal  museum.  The  problem 
has  been  solved  by  numerous  museums,  even  much 
larger  than  the  national  museum.  The  ideal  plan  of 
their  arrangement  is  to  exhibit  a  full  set  of  a  repre- 
sentative of  an  ethnical  group,  and  to  show  slight 
peculiarities  in  small  special  sets.  Experience  shows 
that  this  can  be  done  with  collections  from  all  parts 
of  the  world  without  over-burdening  the  collection 
with  duplicates,  and  without  making  artificial  classi- 
fications —  only  by  grouping  the  tribes  according  to 
ethnic  similarities.  Such  groups  are  not  at  all  in- 
tended to  be  classifications,  as  Major  Powell  infers 
in  his  remarks  on  this  subject.  The  principal  differ- 
ence between  the  plan  advocated  by  Major  Powell 
and  adopted  by  Professor  Mason,  and  that  of  other 
museums,  is,  that  the  latter  exhibit  the  individual 
phenomenon,  while  the  former  make  classifications 
that  are  not  founded  on  the  phenomenon,  but  in  the 
mind  of  the  student.  Db.  Fbanz  Boas. 

New  York,  June  18. 


Small-pox  hospitals. 

In  your  issue  of  the  20th  of  May  I  notice  a  state- 
ment concerning  the  peculiar  effect  of  small-pox  in 
the  vicinity  of  hospitals  for  that  disease.  Some  years 
ago,  small-pox  was  local  here,  and  upon  the  termina- 
tion of  the  case  the  bedding  was  burned  in  the  yard 
of  the  premises ;  and  I  am  informed,  that,  in  the  di- 
rection in  which  the  smoke  was  driven  by  the  wind, 
several  cases  of  small-pox  developed,  while  the  sur- 
rounding neighborhood  was  otherwise  free  from  it 

Among  our  acclimated  people  this  disease  is  more 
dreaded  than  yellow- fever.  The  people  here  are  op- 
posed to  burning  bedding  of  yellow-fever  patients, 
but  favor  burying  or  sinking  in  the  channel.  Our 
atmosphere  never  being  purified  by  frost,  our  reli- 
ance must  be  upon  the  winds  to  purify  and  disinfect. 
Here  every  thing  rapidly  decays,  and  passes  away 
into  the  atmosphere.  Horatio  Grain. 

Key  West,  June  7. 


The  scientific  swindler  again. 

About  six  weeks  ago  a  delightfully  intelligent  and 
amiable  deaf-and-dumb  man  appeared  in  Pottsville, 
and  was  entertained  hospitably  by  Mr.  Bard  Wells, 
late  of  the  geological  survey  of  Pennsylvania,  to 
whom  he  gave  some  valuable  books,  and  from  whom 
he  took  some,  also  a  compass.  He  left  Pottsville 
suddenly  without  paying  his  hotel-bill. 

About  two  weeks  afterward  he  called  at  the  office 
of  the  survey,  in  Philadelphia,  after  office-hours, 
and  represented  himself  to  the  janitreas  as  an  assist- 
ant on  the  survey,  sent  by  the  assistant  in  charge  of 
the  office  to  get  certain  survey  reports.  Having  no 
written  order  to  show,  he  was  refused  admittance, 
and  went  away  very  angry. 

I  see  that  he  has  turned  up  at  Syracuse.  It  is  as- 
tonishing that  the  fellow  can  have  managed  to  escape 
capture  so  long.  J.  P.  Lbsliy. 
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A  Bayanzi  execution. 

It  may  be  interesting  to  ethnologists  to  give  a 
brief  account  of  the  mode  of  execution  among  the 
Bayanzi,  a  large  tribe  of  negroes  inhabiting  the 
country  between  the  Kongo  and  the  river  draining 
Lake  Leopold  II.,  which  empties  into  the  K™,  the 
largest  southern  affluent  of  the  Kongo.  The  Bayanzi 
are  said  to  be  peaceful  negroes,  quite  skilful  in 
agriculture,  and  to  excel  in  wood-carving  and  work- 
ing iron  into  weapons  of  various  kinds. 

The  executioner's  sword  is  a  short,  heavy  two- 
edged  weapon,  blunt  at  the  end,  where  it  projects  in 


a  spur  on  each  aide.  The  hilt  is  of  wood  wound 
with  brass  wire,  giving  a  very  firm  grip.  The  series 
of  shallow  grooves  through  the  middle  are  called 
'  blood-grooves.' 

In  executing,  the  condemned  is  made  to  sit  down 
on  a  block  jnst  behind  a  post,  his  limbs  passing  on 
each  side  of  it.  The  post  reaches  to  the  height  of  his 
chin.  His  arms,  legs,  and  body  are  tied  to  stakes. 
A  strong  sapling  is  bent  down,  haying  at  its  extrem- 
ity a  collar  suspended  by  cords.  This  collar  is 
placed  around  the  victim's  neck,  producing  so  great 
tension,  that,  when  the  executioner  delivers  the  blow, 
the  severed  head  is  thrown  into  the  air  with  the  force 
of  a  bomb.  In  all  probability,  this  devioe  for  mak- 
ing the  neck  taut  arises  from  the  clumsy  nature  of 
the  sword  employed,  and  the  consequent  difficulty 
in  naing  it  for  decapitation.  The  post  in  front  of 
the  man's  neck  also  facilitates  the  entire  removal  of 


the  head.  Previous  to  the  execution  it  is  usual  for 
the  people  — men,  women,  and  children  —  to  tor- 
ment the  prisoner  with  fire-brands,  thorns,  and  all 
sorts  of  devices,  while  he  is  in  this  uncomfortable 
pillory.  This  execution  shows  an  ingenious  arrange- 
ment of  machinery  to  accomplish  an  end,  resulting 
in  a  queer  combination  of  hanging  and  decapitation. 
The  circumstance  which  forms  the  subject  of  this 
paper  was  witnessed  in  November,  1884,  at  Louko- 
lela,  by  Mr.  E.  J.  Glare.  Lieut.  E.  H.  Taunt,  D.  S. 
navy,  collected  the  sword.  Mr,  W.  P.  Tisdel  sent  in 
a  scythe-shaped  sword  said  to  have  been  nsed  for  the 
same  purpose.  So  far  as  known  by  the  writer,  this 
is  the  first  time  that  an  account  of  the  Bayanzi  or  a 
similar  execution  has  ever  been  published. 

WiLTEB  Hough. 
Washington,  June  *.        

An  advance  in  educational   advertising;. 

The  announcements  annually  made  by  the  better 
class  of  educational  institutions  in  this  country  are 
generally  characterized  by  a  wholesome  modesty, 
both  as  to  style  and  substance.  Indeed,  one  might 
infer  from  their  perusal  that  there  existed  among  the 
educational  fraternity  a  code  of  ethics  nearly  as 
rigorous  as  that  of  the  medical  profession.  That 
many  exceptions  to  this  rule  have  occurred,  and  are 
occurring,  has  long  been  known  ;  and  tan  years  ago 
Prof.  F.  W.  Olarke  amused  and  interested  the 
reading  public  by  the  publications  of  some  choice 
selections  from  advertising  literature  issued  by  a 
few  schools  in  the  west  and  south,  where,  as 
Professor  Clarke  remarked,  the  people  are  '  un- 
trammelled by  effete  conventionalities.'  He  also 
explained  the  backward  state  of  the  art  in  some 
other  parts  of  the  country  by  saying  that  "New 
England  and  the  middle  states  are  too  much  tied 
down  by  routine  and  tradition  to  produce  such  rare 
developments  of  the  intellect." 

It  is  gratifying  to  know  that  in  one  spot,  at  least, 
of  this  benighted  region,  it  begins  to  look  asif  some- 
body had  cut  the  string.  The  institution  inaugurat- 
ing a  new  departure  is  not  found,  as  in  the  instances 
cited  by  Professor  Clarke,  in  an  obscure  country 
town  whose  location  is  only  revealed  after  a  careful 
study  of  the  map,  but  it  is  in  and  a  part  of  the  very 
'  Hub '  Itself.  With  the  keen  insight  and  business 
tact  which  is  supposed  to  be  inseparable  from  the 
genuine  down-east  Yankee,  the  author  of  the  new 
idea  has  evidently  studied  the  question  of  advertis- 
ing with  a  determination  to  adopt  that  style  which 
experience  has  shown  to  be  the  most  successful.  As 
might  have  been  anticipated,  the  result  of  his  in- 
vestigations is  apparently,  that,  in  the  present  state 
of  our  knowledge  of  the  art,  its  highest  development 
is  embodied  in  the  methods  of  the  vender  of  patent 
medicines. 

Tour  New-Englander  is  nothing,  however,  if  not 
cautious,  and  it  must  not  be  assumed  that  the  full 
power  of  the  new  method  has  been  brought  into 
play  at  once.  The  first  output  was  observed  in  the 
advertising  columns  of  a  well-known  newspaper,  a 
copy  of  which  recently  fell  into  the  hands  of  the 
writer.  The  announcement  of  a  widely  known  edu- 
cational institution,  everywhere  recognized  as  one  of 
the  first,  if  not  the  very  first,  of  its  type,  began  with 
a  display  in  large  capitals  of  the  words,  '  Beware  of 
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melled  by  effete  conventionalities,'  it  might  have 
been  clipped  out  and  consigned  to  the  collection  so 
unselfishly  organized  and  begun  by  Professor  Clarke, 
but  a  second  thought  would  hardly  have  been  given 
to  it.  Emanating  as  it  did,  however,  from  the  very 
heart  of  the  Back  Bay  region,  it  is  worthy  of  the 
serious  and  earnest  consideration  of  all  who  are  in- 
terested in  educational  progress. 

What  does  it  really  mean  ?  But  two  explanations 
seem  plausible.  The  first,  which  is  mentioned  only 
to  be  rejected,  is  that  the  authorities  of  the  institu- 
tion under  consideration  are  privately  and  unoffi- 
cially of  the  opinion  that  it  is  a  mistake;  that  its 
courses  of  study  are  ill-adjusted,  its  facilities  and 
equipment  meagre  and  inadequate;  and,  in  short, 
that  its  patrons  are  being  'taken  in.'  Public  or 
private  admission  of  this  belief  would  be  fatal,  but 
the  demands  of  Puritan  conscience  cannot  be  wholly 
ignored ;  and  the  outcome  is  the  ingeniously  worded 
notice,  which,  while  inviting  confidence  in  the  school 
itself,  generously  warns  the  publio  against  any  and 
all  others  who  may  be  trying  to  do  the  same  thing  in 
the  same  way.  Such  an  intricate  and  delicate  sys- 
tem of  ethics  might  possibly  originate  in  the  vicinage 
of  the  Concord  Bchool,  but  to  ordinary  people  it  is 
incomprehensible,  and  the  hypothesis  is  rejected  as 
being  untenable. 

There  remains  only  the  explanation  which  has  al- 
ready been  suggested :  it  is  the  beginning  of  new 
things  in  college  advertising,  or,  rather,  it  is  the  ap- 
plication of  the  old  and  well-established,  none-genu- 
ine-unless-the-name-ifl-blown-in-the-bottle  method  in 
a  new  direction.  That  the  advantages  of  the  new 
departure  will  be  universally  recognized  cannot  be 
questioned.  Indeed,  it  can  be  shown  that  a  little 
timid  experimentation  along  the  new  line  had  al- 
ready been  undertaken  by  institutions  more  or  less 
4  untrammelled  ; '  but,  now  that  cultured  Boston  has 
stamped  the  guinea,  it  can  no  longer  be  looked  upon 
with  suspicion. 

Our  friends  of  the  west  and  south  may  now  begin 
to  woo  the  public  in  this  new  but  entirely  orthodox 
manner,  and  ample  opportunity  will  be  afforded  for 
the  display  of  hitherto  unsuspected  genius.  Even 
the  most  venerable  and  conservative  schools  must  ex- 
pect to  be  drawn  in,  or  they  will  be  distanced  in  the 
race.  The  infinite  variety  of  which  the  new  method 
is  capable  is  shown  on  every  page  of  the  daily  paper ; 
but  it  is  more  than  likely  that  some  special  line  will 
be  worked,  and  among  various  styles  something  like 
the  following  is  likely  to  be  popular :  — 


A  CUBIOUB  CIRCUMSTANCE ! 

There  has  been  much  comment  and  diacussion  on  the 
street  to-day.  In  reference  to  the  fortunate  escape  of  Mr. 
Beverly  Witheropoon  from  drowning,  when  the  tug-boat 
Martha  went  down  yesterday.  Just  as  the  unfortunate  boat 
was  entering  the  harbor,  she  was  struck  amidships  by  a 
huge  wave,  which  capsized  her,  and  all  on  board  were  lost. 
Had  Mr.  witherspoon  been  on  board  of  the  Martha,  he 
would  have  gone  down  with  the  rest.  When  questioned  by 
a  reporter  to-day,  he  declared  that  he  could  only  attribute 
his  good  fortune  to  the  fact  that  he  was  educated  at  the 

— ,  an  institution  of  learning  which  ia  widely, 

etc. 

Or  this :  — 
Admiral -. 


President  of  the 


Dear  Sir,  —  Although  generally  unwilling  to  appear  as 
in  any  way  favoring  institutions  of  learning,  I  cannot  refuse 
to  allow  you  to  publish  the  true  history  of  my  son's  case,  if 
the  interests  of  humanity  will  be  furthered  thereby.  For 
several  years  my  son  was  afflicted  with  ignorance  and  stu- 

Sidity.  As  he  grew  older  the  affliction  increased,  and  at 
Lst  I  felt  compelled  to  send  him  te  school  in  the  hope  of  ef- 
fecting a  cure.  During  several  years,  and  at  vast  expense, 
I  kept  this  up,  sending  him  to  the  famous  H  d  univer- 
sity, the  college  of  N J at  P ,  Y college,  and 

other  well-known  schools;  but  he  grew  worse  all  of  the 
time,  and  appeared  to  be  rapidly  approaching  imbecility. 
One  day,  Just  as  I  was  about  to  give  up  in  despair,  a  friend 
accidentally  mentioned  your  institution,  and  spoke  of  the 
great  benefit  it  had  been  to  a  young  man  of  his  acquaint, 
ance  who  was  similarly  afflicted.  like  the  proverbial 
drowning  man,  I  was  ready  to  catch  at  a  straw,  so  I  at  once 
put  my  son  under  your  care.  At  the  end  of  three  months  a 
great  improvement  was  observed ;  after  a  year,  intervals  of 
lucidity  became  more  frequent;  and  at  the  end  of  his 
course,  when  he  had  received  your  diploma,  he  was  able  to 
procure  an  excellent  position  as  a  writer  of  articles  on 
political  economy.  I  have  no  objection  to  your  mentioning 
my  name  in  your  future  advertisements. 

Yours  respectfully, 

But,  unless  the  thing  is  copyrighted,  its  origina- 
tors will  be  obliged  to  keep  a  sharp  lookout,  as  a 
great  deal  of  this  sort  of  talent  is  lying  around 
loose.  X. 

Queries. 

6.  Volapuk. — Where  can  I  obtain  any  specific  in- 
formation concerning  Volapuk,  the  universal  lan- 
guage about  which  a  note  appeared  recently  in 
Science  f  —  H.  T.  P. 

[Volapuk  was  invented  by  Father  Johann  Martin 
Schleyer  of  Constance,  Baden,  Germany,  and  an  in- 
quiry  addressed  to  him  would  undoubtedly  elicit 
information  as  to  literature,  etc.  M.  M.  Hachette  et 
Cie,  the  well-known  Paris  publishers,  have  recently 
issued  a  book  on  this  subject.  —  Ed.] 


CROSBY'S  VITALIZED  PHOSPHITES 

Composed  of  the  Nerve-giving  Principles  of  the  Ox  Brain  and  the  Embryo  of  the  Wheat  and  Oat. 

Is  a  standard  remedy  with  physicians  who  treat  nervous  or  mental  disorders. 
The  formula  is  on  every  label.  As  it  is  identical  in  its  composition  with 
brain  matter  it  is  rapidly  absorbed  and  relieves  the  depression  from  mental 
efforts,  loss  of  memory,  fatigue  or  mental  irritability. 

Sleeplessness,  irritation,  nervous  exhaustion,  inability  to  work  or  study 
is  but  Brain  Hunger,  in  urgent  cases  Brain  Starvation.  It  aids  in  the 
bodily  and  wonderfully  in  the  mental  development  of  children.  It  is  a  vitai 
phosph/te,  not  a  laboratory  phosphate  or  soda  water  absurdity. 

56  W.  25th  St,  N.  Y.       For  sale  by  Druggists,  or  by  Mail,  $1. 
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INDIAN  CRADLES  AND  HEAD-FLAT- 
TENING. 

I  ah  indebted  to  Dr.  R.  W.  Shufeldt  and  Dr. 
Washington  Matthews,  both  of  the  U.  S.  army, 
for  the  suggestion  that  a  more  intimate  study  of 
Indian  cradles  is  demanded  by  those  who  are  in- 
vestigating the  subject  of  cranial  deformation. 

In  studying  this  subject,  it  is  well  to  bear  in 
mind  the  fact  that  among  the  Eskimos  and  Indians 
of  the  far  north,  as  well  as  among  the  Indians  of 
the  tropics,  cradle  boards  or  frames  are  impracti- 
cable. In  the  former  region  the  cold  is  too  in- 
tense ;  in  the  latter,  clothing  of  any  kind  is  un- 
necessary. The  student  must  remember,  also,  that 
the  use  of  cradles  extends  over  the  first  year  of  a 
child's  life,  beginning  when  it  is  absolutely  help- 
less, and  ending  with  the  time  when  the  child  can 
stand  alone  in  its  cradle,  and  finally  walk  out  of 
it.  In  all  these  cases,  functionally  if  not  struc- 
turally, the  cradle  is  modified  in  harmony  with  its 
occupant.  It  must  be  remembered,  also,  that  cul- 
ture-gradus,  natural  supplies,  and  the  appliances 
and  decorations  of  each  tribe,  have  an  effect  on 
the  cradle.  Properly  speaking,  cradles  are  divided 
structurally  into  quasi  genera  and  species :  they 
are  intimately  related  to  their  environment,  they 
have  their  ontogeny  and  phytogeny,  and  they  are 
formed  and  fashioned  in  co-ordination  with  the 
whole  industrial  life  of  their  respective  tribes. 

The  parts  of  a  cradle  are,  1°,  the  frame  ;  2°, 
the  bed  ;  8°,  the  pillow  ;  4°,  the  wrappings  and 
lashings ;  5°,  the  carrying  appliances ;  6°,  the 
decoration. 

The  young  Eskimo,  when  it  goes  abroad,  finds 
its  carriage  in  its  mother's  hood.  This  custom  is 
universal  from  Labrador  to  Mount  St.  Elias,  and 
the  maternal  parka  is  made  capacious  accord- 
ingly. , 

The  Tinne*  stock  of  the  Yukon  River  make  their 
tray-shaped  cradle  of  birch-bark,  with  hood  and 
awning  of  the  same  material.  No  attempt  is 
made  at  a  permanent  bed  or  pillow.  The  child  in 
its  wrappings  is  laid  in  the  cradle,  and  lashed 
securely. 

The  national  museum  does  not  possess  an  Indian 
cradle  from  the  Haida  or  Tlingit  Indians.  The 
Bella  Bella  Indians  of  British  Columbia  make  a 
little  ark  of  cedar-wood,  with  head-board  sloping 
upward.     The  bed   is  an  abundance  of  finely 


shredded  cedar-bark.  The  child  is  laid  in  this 
soft  couch,  wrapped  with  flaps  of  buckskin,  and 
lashed  in  with  a  leather  string.  Totemic  devices 
are  painted  on  the  head-board. 

Coming  southward,  we  encounter  the  Chinook 
cradle,  a  trough  of  cedar-wood,  carved  to  imitate 
a  scow-boat.  The  bed  is  soft  bast  or  cedar-bark. 
The  remarkable  feature  is  the  pad  drawn  down 
upon  the  forehead  Compare  this  with  the  awn- 
ing of  the  Yukon  cradle.  Query :  Did  many  In- 
dian cradles  formerly  have  a  device  to  keep  the 
heads  of  very  small  children  from  falling  down 
while  the  cradle  was  in  a  vertical  position,  and 
did  most  tribes  abandon  it  because  it  affected  the 
shape  of  the  child's  head,  while  the  Chinook  re- 
tained it  for  the  same  reason  ?  In  scientific  phrase, 
is  this  a  case  of  survival  or  atavism? 

The  Hupas  and  all  other  Oregonian  and  north- 
ern Californian  tribes  weave  their  cradle-baskets 
and  wallets  from  twigs  or  from  the  tough  fibre  of 
the  milk-weed.  In  shape,  the  frame  resembles  an 
open  slipper,  and  a  pretty  dish-shaped  awning 
covers  the  face. 

In  southern  California  the  Mohave  and  other 
members  of  the  Yuma  stock  make  a  ladder  or 
trellis,  on  which  is  laid  a  bed  of  shredded  willow 
or  mezquite  bark.  A  blanket  of  the  same  material 
is  spread  over  the  baby,  held  in  place,  not  by  the 
almost  universal  lacing,  but  by  a  garter-shaped 
band  wrapped  round  and  round  '  cradle  and  baby 
and  all.'  This  band,  in  the  specimen  figured,  is 
braided,  not  woven,  of  party-colored  threads,  the 
figures  suggesting  similar  ornaments  on  pottery. 

The  Yaqui  Indians  of  Sonora  make  their  cradles 
of  reed-canes,  held  in  a  plane  by  rude  dowels 
piercing  them  transversely  in  several  places.  A 
bundle  of  split  cane  forms  the  pillow,  and  two 
little  pads  or  bosses  of  rags  keep  the  child's  head 
from  rolling  off  laterally.  Yaqui  crania  should 
be  carefully  examined  for  occipital  deformation. 

The  Piutes  represent  the  great  Shoshone  stock 
of  the  interior  basin.  Their  cradle  is  a  rack  of 
twigs,  like  that  of  the  Yaqui.  It  is  enclosed  in  a 
capsule  of  buckskin,  has  an  awning  over  the 
head,  and  the  bed  is  made  of  skins.  The  child's 
head  has  no  elevated  pillow,  but  is  brought  in 
contact  with  the  fur-covered  cradle-frame. 

The  Navajo  cradle-board  is  the  type  followed  by 
all  the  Pueblos  and  by  the  Apaches  as  well.  A 
flat  board,  with  awning,  side-flaps,  and  elaborate 
lacing,  forms  the  groundwork,  which  the  gorgeous 
Navajo  loads  down  with  silver  ornaments.     Dr. 
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Shufeldt  and  Dr.  Matthews  have  both  studied 
this  cradle  carefully  with  reference  to  deforma- 
tion. 

The  Sioux  cradle  represents  those  of  all  the 
tribes  on  the  plains  of  the  great  west.  It  is  a 
trellis  or  rack  of  four  pieces,  like  a  skid  or  a 
flower-frame,  or  a  frame  on  which  fur  skins  are 
stretched.  Two* upright  pieces  nearly  contiguous 
at  the  foot  are  spread  apart  at  the  top.  They  are 
held  in  place  by  cross-slats  above  and  below.  A 
strip  of  buffalo-skin,  fur  side  up,  covers  this 
frame.  The  child  lies  on  this  in  a  sort  of  ham- 
mock between  the  vertical  slats.  There  is  an  am- 
ple pillow.  The  enclosing  portion  is  shoe-shaped, 
made  of  leather,  and  strengthened  around  the 
face  by  stiff  hide.  The  child  is  lashed  in  by  the 
closing  of  these  leather  flaps,  which  are  now  for 
the  most  part  gorgeously  adorned  with  bead- work. 

The  Algonquin  cradle  is,  like  that  of  the  Navajo, 
a  board  with  stationary  padded  pillow,  ample 
bed,  and  cover  ornamented  with  porcupine-quills. 

There  are  no  cradles  in  the  national  museum 
from  the  southern  Indians.  The  squaws  that  fre- 
quent southern  cities  at  present  carry  their  chil- 
dren in  shawls  or  sacks  on  their  backs. 

No  attempt  is  here  made  to  touch  the  literature 
of  the  subject,  which  generally  introduces  more 
confusion  than  knowledge.  O.  T.  Mason. 


DR.  BAIN  ON  ULTIMATE  QUESTIONS  OF 

PHILOSOPHY. 

Prof.  Alexander  Bain  of  Aberdeen  is  univer- 
sally regarded  as  the  greatest  exponent  of  the 
association  school  of  psychology,  and  for  this 
reason  his  scattered  papers  and  addresses  are  care- 
fully read  by  philosophical  students.  At  the  last 
meeting  of  the  Aristotelian  society,  he  read  a 
paper  on  the  «  Ultimate  questions  of  philosophy,' 
which  is  reported  as  dealing  with  the  philosophi- 
cal differences  of  opinion  that  grow  out  of  the 
attempts  to  give  reasons  for  what  has  to  be  as- 
sumed as  being  ultimate.  At  the  outset  the  author 
illustrated  the  position  that  a  science  may  be  very 
debatable  in  its  foundations,  and  yet  the  super- 
structure raised  upon  these  may  be  sound  and  un- 
impeachable. This  is  most  apparent  in  the  mathe- 
matical and  physical  sciences,  in  several  of  which 
the  ultimate  axioms  are  given  in  questionable 
forms,  without  impeding  the  development  of 
truthful  doctrines,  both  inductive  and  deductive. 
Less  obvious  is  the  application  to  logic  and  psy- 
chology, which,  in  the  opinion  of  some,  are  in  a 
state  of  total  arrest  until  the  fundamentals  are 
thoroughly  adjusted.  Yet  this  extreme  position 
may  be  overstated ;  for  in  these  sciences  many 
important  results  have  been  obtained,  while  con- 


troversy still  rages  in  regard  to  the  primary  truths 
of  both.    In  following  out  the  main  design  of  the 
paper  to  deal  with  ultimate  questions,  the  two 
foundation  axioms  of  logic,  namely,  the  axiom 
of  self-consistency  and  the  axiom  of  nature's  uni- 
formity, were  first  considered,  the  chief  stress  of 
the  discussion   being  laid  on  the  second.    The 
absolutely  ultimate  character  of  the   belief  that 
the  future  will  resemble  the  past  was  contrasted 
with  the  three  other  views  of  the  axiom  :  namely, 
1°,  that  it  is  an  identical  proposition  (as  main- 
tained by  Taine  and  Lewes) ;  3°,  that  it  is  an  in- 
tuition ;  3°,  that  it  is  a  result  of  experience.    As 
to  the  last  view,  which  is  the  empirical  doctrine, 
the  author  contended  that  experience  could  not 
assure  us  of  what  has  not  yet  happened  without 
making  the  assumption  that  the  future  will  be  as 
the  past  has  been,  that  is,  without  begging  the 
matter  in  dispute.    The  axiom  is  not  properly  de- 
scribed either  by  experience  or  by  faith,  and  should 
be  treated  as  unique,  and  should  receive  an  un- 
meaning name,  that  compares  it  to  nothing  else, 
Considering  that  probably   the  earliest  explicit 
statement  of  the  axiom  is  that  given  in  Newton's 
third  rule  of  philosophizing,  there  would  be  no 
impropriety,  but  very  much  the  reverse,  in  this 
bicentenary  year  of  the  *  Principia,'  in  baptizing 
it  the  '  Dictum  of  Newton.'    The  author  then  re- 
viewed the  several  questions  that  might  be  re- 
garded as  ultimate  in  ethics,  dwelling  especially 
upon  the  proper  view  of    disinterested    action, 
which  could  not  be  obligatory  without  ceasing  to 
be  disinterested.    Finally  a  search  was  made  in 
psychology  for  the  best  examples  of  questions  of 
the  ultimate  class. 


ASYMMETRY. 
Dr.  T.  G.  Morton  of  Philadelphia  has  recently 
called  attention,  in  the  Medical  times  of  that  city, 
to  the  effects  of  unequal  length  of  the  lower  limbs 
in  producing  lateral  spinal  curvature.  Asymmetry 
of  this  kind  has  been  known  for  some  years,  but  * 
it  does  not  appear  that  it  has  been  regarded  as  8 
cause  of  ailment  in  other  parts  of  the  body. '  Dr. 
Morton  finds  that  it  leads  to  backache  of  distress- 
ing severity,  and  also  that  it  can  be  cured  by 
adding  to  the  shoe-heel  of  the  short  leg.    The  fol- 
lowing is  abstracted  from  his  accounts  of  several 
cases :  a  young  man,  aged  twenty -five,  had  been 
troubled  for  over  a  year  with  severe  and  con- 
tinued backache,  extending  to  the    right  side. 
When  attempting  to  straighten  up  his  back,  he 
experienced  a  cramp-like  feeling.     It  was  found 
that  his  right  leg  was  one  and  five-eighths  inches 
shorter  than  the  left,  and  that  the  right  arm  and 
leg  were  smaller  than  the  left.    The  unsymmet- 
rical  form  of  the  body  was  very  apparent  in  a 
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beck  view,  but  was  great);  reduced  when  the 
right  foot  was  sufficiently  propped  up,  as  in  the 


cuts.    The  right  shoe  was  then  corrected  for  the 
deficiency  of   the  leg.    With  this    change,   the 


Fig.  *, 
spina]  deformity  was  nearly  rectified,  the  patient 
was  able  to  walk  without  lameness,  and  the  pain 
in  his  back  entirely  disappeared. 


EDUCATION  IN  URUGUAY. 
A  note  in  the  Journal  of  the  society  of  arts 
culls  attention  to  the  fact  that  unusual  attention 
has  been  given  in  Uruguay,  within  the  last  four  or 
five  years,  to  the  education  of  the  masses.  The 
United  States  charge,  d'affaires  at  Montevideo  says 
that  education  is  now  absolved  from  any  denomi- 
national inhibition  ;  in  fact,  the  public  schools, 
now  over  fifty  for  primary  classes,  and  over  one 
hundred  for  second  grade,  besides  three  public 
high  schools,  are  open  alike  to  all  religious  de- 
nominations. Of  what  are  termed  rustic  or  rural 
schools,  there  are  over  170 ;  and  the  total  number 
of  scholars,  in  1884,  amounted  to  37,000.  Of  pri- 
vate schools,  there  were  430,  having  an  attendance 
of  about  30,000  pupils.  Rudimentary  instruction 
or  some  sort  is  compulsory  upon  all  children  be- 
tween the  ages  of  sis  and  fourteen.  An  educa- 
tional institution  of  a  peculiar  sort  has  been  estab- 
lished and  greatly  fostered  by  the  government 
within  the  last  few  yearn.  It  is  called  La  escuela 
de  artes  y  oficios,  and  its  principal  aim  is  to  afford 
to  the  poor  boys  of  the  republic  an  opportunity  to 
learn  different  trades  and  professions  at  the  ex- 
pense of  the  government.  It  isconductodupon  a 
military  plan,  and  its  expenses  are  borne  by  the 
ministry  of  war  and  marine.  The  education  is 
altogether  practical,  and  the  rules  and  regulations 
well  defined  and  understood,  and  these  are  strictly 
adhered  to.  An  applicant  for  admission  to  this 
school  must  be  of  Uruguayan  extraction,  and  over 
fourteen  years  of  age  at  the  time  of  entry.  Vac- 
cination is  insisted  upon.  The  applicant  must  be 
an  orphan  or  his  porentsin  indigent  circumstances. 
His  father,  mother,  or  guardian  must  contract  for 
him  in  writing  that  he  is  to  remain  for  six  years 
absolutely  under  the  control  of  the  principal  of 
the  school,  with  no  interference  from  home  or 
elsewhere.  If  taken  ill,  he  must  be  sent  to  the 
hospital,  and  return  to  the  school  as  soon  as  able. 
Military  discipline  of  the  strictest  kind  is  observed. 
To  show  the  proficiency  of  the  institution,  it  is  only 
necessary  to  state  that  the  Rivera,  a  gunboat 
said  io  be  powerfully  built,  was  constructed  en- 
tirely by  the  young  workmen  in  this  school,  and 
launched  by  them.  The  minister  of  war  and 
marine,  in  his  last  rejiort,  alluding  to  the  institu- 
tion, says  that  its  progress  and  usefulness  are  felt 
more  and  more  from  day  to  day,  and  that,  in  ad- 
dition to  the  Rivera  constructed  there,  a  small 
steamer,  the  Pas  y  Trabagot,  has  been  built,  and 
the  steamers  General  Palleja  and  General  Garibal- 
di are  in  course  of  construction  at  the  school. 

The  second  volume  of  Apple  tons'  'Cyclopaedia 
of  American  biography '  will  be  ready  in  a  few 
weeks,  and  the  third  will  appear  in  the  autumn. 
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MILLERS  ESSENTIALS  OF  PERSPECTIVE. 

In  <  Essentials  of  perspective '  Prof.  L.  W.  Mil- 
ler sets  forth  in  a  very  attractive  manner  the  prin- 
ciples of  this  study  of  representation  which  has 
grown  to  be  such  a  bugbear  among  artists  and 
draughtsmen. 

In  his  method  of  treatment,  the  author  has 
achieved  considerable  success;  for,  while  point- 
ing out  and  emphasizing  all  right  principles,  he 
has  presented  the  subject  in  a  purely  objective 
manner,  which  renders  it  exceedingly  agreeable 
to  the  student. 

Recognizing  Professor  Ware  of  Columbia  as  a 
teacher,  Professor  Miller  endeavors  to  present  as 
much  science  as  the  artist  ever  has  occasion  to 
use.;  and,  steering  clear  of  technical  treatment 
and  purely  theoretical  discussion,  leading  prin- 
ciples are  successively  developed  by  the  aid  of 
cases  of  direct  application  to  practical  work. 

The  value  of  this  method  is  agreeably  shown  in 
the  chapter  on  horizons,  where  the  subject  is 
efficiently  covered  without  reference  to  the  geo- 
metrical analysis  usually  involved. 

That  portion  devoted  to  curvilinear  perspective 
is  particularly  interesting,  from  the  graphic  man- 
ner in  which  the  bearings  of  this  somewhat  ob- 
scure branch  are  brought  out. 

The  book  will  find  its  most  valuable  place  with 
artists  and  architectural  draughtsmen,  and  should 
do  much  to  rescue  the  study  of  perspective  from 
the  neglect  into  which  it  has  fallen. 


LA  TEBRE  DES  MERVEILLES. 

Our  western  surveys  have  been  the  opportunity 
of  numerous  writers  abroad.  Foreign  travellers 
are  very  susceptible  to  the  attractions  of  our 
exceptional  wonders,  and  devote  themselves  to 
Niagara,  the  Yosemite,  the  Yellowstone  park, 
and  the  Colorado  Canon,  much  after  the  fashion 
of  historians  who  write  chiefly  about  kings  and 
battles,  and  say  little  about  the  common  people  in 
the  dull  times  of  peace  and  prosperity*.  But  it 
is  still  proper  enough  that  great  kings  and  decisive 
battles,  or  curious  regions  where  nature  has  done, 
or,  better  vet,  is  still  doing,  her  moat  wonderful 
and  peculiar  work,  should  take  the  most  of  our 
attention.  This  must  be  so  as  long  as  the  diamond 
is  prized  as  a  gem.  Mr.  Leclercq,  president  of  the 
Royal  geographical  society  of  Belgium,  is  there- 
fore fully  warranted  in  dividing  the  account  of 
his  travels  in  this  country  into  three  volumes ;  one 
telling  of  the  trip  from  the  Atlantic  to  the  Rocky 

Essentials  of  perspective.    By  L.  W.  Miller.    New  York, 
Scribner.    18°. 

La  terre  des  merveiUes.    Par  Julbs  Lbcueboq.   Paris, 
Haqhetto.    8°. 


Mountains,  another  given  to  an  overland  journey 
to  Mexico,  and  a  third  devoted  to  the  Yellowstone 
national  park.  The  last  is  very  neatly  done.  It 
is  intelligently  written,  without  undue  excite- 
ment or  exaggeration;  it  is  well  illustrated  by 
good  woodcuts  drawn  from  photographs,  and  not 
from  the  imagination,  of  the  usual  Parisian  artist, 
who  has  so  often  given  free  rendering  to  his 
home-made  conceptions  of  foreign  land?.  We 
should  be  fortunate  if  all  travellers'  stories  were 
as  well  told. 


LETTERS  TO  THE  EDITOR 

•  [Continued  from  p  616.] 

Instinct  in  the  cockroach. 

I  wish  to  bring  before  the  notice  of  yoor  readers 
the  following  curious  instance  of  the  operation  of  in- 
stinct in  the  cockroach  (Blatta).     During  the  hot 
months  of  the  year,  my  laboratory  is  to  some  extent 
infested  by  these  active  insects,  and  I  have  been  for 
several  years  observing  their  habits.  At  the  distance 
of  two  feet  above  one  of  the  benches,  and  fixed  to 
the  wall,  is  a  doable  gas- bracket,  the  outer  arm  of 
which  is  seventeen  inches  long  from  the  joint  to  the 
burner.     On  more  than  a  dozen  occasions,  I  have 
observed  that  a  full-grown  cockroach  would  climb 
up  the  gas-pipe  and  along  the  bracket  towards  the 
burner,  but,  finding  the  bracket  a  few  inches  from 
the  flame  too  hot  to  traverse,  would  crawl  back  a 
few  inches,  wait  a  second  or  two,  and  then  return 
towards  the  flame.     If  uninterfered  with,  he  would, 
after  a  few  trials,  leave  the  bracket  altogether,  and 
return  down  the  pipe,  and  run  off  at  full  speed.    But 
I  wished  to  see  how  he  would  act  under  peculiar  cir- 
cumstances.    I  therefore  heated  the  bracket  by  the 
flame  of  a  Bunsen  lamp  at  a  point  fourteen  inches 
from  the  tip  and  three  inches  from  the  joint,  and 
waited.     The   insect,  as  usual,  tried  to  leave   the 
bracket  by  walking  back  towards  the  wall,  but,  find- 
ing his  retreat  cut  off  by  the  heated  metal,  became 
very  much  excited,  and  commenced  running  rapidly 
between  the  distal  end  of  the  bracket  and  the  part 
which  I  had  heated.     After  doing  this  several  times, 
he  selected  the  coolest  part  of  the  bracket,  midway 
between  the  illuminating  flame  and  the  part  heated 
by  the  Bunsen,  crouched  for  a  spring,  and   leaped 
on  to  the  bench.     He  was  running  off  rapidly,  when 
I  swept  him  from  the  bench,  and  crushed  him   on 
the  floor  with  my  boot.     The  insect  deserved  to  es- 
cape, but  I  killed  him  because  I  wanted  to  observe 
the  action  of  a  fresh  cockroach  every  time  under 
the  same  circumstances.     On   more  than  a  dozen 
occasions  has  the    same    performance    been    gone 
through.     By  many  people  such  action  would  be  ac- 
counted  for  by  the  mere   word   'instinct,'  but  it 
seems  to  me  singularly  like  the  operation  of  reason. 
This  is  exactly  what  takes  place  when  a  fire  occurs 
in    a    high    building.      The    inmates   (particularly 
women)  jump  wildly  from  the  upper  windows  with- 
out waiting  to  see  whether  all  other  means  of  escape 
are  exhausted  —  and  get  smashed  on  the  pavement. 
Our  friend  '  the  unspeakable  Turk '  says  that  women 
have  no  souls,  and  yet,  although  much  higher  in 
organization  than  the  cockroach,  they  act,  in  similar 
circumstances,  precisely  in  the  same  way. 

•  Gbobgb  Hay,  M.D, 
Pittsburg,  Penn.,  June  7. 
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Well  drilled  for  g/as  it  Oxford,  O. 
The  Accompanying  cat  represents  a  section  of  the 
strata  passed  through  in  a  well  recently  bored  in 
Oxford,  O.,  (or  the  purpose  of  finding  oil  or  natural 
gas.  A  very  full  series  of  samples,  eighty-seven  in 
number,  was  saved  as  the  drilling  proceeded,  and  by 
their  means  It  ia  possible  to  give  an  accurate  account 
of  the  strata  passed  through.  The  drill  penetrated 
the  soil  and  drift  to  a  depth  of  from  forty  to  fifty 
feet.  Immediately  below,  the  bed-rock  was  struck. 
This  consisted  of  layers  of  solid  blue  limestone,  in- 
terstratified  with  beds  of  Indurated  clay  or  shale  at 
various  depths.     The   rock   came  np  generally 
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small,  angular  fragments,  often  of  the  size  of  peas, 
sometimes  larger,  bnt  always  recognizable  as  the 
true  blue  limestone  of  the  Cincinnati  group.  At  a 
depth  of  303  feet  a  small  rein  of  gas  waa  struck. 
When  lighted,  the  flame  was  ten  or  twelve  feet 
high,  but  it  soon  went  ont,  accumulating  in  small 
quantities,  and  being  lighted  from  time  to  time  after- 

The.  limestone  continued  to  the  depth  of  100  feet, 
and  was  succeeded  by  a  bed  of  exceedingly  compact, 
blue  shale.  This  showed  no  change  in  character  for 
380  feet,  and  it  seems  to  be  the  equivalent  of  the 
Eden  shales  of  the  Ohio  geological  surrey.     Below 


this,  and  at  a  depth  of  about  780  feet,  there  was 
atruck  a  stratum  of  hard,  dark,  almost  black  lime- 
stone, wbJeh  was  penetrated  but  slowly,  the  drill 
making  osdy  three  feet  in  two  and  one-quarter  hours. 
The  fragments  came  to  the  surface  very  finely  ground 
up,  the  pieces  seldom  as  large  as  wheat-grains.  This 
rock  continued  for  a  depth  of  fifty  feet,  and  it  marks 
the  dividing- line  between  the  Cincinnati  group  and 
th*  Trenton.  This  is  the  only  stratum  which  can  be 
referred  to  the  Utica  slate  ;  and,  if  it  is  this,  it  is  250 
feet  less  in  thickness  than  at  Findlay  and  other  places. 
The  rock  immediately  below  this  stratum,  reached 
at  830  feet,  is  a  whitish  limestone,  evidently  foreign 
to  the  surface  of  Ohio.  It  may  be  the  equivalent  of 
the  bird's-eye  limestone  of  New  York,  as  certain 
specimens  show  the  '  bird's-eye '  feature  with  greater 
or  less  distinctness.  The  rock  was  much  the  same, 
whitish,  and  containing  appreciable  quantities  of 
magnesia,  down  to  1,100  feet.  Here  it  became  darker, 
was  more  compact,  and  this  continued  to  1,880  feet] 
being  alternately  lighter  and  darker  in  bands.  Be- 
low 1,280  feet  there  came  another  decided  change. 
It  was  a  change  from  very  light  to  very  dork  lime- 
atone,  coarser,  with  at  times  a  greenish,  then  a  blu- 
ish tinge.  Boms  samples  had  a  strong  smell  of  oil, 
and  this  could  also  be  readily  seen  floating  on  the 
water.  It  was  also  magnesion.  This  possibly  repre- 
sents the  Chazy  of  New  York.  At  1,325  feet  the 
drillings  were  coarse,  blue  and  white,  and  argil. 
loceous.  At  1,330  it  was  a  coarse  white  rock  but 
arenaceous ;  so  much  go,  that  the  drillers  'said 
'  sand  ! '  Each  successive  drilling,  at  1,340,  I  345 
1,350,  1,356, 1,360, 1,365,  was  finer  than  before;  and 
when  the  last  depth  hod  been  reached,  and  the  drill 
was  withdrawn  for  pumping,  the  rope  showed  the 

Eresence  of  water  in  what  bad  previously  been  a  dry 
ole.  Soon  a  strong  smell  of  sulphuretted  hydrogen 
told  the  story  that  sulphur-water  had  been  struck, 
and  the  drilling  was  at  an  end.  The  last  forty  feet 
passed  through  is  in  all  likelihood  the  upper  portion 
of  the  calciferona  sand-rock  of  New  Fork. 

The  following  table  represents  the  formations 
passed  through  in  the  well,  with  their  respective 
thicknesses ;   - 

JJfft  ■••-, 40  feet, 

1. 1.,  'IriDslI  group  . .  Ton    « 

Trenton... 4M    " 

CalrlFernijn, 40    " 

Total !ja»  feet. 

„  -  _  ,.     .  Joa-  F-  J**«s. 

Oxford,  O.,  JuneO. 

Another  muscle  in  birds  of  tajconomic  value. 

Whatever  laborers  in  ornithotomy  in  past  times. 
may  have  done,  it  is  certainly  chiefly  dne  to  the  late 
and  talented  British  anatomist,  Oarrod,  that  certain. 
muscles,  and  groups  of  muscles,  found  to  be  present 
or  absent  in  natural  divisions  of  birds,  were  pressed! 
into  service  with  telling  effect  in  the  taxonomy  of  the 
class. 

There  are  three  principal  muscles  in  the  pectoral' 
limb  of  a  bird,  or  rather  in  one  that  possesses  them, 
all,  which  Garrod,  by  dwelling  upon  their  modifica- 
tions, their  constancy,  their  various  modes  of  origin' 
and  insertion,  throughout  the  group,  brought  into 
clasaiflcatory  play :  these  are  the  tensor  patagii 
longus,  the  teusor  patagii  brevis,  and  the  '  bicipital 
slip  to  the  patagium.'  He  referred  to  no  others 
especially,  in  this  patagial  region,  and  these  three 
are  now  sufficiently  well  known  to  anatomists  to  ob- 
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viate  the  necessity  of  my  farther  alluding  to  them 

Among  my  manuscripts1  in  the  bands  of  publishers', 
I  have  some  Tery  extensive  work  upon  the  myology 
of  birds,  illustrated  by  nearly  a  hundred  original 
drawings ;  and,  as  many  of  my  friends  are  aware,  I 
have  been  engaged  for  a  number  of  months  past 
upon  my  second  contribution  to  the  anatomy  of  the 
Macrochires,  a  work  now  drawing  towards  comple- 
tion. Quite  recently,  while  investigating  the  muscu- 
lar system  of  the  Hinradiuidae,  in  this  latter  connec- 
tion, I  discovered,  in  the  course  of  my  dissections,  a 
muscle  for  which  at  this  moment  I  recall  no  pub- 
lished description,  and  one  the  importance  of  which 
Oarrod,  even  if  he  knew  of  its  existence,  certainly 
overlooked-     When  present,  its  chief  carneous  por- 


delicate  tendon,  runs  along  within  the  free  marginal 
fold  of  the  patsginm  of  the  wing,  in  common  with 
the  tendon  of  the  tensor  patagii  longus,  to  blend  with 
it  just  before  arriving  at  the  carpal  joint. 

Garrod  chose  the  wing  of  Ramphastos  cnvieri  to 
illustrate  the  arrangement  of  tbe  patagial  mnsclee  in 
the  Passeres,  but  not  a  hint  of  this  one  ia  given; 
while  in  the  figure  (Icterus  vulgaris)  next  to  it  a 
tendinal  slip  is  shown  cut  short,  of  which  he  say* 
nothing,  but  which  evidently  belongs  to  this  muscle. 
Nowhere  else  is  this  shown  or  alluded   to   in    his 

I  propose  to  call  this  muscle  the  '  denno -tensor 
patagii,'  it  being  partially  connected  with  the  in- 
tegumentary system  of  muscles  in  tbe  birds  wherein 
I  have  thus  far  found  it. 
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tp.  L,  leusor  patagii  longus ;  tp.  b.,  leusor  patagii  bre 
radlaluUougus;  f.,  triceps;  6.,  biceps;  A'.  S.,eee 

tion  occurs  in  the  free  marginal  fold  of  that  triangu- 
lar duplicature  of  the  common  integuments  found 
between  the  root  of  tbe  neck  and  the  tip  of  the 
shoulder  in  birds.  It  first  came  to  my  notice  in  a 
specimen  of  Progne  subia,  whereupon  I  at  once 
dissected  a  number  of  other  individuals  of  tbe  same 
species ;  and  I  found  it  equally  well  developed  in 
all  of  them. 

This  muscle,  in  part,  is  a  dermal  muscle,  and  arises 
from  the  integuments  on  the  anterior  aspect  of  the 
neck  at  abont  its  tower  third  ;  at  its  origin  its  fibres 
spread  out  fan-fashion,  their  terminal  fibres  meeting 
those  of  the  muscle  of  the  opposite  side  in  the 
median  line.  Here  it  is  quite  adherent  to  the  skin, 
but  its  fibres  rapidly  converge  as  they  pass  in  the 
direction  of  the  shoulder -joint,  opposite  which  re- 
gion they  gradually  free  themselves  from  the  skin  to 
form   a  small  fusiform  muscle,  which,  ending  in  a 


'.,  extensor  metacarpl 

Upon  dissection,  I  find  it  present  in  each  and  all 
of  the  other  United  States  Hirnndinidae  ;  in  all  true 
passerine  birds,  including  Ampelis  ;  but  absent  in  the 
Gaprimulgi,  in  the  Trochili,  iu  the  Oypseli,  and,  if 
we  may  judge  for  all  the  typical  Passeres  meso- 
myodi  from  the  condition  in  Tyrannus  tyrannox,  it 
is  also  wholly  absent  in  them.  Further  than  this,  I 
have  not  investigated  the  matter,  us  my  work  on  the 
Macrocbires  prevents  ;  but  it  will  be  highly  interest- 
ing, to  say  nothing  of  its  importance,  to  look  up  the 
subject  for  other  groups  of  birds.  Its  importance  at 
once  becomes  evident  by  finding  it  in  such  a  form  as 
Ampelis,  showing  by  this  character,  at  least,  the 
passerine  affinities  of  this  bird  over  its  clamatorial 
ones,  which  latter  have  been  more  than  once  sus- 
pected, at  different  times,  as  predominating  in  its 
organization.  B.  W.  SeoniJtt. 

Fort  Wlngnte,  N.  Hex.,  Mar  in. 
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Abbe,  C.    Fort  Ancient,  Warren  county, 

|  O.,  84 ;  W.  B.  Hazen,  881. 

Abbott's  Greek  reader,  60;  Upland  and 
meadow,  44. 

Abney  on  color  of  the  sun,  290. 

Academy,  a  cItII,  449,  484, 559. 

Adams,  H.  B.    A  civil  academy,  484. 

Adams,  J.  P.  A.  Botany  for  young 
men,  116. 

Adulteration  of  food,  808;  society  for 
the  prevention  of,  87. 

Advertising  for  professors,  60;  educa- 
tional, 615. 

Aeschylus,  878. 

Afghanistan,  Gore's  map  of,  58. 

Africa,  population  of,  155;  Central, 
Douls  in,  227;  FranzoJ  in,  180 :  Ger- 
man possessions  In,  582;  Jtihlke  in, 
180 ;  Krause  in,  227.  387 :  Last  in,  582 ; 
Lens  in,  129, 210 ;  rivers  of,  532;  Rou- 
vier  in.  130;  Stanley  in,  180;  Swedish 
expedition  to,  409;  Teleki  in,  581; 
Webster  in,  180;  Wissmann  in,  868, 
581 ;  eastern,  German  colonization  in, 
888;  West,  Ogowe  in,  210. 

African  people,  528:  physical  geog- 
raphy, 521;  political  geography,  517; 
sea,  an  inland,  176 :  symbolic  letters, 
885;  vegetation,  528. 

Afrikanlache  nachiichten,  58. 

Agassis,  A.,  298. 

Agasslz  association,  history  of.  98. 

Agricultural  appropriation  bill,  88; 
chemists,  608 ;  convention  at  Louisi- 
ana, 82;  experiment-stations,  293; 
reports,  848 ;  science  Journal,  212 ; 
stations,  work  of,  408. 

Agriculture  in  England,  249. 

Alaska,  boundary  of,  313;  salmon  in, 
280. 

Albatroc s,  movements  of  the,  190, 888. 

Alcohol  as  a  medicine,  22. 

Alcoholism  in  France,  186,406. 

Alexander's  Philosophy,  280. 

Algebra,  teaching  of,  569. 

Algiers,  population  of,  188. 

Allen,  Harrison.  Coloration  of  mam- 
mals, 36;  flight  of  birds.  232. 

Allen,  H.  A  sensitive  wind- vane,  295, 
817 ;  barometer  exposure,  417. 

Allen,  J.  A.  The  West  Indian  seal, 
85,59. 

Allgemeine  Naturkunde,  118. 

Amazon,  Stradelll  on  the,  583;  von 
Stelnen  on  the,  180. 

Amblystomas,  diet  of,  298. 

American  association,  early  publication 
of  Proceedings  of,  191;  meeting  in 
New  York,  881 ;  economic  association. 
488,507;  publications,  110;  historical 
association,  507,  527 ;  bibliography  of, 
188;  metre-logical  society.  7 ;  oriental 
association,  479 ;  society  for  psychical 
research,  60 ;  society  of  microscoplsts, 
448. 

Anaesthetic,  a  new,  44 ;  carbonic  acid 
as  an,  812. 

Anderson,  W.  W.  stereoscopic  vision, 
56. 

Antarctic  regions.  Australian  expedi- 
tion to,  512 ;  exploration  of,  462  ;  Nor- 
densklold's  expedition  to,  888. 

Antelope,  carnivorous,  157. 

Anthrax/290. 

Antifebrile,  a  hew,  80. 

Appalachian  mountain  club,  54;  ex- 
cursion, 861. 

Archeological  collections,  440;  studies 
at  Harvard.  46;  survey  of  southern 
India,  513. 


Arctic,  ice  in  the.  838 ;  expedition,  tidal 
observations  of  the  Greely,  215,  246 ; 
regions,  Gilder's  expedition  to,  229, 
513 ;  McArthur's  Journey  to,  211,  318, 
838. 

Areschoug,  J.  E.,  563. 

Arithmetic  in  Boston,  547. 

Armsby,  IT.  P.    Enrichment  of  soil,  87. 

Arrow-release,  119. 

Arrowbmith,  K.    Schools  in  Egypt,  276. 

Arsenic-poisoning,  219, 358. 

Ashburner,  W.,  462. 

Ashe,  W.  A.  Freezing-point  of  sea- 
water,  592. 

Asia,  Krasnof  in,  259 ;  Central,  129;  Ca- 
pus  and  Bonvalot  in,  856,  604 ;  Carey 
in,  812,  604. 

Asteroid,  a  new,  292. 

Asteroids,  133. 

Astronomers,  conference  of,  389 ;  model 
for  amateur,  502. 

Astronomical  latitudes  on  Sandwich 
Islands,  9;  society,  international,  576. 

Astronomy,  mathematical,  488. 

Asymmetry,  620. 

Athens,  classical  school  at,  854,  861 ; 
letter,  408 ;  school  of  archeology,  408. 

Atkinson,  E.  Comparative  taxation, 
232 ;  national  prosperity,  186. 

Atkinson,  E.,  on  strength  of  nations, 
79. 

Atmosphere,  micro-organisms  in,  856. 

Atmospheric  lines  in  the  solar  spec- 
trum. 18;  pressure,  188. 

Australasian  association  for  the  ad- 
vancement of  science,  10. 

Baboock,  W.  H.     Maps  of  the  Great 

Lakes,  298;  mole-lore,  889. 
Bacteria,  gelatine  liquefaction  by,  457 ; 

in  ice,  831,  852. 
Bacteriology,  Centralblatt  of,  280 ;  new 

Journal  of,  89. 
Baert's  exploration  in  Africa,  524. 
Baffin  Bay,  ice  in,  314. 
Bain's  Rhetoric  and  composition,  58. 
Baker,  I.  O.  Text-books  on  physics,  84. 
Baker,  M.    Geographical  centre  of  the 

United  States,  890. 
Baldness,  605. 
Ballard,  H.  H.    Agasslz  association. 

98. 
Balllet,  T.  M.,  558. 
Balloon-voyages,  591 . 
Bancroft,  H.  H.,  publications  of,  486. 
Barometer  during  thunder-storms,  892, 

418;  exposure,  816, 417. 
Bascom's  Sociology,  428. 
Bassariscus  a  new  generic  name,  516. 
Bates  college,  608. 
Baynes,  T.  8.,  548. 

Beauueu,  T.  H.    Source  of  the  Missis- 
sippi, 418. 
Beer-drinking,  24. 

Belfield,  H.  H.    Manual  training,  872. 
Belgium,  climate  of,  293. 
Bequests  to  Scottish  universities,  360. 
Berghaus'B  Atlas,  425. 
Beri-beri,  82. 
Bioblow,  H.  R.  Thought-traneferrence, 

266. 
Biology,  48 ;  as  a  branch  of  education, 

168 ;  and  sociology,  196. 
Birds,  flight  of,  282;  West  Indian,  487. 
BISHOP,  8.  E.    Eruption  of  Mauna  Loa, 

305. 
Bleaching,  electrical,  855. 
Blind,  printing  for,  187. 
Boas,  F.    Arrangement  of  museums, 

485,  587,  614;   bureau  of    ethnology 


report,  597 ;  music  of  North  American 

tribes,  888:  study  of  geography,  187. 
Bologna,  university  of,  460. 
Bone-grafting.  546. 
Bonnier,  G.,  29. 
Book-hawkers,  48,  147,  547. 
Bosphorus,  currents  in  the,  801. 
Botany  for  young  men,  116. 
Bouley,  M.,  29. 

Boutelle,  C.  O.,  on  geodetic  surveys,  182. 
Bowen,  H.  C.  Training  of  the  faculties, 

68,164. 
Boyden,  Uriah  A.,  will  of,  208. 
Brain-injury,  remarkable  case  of,  11. 
Brazil,  von  Stelnen  in,  229,  582;  and 

Argentine  boundary,  388. 
Bread-making,  fermentation  in,  209. 
Bremen,  C.  von.  See  Schneider  und  von 

Bremen. 
Bridgman,  Laura,  manuscripts  of,  485. 
Brookville,  Ind.,  science  lectures,  815. 
Browning,  O.     Humanism,  161,  274; 

realism,  561 ;  university  extension,  61. 
Browning,  the  study  of,  78. 
Brown-8equard,  406. 
Bruno,  Giordano,  works  of,  190. 
Buckland's  English  institutions,  21. 
Buds,  hardy,  890. 

Buhr-stone,  extracting  gold  from,  80. 
Bulletin  medical,  812. 
Bullets,  detection  of,  190, 889. 
Bureau  of  ethnology  report,  597. 
Burgess  on  the  influence  of  the  church, 

58. 
Burmah  ruby-mines,  97. 
Butler,  A.  M.    Rose  of  Sharon,  18. 
Butter  in  New  Jersey,  445 ;  test  for.  114. 
Butterflies  in  southern    Connecticut, 

86;  Indian,  485;  of  North  America, 

122,484. 

Cable  chart,  514 ;  submarine,  886. 

Caesar,  879. 

California  academy  of  sciences,  109 ; 
alkali  lands  of,  288 ;  state  board  of 
health,  11. 

Cameroon,  German  exploration  of,  818. 

Canada,  geological  map  of,  292;  geo- 
logical survey  of,  837, 409. 

Canal,  Hoi  stein,  502. 

Cantani  on  cholera  bacillus,  11. 

Carpenter,  W.  H.  Study  of  language, 
572. 

Carr,  G.  8.  Competitive  examinations, 
466. 

Catarrhs  due  to  dust,  886. 

Caterpillars  in  New  York,  818. 

Centenarians,  British,  96. 

Cerebral  cortex,  880. 

Cetti's  fast,  509. 

Challenger  reports,  849, 596. 

Channing,  E.  Geographical  education, 
48. 

Chapman,  Evelyn.    Slfljd,  269. 

Charbonnel-8alle,  M.,  29. 

Chart,  on  M  creator's  projection,  of  At- 
lantic coast,  217. 

Charts,  list  of,  828. 

Child,  A.  L.    Trees,  468. 

Chili  and  the  Argentine  Republic, 
boundary  of,  588. 

China,  the  blind  in,  511. 

Chlamydoselachus,  tail  of,  267. 

Chloroform,  190. 

Cholera,  anticipation  of,  104 ;  bacillus, 
11;  English  commission  on,  286;  in 
8outh  America,  189 ;  introduction,  125. 

Christian  evidence  society,  197. 

Cincinnati  society  of  natural  history, 
109. 
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dries  in  the  Vienna  schools,  459. 

Clark,  A.  H.    Whale-fishery,  821. 

Classical  training,  368. 

Clayton,  H.  H.  A  sensitive  wind- vane, 
848;  barometer  during  thunder- 
storms, 898, 418 ;  barometer  exposure, 
816;  civilian  control  of  the  weather- 
bureau,  118. 

Coal-mines,  explosions  in,  486. 

Coal-mining,  a  needed  invention  in, 
449.  516. 

Cocaine,  effects  of,  829. 

Cocaine-poisoning,  420. 482. 

Cocoa,  consumption  of,  280. 

Coins  given  to  national  museum.  862. 

College  of  preceptors,  new  buildings 
of,  164. 

Colleges  and  academies,  154. 

Collins,  W.  L.,  889. 

Colman  on  pleuro-pneumonla,  9. 

Coloration  of  mammals,  86. 

Color-blindness,  41. 

Columbia,  tribes  of,  288. 

Columbia  college,  centennial  of,  881; 
free  lectures  at,  54. 

Columbia  River,  submerged  trees  of, 
82,156. 

Comenlus,  'Orbis  pictus'  of,  58. 

Comet,  a  great  southern,  484 ;  dis- 
covered Feb.  16, 191. 

Comets  in  1886, 191 ;  three  new,  89. 

Compayre's  Elementary  psychology* 
74. 

Conn,  H.  W.  Biology  as  a  branch  of 
education,  168. 

Connecticut,  butterflies  in  southern, 
86. 

Consanguinity  and  mental  unsound- 
ness, 118. 

Consumption  among  Indians,  76,  112; 
cause  of,  419,  440,  515,  535,  599 ;  cure 
of,  811 ;  geographical  distribution  of, 
510 ;  treatment  of,  440,  456. 

Contagious  diseases,  17, 82:  of  animals, 
French  laboratory  for  the  study  of, 
80. 

Convicts  In  England,  2. 

Cookery,  Instruction  in,  In  public 
schools,  10. 

Cooking-utensils,  ancient,  10. 

Co-operation  in  Europe,  895;  in  New 
England,  224. 

Copan,  monuments  of,  886. 

Cornell  university,  gift  to,  111;  students, 
608. 

Corona,  the,  84. 

Corson's  Study  of  Browning,  78. 

Cosmos  club  of  Washington.  82. 

Costa  Rica  languages,  vocabularies  of, 
448. 

C0CB8,  E.  Bassarlscus,  516 ;  the  scien- 
tific swindler,  592. 

Cousin-marriages,  3. 

Cradles,  Indian.  617. 

Chain.  H.    8mall-pox  hospitals,  614. 

Crane's  Mediaeval  story-books,  54. 

Cremation,  congress  on,  862 ;  society  of 
New  York,  54. 

Crematory  for  Baltimore,  11. 

Criminals,  footprints  of,  191 ;  identifi- 
cation of,  187;  physical  culture  for, 
457,  578;  traits  of ,  468. 

Croup,  intubation  of  larynx  in,  22. 

Cruelty  of  old  customs,  810. 

Cumberland,  8.  C,  on  mind-reading,  8. 

Currents,  deep-sea,  in  Straits  of  Florida, 
858;  North  Atlantic,  180. 

Curtis,  G.  E.  A  sensitive  wind-vane, 
842. 

Curves  of  composition,  287, 297. 

Pall,  W.  H.,  814. 

Dall,W.  H.  Arrangement  of  museums, 
587 

Dastre,  M.,  29. 

Davenport  academy  of  sciences,  191. 

Dayjs,  W.  M.  Advances  in  meteor- 
ology, 589. 

Dawson,  G.  M.  Loss  of  the  Tonquln,  841. 

Dawson,  J.  W.,  19a 

Dawbon,  J.  W.  Geological  structure  of 
Canada  and  Europe,  589. 


Dawson's  Zodlogy,  76. 

Death,  means  of  determining,  54. 

Death-rate  among  children,  108. 

Deaths  from  fuel-gas,  218;  in  London, 
420;  In  New  York,  182. 

Decapitation,  phenomena  after,  187. 

Delage,  Yves,  29. 

Delphi,  French  investigations  in,  811. 

Denny,  W.,  856. 

Dental  laws.  202. 

DePauw  university,  lectures  at,  294. 

Deranged,  writing  of  the,  458. 

Dkrbt.O.  A.  The  genesis  of  the  dia- 
mond, 57. 

Derby,  S.  C.    Dialect  society.  585. 

Dbssoir,  M.    Hypnotism  in  France,  541. 

Devonian  lepidodendron,  516. 

Dialect  society,  487,  585. 

Diamond,  genesis  of  the.  57. 

Dictionary,  Algonquin-French,  182. 

Digestibility  of  living  tissues,  851. 

Digestion,  physiology  of,  188. 

Diphtheria  in  a  parrot,  840 ;  Intubation 
of  larynx  in,  22. 

Disease,  a  rare,  481. 

Dodge,  D.  K.  Scandinavian  in  the 
United  States.  478. 

Dodge.  J.  R..  298. 

Dogs,  hybrid,  59. 

Douls,  C.  capture  of,  409. 

Draper,  A.  S.,  report  of,  on  public  in- 
struction, 168. 

Draper,  H.,  memorial,  448. 

Drinks,  analysis  of  temperance,  858. 

Drug-taking,  injuries  of,  22. 

Drugs,  purity  of,  31. 

Drumlne,  44. 

DuBois-Reymond,  293. 

Dugong,  pelvis  of  the,  536. 

Dunning,  W.  A.  Economics  of  Indus- 
try, 802 ;  Wealth  of  households,  808. 

DtJTTON,  C.  E.  Submerged  trees,  82; 
the  Charleston  earthquake,  489. 

Dyke,  W.  H.,  261. 

Dynamics  for  beginners,  584. 

Ear.  effects  of  explosions  on  the,  343. 

Early  man,  427. 

Earthquake,  Arizona,  460;  at  sea,  297 ; 
Charleston,  339,  489, 584 ;  effects  on  at- 
mospheric  pressure,  588;  Indiana, 
208 ;  New  Zealand,  209 ;  of  Feb.  6, 155 ; 
Riviera,  207,  258, 289 ;  Sonora,  452, 483, 
516. 

Earthquakes,  18, 91. 

Easton.  M.  w.  Advertising  for  profes- 
sors, 60. 

Eclipse  of  Aug.  19, 108. 

Economics  of  industry,  802. 

Eddy,  H.  T.  Curves  of  composition, 
297. 

Edinburgh  university,  attendance  at, 
859. 

Education,  female,  in  Prussia,  870; 
Hall's  lectures  on,  860 ;  in  Greece,  55 ; 
in  Hawaii,  261;  in  India,  859,608;  in 
Uruguay,  621 ;  industrial,  in  country 
schools,  865 ;  monographs  on,  601 ;  of 
women,  146 :  political,  870 ;  state  aid 
to,  451 ;  Swiss  gymnasia!,  261 ;  sys- 
tems in,  258 ;  technical,  in  England, 
855 ;  the  science  of,  74 ;  university,  of 
teachers,  261 ;  versu*  industry,  277. 

Educational  association,  national,  547; 
literature,  English  ignorance  of,  254 ; 
memorials  at  the  Queen's  jubilee,  56; 
museum  at  Albany,  155;  progress, 
145;  reforms  in  Switzerland,  862. 

Edwards's  Calculus,  282. 

Egorrt,  C.  A.    A  German  sentence,  58. 

Ekaterineburg,  Industrial  exhibition 
at,  259. 

Elective  system,  54. 

Electric  ball  of  fire.  56 ;  lamp  in  micros- 
copy, 55;  railroads,  431. 

Electrical  detection  of  bullets,  190, 889 ; 
engineers'  club,  588;  phenomena, 
159,  213,  296,  816;  at  the  Washington 
monument,  587 ;  on  a  mountain,  18. 

Electricity,  a  century  of,  425 ;  atmos- 
pheric, 285. 

Electrostatic  voltmeter,  600. 


Eliot,  President,  report  of,  101. 
Emigration  at  German  seaports.  58. 
Emin  Pasha.  1,  4.  81,  188,  860,  813.  387. 

459,   505,   581,   582,  605;    trip   of,    to 

Mvutan  Nsige,  604. 
Emmons,  S.  F.     Submerged   trees   in 

Columbia  River,  156. 
Emory,  W.  H.,  88, 190. 
Encyclopaedia,  Britanuica,  toL  xxiL, 

Engineering  Journal,  railroad  and,  31. 

England,  sanitation  in,  9. 

English  at  Harvard,  608;  dictionary  on 
historical  principles,  426 ;  instttutioB*, 
21 ;  prose,  154;  prosperity,  403 ;  soci- 
ety for  psychical  research,  10. 

Eskimos,  J.  Murdoch  on  the.  260l 

Ethnological  notes,  834, 441,  606. 

Evolution,  early  books  on.  428. 

Examinations,  competitive,  436;  in 
gymnasia,  862. 

Execution,  Bayanzi,  8t5. 

Exhibition,  international,  in  1898, 109. 

Exploits,  Bay  of,  survey  of,  857. 

Exploration  and  travel,  887, 408, 482, 483, 
512,531,581.604. 

Explosions,  deaths  from,  420;  In  coal. 
mines,  429. 

Explosives,  185;  new,  200;  manipula- 
tion of,  482. 

Faculties,  training  of  the,  63,  134. 

Faith-curs,  504. 

Familistere,  association  of,  28. 

Fast.  Cetti'B,  509. 

Fasting  experiments,  29. 

Fechner  and  Weber,  L 

Fernando  Noronha,  Ridley's  expedi- 
tion to,  229. 

Fkrnow,  B.  E.    Tree-planting,  231. 

Fertilizers,  value  of,  435. 

Fever  in  Jerusalem,  213;  nature  of 
mountain,  402. 

Fibres,  fine  glass.  609. 

Fiji  Islands,  hurricane  in,  11. 

Filtration,  water,  457, 486. 

Fingers  and  toes,  supernumerary,  213. 

Fish-culture,  810. 

Fisheries,  French,  186 ;  society.  532. 

Fisxs,  T.  S.    Edwards's  Calculus,  282. 

Flood,  the,  576. 

Folk-lore,  Increasing  interest  in,  479; 
Indian,  110;  society,  559;  T.  F.  Crane 
on-  292. 

Food-products,  fermentation  in,  SB- 
Forestry  in  California,  128. 

Fort  Ancient  Warren  county,  (X,  34. 

Fossils  from  Kicking  Horse  Pass,  330, 

Franklin  institute  of  Philadelphia,  11. 

Franklin's  works,  486. 

Fbazbb,  P.  Congress  of  geologists,  93. 
416,  489 ;  German  constructions,  134. 

Freeman,  E.  A.,  261. 

Freezing  of  rivers,  108. 

Freezing-point  of  sea-water,  582. 

French  academy  of  sciences,  elections 
at,  28;  congress  of  surgeons,  12: 
teachers  in  England,  253, 261. 

Fry,  J.  B.,  on  the  common  schools,  SSL 

Fungi,  North  American,  533. 

GaUlard,J.  D.   Language-teaching,  157. 
Galileo,  writings  of,  340. 
Gallaudbt,  E.  M.    Sea-sickness,  530. 
Garbage  crematory,  514;   disposal  of, 

809,560. 
Gardner,  H.  B.  Comparative  taxation, 

218,296. 
Gasman,  S.  Tall  of  Chlamydosalachus, 

267. 
Gas  for  lighting  and  heating,  308;  in 

Ohio,  359, 628 ;  natural,  89, 55, 390. 
Gatschet's    ethnographic    maps,  413; 

ethnologic  results,   411;    ethnologic 

maps,  404. 
Gem-collection  in  the  national  muse- 
um, 314. 
Geodetic  surveys,  132. 
Geographical  and    geological    terms, 

828;  centre  of  the  United  States,  390; 

education,  48 ;  names.  7* ;  notes,  138, 

152, 188,  210, 227,  258, 291,  312, 356. 
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Geography,  lectures  on.  at  Cambridge, 
308 ;  Oxford  readership  in,  259;  prog- 
ress of,  601 :  Russian  chair  of,  106 ; 
study  of,  187;  teaching  of,  451,  487; 
medal  for,  459. 

Geological  collections  of  Cambridge, 
890;  map  of  Europe,  487;  society  of 
Brussels,  008;  structure  of  Canada 
and  Europe,  569;  surrey  of  Florida, 
446;  of  Kentucky,  600. 

Geologist,  swindling,  84. 

Geologists,  congress  of,  92, 416, 489. 

Geology  of  Minnesota,  401 ;  of  New  Jer- 
sey, 595 ;  of  Quebec,  11. 

German  constructions,  14,  58,  114,  184, 
159;  thought,  117. 

Gipfin,  W.  M.  Training  of  teachers, 
566. 

Gilder's  arctic  trip,  513. 

Oilman,  President,  report  of,  147. 

Girdner,  J.  11.,  on  detection  of  bullets, 
19a 

Girls,  health  of  college,  855. 

Glaciers,  erosive  power  of,  268;  in  Eu- 
rope, 886. 

Glass,  strong,  818. 

Goethe  society,  359. 

Gold,  extracting  of,  from  buhr-stone, 
30. 

Goodfkllow,  G.  E.  The  Sonora  earth- 
quake, 488,  516. 

Gore's  map  of  Afghanistan.  58. 

Gould,  E.  R.  L.    A  civil  academy,  559. 

Government,  municipal,  404. 

Grant,  General,  medal  given  to,  87. 

Grasses  of  North  America,  448. 

Grass-staggers,  88. 

Greece,  higher  education  ln.55. 

Greek  element  In  English,  178;  reader, 
Abbott's,  60;  study  of,  172. 

Greely,  A.  W,  180,  514. 

Greene,  E.  L.,  155. 

Greenland,  East,  explorations  in,  518 ; 
population  of,  813. 

Gcichainyillb,  Le  M.  de.  Caterpillars, 
818.  « 

Gurnet,  E.  Thought-  transference, 
838. 

Gurney  and  Myers,  reply  of,  to  criti- 
cisms, 48 ;  and  Podmore's  Phantasms 
of  the  livlog,  18. 

Gymnasial  curriculum  in  Hungary, 
861. 

Habit,  laws  of,  104. 

Hadley's  report  on  labor  statistics,  41. 

Haeckel,  E.,  893. 

Haiman,  Island  of.  588. 

Hairy  human  family,  16, 88. 

Hale,  H.  Melanesian  races,  99;  Sci- 
ence of  language,  885. 

Halibut  in  the  Potomac.  314. 

Hall,  A.    The  power  of  a  voter.  364, 
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